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1. Summary
1.1 Context and problem statement
Improving maternal and infant health is an essential part of the third United Nations Sustainable
Development Goal (SDG). The Maternal Mortality Rate (MMR) in Suriname of 120 per 100,000 live
births makes it one of the four worst-performing countries in South America. Additionally, one in five
pregnancies in Suriname ends in at least one adverse birth outcome. These high numbers can be
attributed to a lack of access to high-quality care and life-saving interventions. LUCY is the first free
national mobile health (mHealth) application (app) for women of reproductive age (15-45 years old) in
Suriname. It was launched in 2020 by Health[e]Foundation and Perisur to address the problems of
access to maternal health services. In countries where mobile phone use has become ubiquitous,
digital technologies can assist in reaching the SDGs. However, successful implementation of a
technology depends on whether or not people are willing to adopt and accept it. There is a paucity of
research on the use of smartphones and applications in Suriname, and on individual characteristics
and perceptions that influence LUCY’s adoption.

1.2 Objective
This study aimed to explore how the LUCY app can be effectively adapted to and widely implemented
in the Surinamese context. The following research questions were asked: ‘’What is the reported use of
smartphones and digital apps by women of reproductive age in Suriname?’’ and ‘’To what extent do
women of reproductive age intend to use and continue to use LUCY?’’

1.3 Methods
To answer the research questions, the Technology Acceptance Model (TAM) by Venkatesh and Davis
was used. Based on this model, sub-questions were formed and answered using primary and
secondary data analyses. The secondary data consisted of archived quantitative data collected through
a survey of 246 Surinamese women of reproductive age on smartphone usage. Descriptive analysis of
the data was done using IBM SPSS Statistics version 25. The primary data consisted of fifteen semistructured interviews conducted by telephone with women who had started using LUCY recently and
were either pregnant or mothers of newborns. Interviews were coded by thematic content analysis
using Atlas.ti (version 8.4.24.0).

1.4 Results
The findings illustrate that almost all women who completed the survey were using a smartphone and
many made extensive use of a variety of apps. A small proportion of women had already downloaded
a pregnancy app. The low number of pregnancy app users in combination with the high rate of
smartphone and app usage may offer opportunities for a broad implementation of LUCY in Suriname.
The interviews found that women recognize the potential of LUCY, and experience the app as userfriendly. However, the app was reported to be not as useful in its current state compared to other
sources of information and barriers were experienced in some features of the app as well as in the
motivation of the women. Several suggestions were made by the respondents to motivate more
women in Suriname to use or continue to use LUCY. First, LUCY did not meet the expectations of the
3

majority of respondents because they were already familiar with the information or found the
information too general. Therefore, more detailed and clear information should be added to LUCY.
Besides, women preferred to have the option to ask and/or read answers to questions to medical
specialists through LUCY. In addition, they favoured messages to be supplemented with a disclaimer
that, regardless of what LUCY describes, other things can happen because every pregnancy and every
child develops differently. This disclaimer could prevent panic or confusion according to the
respondents. Second, respondents expressed concerns about the ease of understanding information
provided by the app for Surinamese women who have difficulty reading or difficulty reading the
messages in Dutch or English. Moreover, adherence to family or cultural customs by some women
could pose a problem in their intention to use LUCY’s information. For this reason, LUCY should
increase its focus on the Surinamese woman according to the respondents. Furthermore, the layout
of LUCY was considered quite impersonal as respondents preferred to have the option to choose a
customized avatar. Third, LUCY is now promoted via the healthcare provider, but respondents
favoured the use of media (e.g. social media and traditional media) and word of mouth for promotion
purposes. It also appeared that some women in Suriname only use their smartphone for basic
functions, such as taking photos or using WhatsApp. More attention should be paid to this.

1.5 Discussion and conclusion
This study provides important insights into how the LUCY app can be effectively adapted to and widely
implemented in the Surinamese context. Three action points were found: an expansion of the
information in LUCY, an increased focus on the Surinamese woman, and a multi-source campaign. The
understanding gained in this study can help both Health[e]Foundation and Perisur to better
understand the strengths and weaknesses of LUCY and its target audience, which will provide a better
understanding of a woman’s intention to use and continue to use LUCY and thus better promote
maternal and neonatal health in Suriname. Regarding the theoretical contributions of the study, this
study may help mHealth developers and implementers in general to better understand that it is
essential to ensure that mHealth apps meet the needs of their target audience for widespread
adoption. Adding a human-centred design to TAM can help guide the development of mHealth apps.
As for the survey information was only collected in a few regions of Suriname and information on an
important characteristic of the sample was missing, it is recommended that future research conducts
similar quantitative research on a larger scale after adding a question on the respondents’ family
structure (i.e. being pregnant, mother, or childless). Moreover, as for the interviews a convenience
sample of women was used, further qualitative research with a more diverse group of participants is
required to explore whether the findings are representative for all LUCY users.
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3. List of abbreviations

App

Application

BI

Behavioural intent or intention

COVID-19

Coronavirus disease 2019

MDG

Millennium Development Goal

mHealth

Mobile Health

MMPHCZS

Medical Mission Primary Healthcare Suriname

MMR

Maternal Mortality Ratio

Perisur

Perinatal Interventions and Research in Suriname

PU

Perceived Usefulness

PEOU

Perceived Ease of Use

RGD

Regional Health Service Suriname

SDG

Sustainable Development Goal

TAM

The Technology Acceptance Model

ZidH

Zorg in de Hand
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4. Introduction
Reducing maternal mortality is a pressing challenge to global health. The United Nations Sustainable
Development Goal (SDG) 3.1 calls for a reduction in the global Maternal Mortality Ratio (MMR) to less
than 70 per 100,000 live births by 2030, and no country should have an MMR of more than 140 per
100,000 (World Health Organization, n.d.-a). However, according to 2017 estimates, Suriname (MMR
120) belongs to the four worst performing countries in South America in addition to Venezuela - MMR
125, Guyana - MMR 667, and Bolivia - MMR 155 (Central Intelligence Agency, n.d.-b; World Health
Organization, 2019b). Furthermore, one in five pregnancies in Suriname ends in at least one adverse
birth outcome such as low birth weight and stillbirth (Abdoel Wahid, Hindori-Mohangoo, Harville,
Zijlmans, & Lichtveld, 2019). These high numbers of unfavourable pregnancy and birth outcomes in
Suriname are largely caused by inadequate care, a lack of continuing education for health
professionals, and a lack of information to women (Health[e]Foundation, n.d.-a; Kodan et al., 2017).
Additional information can be found in Appendix 12.1 Maternal and neonatal health in Suriname.
To improve pregnancy and birth outcomes, it is crucial to ensure that every pregnant woman and
newborn has access to high-quality care and life-saving interventions (Hug, Alexander, You, Alkema, &
for Child, 2019; Nour, 2008; Verschueren et al., 2019). The ‘Zorg in de Hand’ (ZidH) project, organized
by Health[e]Foundation and the Foundation for Perinatal Interventions and Research in Suriname
(Perisur), is an initiative in Suriname to address challenges to access (Health[e]Foundation, n.d.-a). The
project, as illustrated in Figure 1, focuses on in-service training and knowledge transfer for care
providers, community workers and health assistants, as well as on involvement and information
provision to the community (P. Health[e]Foundation, n.d.). The latter is done through a free mobile
application (app) called LUCY, specifically developed for pregnant women and mothers of newborns in
Suriname (Health[e]Foundation, n.d.-b).

Figure 1. Overview of the ‘Zorg in de Hand’ project and its primary focuses
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In countries where the digital revolution outweighs economic
developments and mobile phones are excessively available, digital
technologies can assist in reaching the SDGs (Messner et al., 2019).
By using an app, access of women of reproductive age to quality
skilled care could improve (World Health Organization, n.d.-b). The
app, of which a section is presented in Figure 2, provides weekly
information on antenatal care visits; Water And Sanitation
Hygiene; foetal development; healthy behaviour; healthy nutrition;
danger signs; breastfeeding; birth preparedness; family planning;
newborn care; danger signs in pregnancy and newborns; and
vaccines (Health[e]Foundation, n.d.-b). With increased selfmanagement of women on these subjects, prevention and timely
demand for help could improve, and has the potential to reduce
maternal and infant mortality and improve birth outcomes (P.
Health[e]Foundation, n.d.; Kodan et al., 2017; Verschueren et al.,
2019). Health[e]Foundation is responsible for developing and
implementing the app. The adaptation is done in collaboration with
Perisur. Eventually, they aim at reaching 3,600 women of
reproductive age by October 2021.
Similar projects have already been implemented by
Health[e]Foundation in the form of a text and voice service for
Figure 2. The LUCY app
women in Ethiopia and an app called MyHealth@Hand focussing
on women and care providers in Uganda, Tanzania, and Kenya (Health[e]Foundation, n.d.-b; P.
Health[e]Foundation, n.d.). Evaluations of these earlier projects have shown that information
provision is the most appreciated function and there is a need for a simple app. However, successful
implementation of a technology depends on whether or not people are willing to adopt and accept
the technology (Shaw et al., 2018). Unfortunately, there is a paucity of research that identifies
information on the use of smartphones and apps in Suriname, and on individual characteristics and
perceptions that influence LUCY’s adoption (P. Health[e]Foundation, n.d.). To reach 3,600 women with
the LUCY app in Suriname, a greater understanding of the intent of Surinamese women to use LUCY is
required.
Therefore, this study aims to explore how the LUCY app can be effectively adapted to and widely
implemented in the Surinamese context. This is done by analysing archived quantitative data of Perisur
and Health[e]Foundation on the use of technologies and digital services by Surinamese women of
reproductive age. In addition, interviews are held with the first users of LUCY to explore their
behavioural intent regarding the use and continuation of the use of the LUCY app. Therefore, the main
research questions are:

1. What is the reported use of smartphones and digital apps by women of reproductive age in
Suriname?
2. To what extent do women of reproductive age intend to use and continue to use LUCY?
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5. Background: Contextual and theoretical
5.1 LUCY
The mobile app LUCY provides clear, concise weekly information about having a healthy pregnancy
and a healthy baby targeting mothers or pregnant women in Suriname. The weekly messages are
tailored to the gestational age of the women (prenatal information) or the age of the newborn up to
one year of age (postnatal information). Pregnant women receive two types of messages per week,
classified under ‘info’ and ‘growth’. Mothers receive two types of messages until the child is 17 weeks
old. Messages can be read two weeks in advance and there is an option to receive alerts when new
information is available (Health[e]Foundation, n.d.-b).

5.2 mHealth
LUCY falls within the mHealth category. mHealth or ‘mobile health’ is a component of eHealth (Kay,
Santos, & Takane, 2011). Interventions categorized as mHealth can be defined as medical and public
health practices to address healthcare challenges such as ‘’access, quality, affordability, matching of
resources, and behavioural norms’’ supported by mobile devices (Heerden, Tomlinson, & Swartz, 2012;
Qiang, Yamamichi, Hausman, Altman, & Unit, 2011). Mobile technologies cannot physically transport
medicines, doctors, and equipment between locations, but they can carry and process information in
many forms, such as encrypted data, text, images, audio, and video. It is a cost-effective and
sustainable way to improve information provision to patients (Qiang et al., 2011). mHealth, therefore,
has the potential to transform the face of the delivery of health services (Kay et al., 2011).
As early as 2010, Secretary-General Ban Ki-moon launched a global strategy to improve women and
children's health at the United Nations Summit on the Millennium Development Goals (MDGs) that
relied heavily on the use of mHealth (Qiang et al., 2011). A powerful combination of factors is the
driving force behind this strategy: there are more than 1 billion people who have access to mobile
broadband Internet and the mobile app market is rapidly growing (Becker et al., 2014). In addition to
the increasing spread, mobile devices are only getting better (Qiang et al., 2011). That is why service
and care providers, researchers, and national governments are excited that this technology can
improve healthcare (Becker et al., 2014).
Despite the promising possibilities, potential users still have to be willing to use mHealth. Reasons for
not using apps include concerns of privacy and security, digital illiteracy, an overload of available health
apps, inaccurate or incomprehensible information, and usability constraints such as small screens
(VonHoltz et al., 2015; Zhang, Zhang, & Halstead-Nussloch, 2014). These challenges can be overcome
by regulations, incorporating information from different sources, or a human-centred design: an
approach to problem-solving informed by the needs and understanding of a specific end-user group
(McCurdie et al., 2012; Mendiola, Kalnicki, & Lindenauer, 2015). Moreover, multiple features are found
to be appreciated by users, such as features that save time, that make the app simple and intuitive to
use, that offer specific instructions, and features that allow data sharing (Mendiola et al., 2015).
However, the intention to use mHealth also depends on the suggestion of influential or important
people, such as care providers, relatives, and friends (Yee, Seong, & Chin, 2019).
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5.2 Behavioural intent
To evaluate the intent of women of reproductive age to use or to continue to use the LUCY app, the
concept of ‘intent’ needs some clarification. Behavioural intent or intention (BI) is defined as ‘’a
person's perceived likelihood or subjective probability that he or she will engage in a given behaviour".
Or more simply the person’s motivation to perform a behaviour (Committee on Communication for
Behavior Change in the 21st Century, 2002, p. 31). BI takes place along a continuum where a person
first has no intention to act, then contemplates the value of acting, and finally, prepares to act (OinasKukkonen & Harjumaa, 2008). Therefore, people who are in the preparation phase and intend to act
are more likely to adopt a certain behavioural pattern successfully (Oinas-Kukkonen & Harjumaa,
2008). BI is therefore an indicator of how much effort people are planning to exert in order to perform
a behaviour (Ajzen, 1991). To change the health of Surinamese women of reproductive age and
newborns with LUCY, it is of considerable importance to know to what extent pregnant women and
mothers of newborns intend to use or continue to use it.

5.3 Behavioural intent and technology use
When it comes to user acceptance and use of a technology, BI can predict the usage of tools and
identify changes that must be made in order to make it acceptable to users. Two specific beliefs,
perceived usefulness and perceived ease of use, are of primary importance for technology acceptance
behaviour. These beliefs are influenced by external variables (Davis et al., 1989).

5.3.1 Perceived usefulness
Perceived usefulness (PU) is defined as ‘’the prospective user’s subjective probability that using a
specific application system will increase his or her performance’’ (Davis et al., 1989). If someone
experiences a service as useful, then he or she evaluates it as very positive (Hoque, 2016). In the case
of improving maternal health, PU is defined as the extent to which a woman believes that using LUCY
will enhance her and her baby’s outcomes (Yee et al., 2019). PU is a vital factor in the adoption of
mHealth since users consider its benefits (Hoque, 2016). PU is influenced by another belief: the
perceived ease of use (Davis et al., 1989; Venkatesh & Davis, 1996).

5.3.2 Perceived ease of use
Perceived ease of use (PEOU) is defined as ‘’the degree to which system use will be free from additional
effort’’. In the mHealth context, this refers to the degree of difficulty experienced during the use of
mHealth services (Deng, Hong, Ren, Zhang, & Xiang, 2018). Regardless of the usefulness of LUCY, a
woman’s intention to use will diminish when the app is too complex to operate or the efforts devoted
to its use outweigh the benefits of using it (Yee et al., 2019). ‘’System features such as menus and icons
are specifically intended to enhance usability’’. In addition, ‘’training documentation and user support
consultants are other external factors which may also influence the PEOU’’ (Davis et al., 1989).
However, people seem to be more influenced by the PU than the PEOU (King & He, 2006; Venkatesh
& Davis, 1996).
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5.3.3 External variables
External variables that influence the PU and PEOU can be subdivided into social influence, cognitive
instrumental processes, and experience (Rahimi, Nadri, Afshar, & Timpka, 2018).
5.3.3.1 Social influence
Social influence reflects the impact of subjective norm, voluntariness, and image (Rahimi et al., 2018).
As was mentioned previously, the suggestion of influential or important people is very important for
the use of mHealth (Yee et al., 2019). This subjective norm is related to one’s beliefs about the
expectations of others. If important people of a person’s social group believe that he or she should
perform a behaviour, this will positively influence the person’s image of the technology (Ajzen, 1991).
In the health domain, people appear to be more under subjective control than under their own
attitudinal control (Venkatesh & Davis, 2000). Therefore, subjective norms can be especially important
in the adoption of mHealth (Finlay, Trafimow, & Moroi, 1999).
5.3.3.2 Cognitive instrumental processes
Cognitive instrumental processes include job relevance, output quality, and result demonstrability
(Rahimi et al., 2018). In general, people assess a technology partly by comparing what a system can do
with what people need to get done in their job (job relevance). In addition, people will take into
account how well the system can perform those tasks (output quality), and the tangibility of the results
in job performance (result demonstrability) (Venkatesh & Davis, 2000). Because work motivation is not
relevant in this study as the usage of LUCY is voluntary and for the woman’s own benefit, these external
factors will be neglected.
5.3.3.3 Experience
Experience refers to how well PU is influenced by the system (Venkatesh & Davis, 2000). Examples
influencing experience mentioned in several studies include system characteristics or quality, training,
user involvement in design, the nature of the implementation process, prior usage or experience,
enjoyment, and personal technology anxiety or self-efficacy (King & He, 2006; Lee, Kozar, & Larsen,
2003; Venkatesh & Davis, 1996).

6. Conceptual model
6.1 The Technology Acceptance Model
The Technology Acceptance Model (TAM) is a model that combines the above-elaborated facets of BI
(Davis et al., 1989; Venkatesh & Davis, 1996). In the field of user acceptance and use of technologies,
TAM is one of the most-cited research models (Cassidy, Charles, & Slotta, 2019, p. 124). TAM is
presented in Figure 3. The model, in combination with the knowledge gained from other literature,
was used to define the sub-questions.
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Figure 3. Technology Acceptance Model (Davis, Bagozzi, & Warshaw, 1989; Venkatesh & Davis, 1996)

6.1.1 Perceived usefulness
One means of improving information provision to patients in a cost-effective and sustainable way is
through mHealth (Qiang et al., 2011). However, for a woman to use or keep using LUCY, it is important
that she believes that using it improves maternal health. In spite of its importance, it is not yet known
what Surinamese women think about the PU of the app. To investigate this, the following sub-question
was proposed:

To what extent do women of reproductive age believe the LUCY app will enhance maternal and
neonatal health outcomes?

6.1.2 Perceived ease of use
As well as women’s trust in LUCY, there are many reasons that can encourage or discourage women
from using mHealth, thereby affecting its ability to reach its potential (Davis et al., 1989; Mendiola et
al., 2015; VonHoltz et al., 2015; Zhang et al., 2014). Investigation of the user-friendliness of the app
will identify necessary changes in order to make LUCY more acceptable to users (Davis et al., 1989).
Thus, the next sub-question was answered in this research:

Which facilitators and barriers do women of reproductive age experience in using the app?

Furthermore, the use of the app requires a smartphone and the opportunity and experience to easily
download the app, but it is not known whether all Surinamese women have access to these services
with the same ease. As LUCY is aimed to reach all women of reproductive age in Suriname, that has a
multi-ethnic cultural population, it is important to evaluate their attitude towards the ease of access
to the technology. The following question was therefore answered in this research:

What is the reported use of smartphones and digital apps of women of reproductive age with
different socio-demographic/cultural backgrounds?
14

6.1.3 External variable: subjective norm
Lastly, Health[e]Foundation and Perisur have the ambition to exert influence on the maternal health
situation of Suriname, even after the ZidH project has been completed. Not only the PU and the PEOU
are of significant importance for successful implementation, but also the external factors that influence
both of these beliefs. As subjective norm is especially important in the health domain, it is of great
interest to know how this affects women in the usage of LUCY. So, the question remains:

What motivates women of reproductive age in using and continue using the app?

7. Methods
7.1 Design
Secondary and primary data analyses were used to answer the main research questions and subquestions. The secondary data consisted of archived quantitative data from Health[e]Foundation and
Perisur, collected through a survey. The primary data consisted of semi-structured interviews collected
first-hand by the researcher. The results of the survey served as the basis for the implementation of
LUCY, to see whether there was a potential for the app in Suriname. Semi-structured interviews were
conducted to gain information on women’s personal experiences with the app and to gain in-depth
information (Hennink, Hutter, & Bailey, 2011). This human-centred approach was used to develop a
full understanding of the users’ needs (McCurdie et al., 2012). Using multiple methods was expected
to yield more in-depth, informative, and applicable research results (Cutter & Jordan, 2012).

7.2 Secondary quantitative data
7.2.1 Sample and data collection
Before LUCY was launched, a survey had been completed in which the use of technologies and digital
services by Surinamese women of reproductive age was investigated, targeting women aged 15-45
years old (Appendix 12.2 Survey on smartphone usage in Suriname). The survey was carried out
between October and November 2019, 278 women completed the survey. Respondents were aged
15–58 years. Consequently, 32 respondents over 45 years old were excluded from the analysis. The
mean age of the respondents was 30.97 years (SD= 7.476). Respondents represented all educational
levels available in the education system, with half of the respondents having a secondary educational
level (51.6%). Most respondents had a mixed (28.9%) or Hindustani ethnic background (24.0%), which
is not representative for the Surinamese population in which the Hindustani together with the Maroon
form the biggest groups (Central Intelligence Agency, n.d.-a).
Surveys were completed at a health fair, hospitals, and primary health services in Suriname. In
addition, four participants were recruited via a contact person at the Ministry of Health. The
questionnaire comprised nine closed questions and four open questions and included questions on the
use of technologies, number of hours a day connected to the Internet, use of digital services and apps,
and use of a pregnancy app. In addition, the survey ended with seven demographic questions.
Demographic characteristics are summarized in Table 1.
15

Table 1: Demographic characteristics
Overall (N=246)
Characteristic
Age (years)
<20
20 (8.1)
20-24
31 (12.6)
25-29
63 (25.6)
30-34
46 (18.7)
35-39
49 (19.9)
40-45
37 (15.0)
Educational level
No or primary education
26 (10.6)
Secondary education
127 (51.6)
Tertiary education
88 (35.8)
Ethnic background
Creole
56 (22.8)
Hindustani
59 (24.0)
Javanese
30 (12.2)
Maroon
23 (9.3)
Mixed
71 (28.9)
Other*
6 (2.4)
Note. Values are expressed in frequencies (N) and percentages (%). Missing values are excluded from the distribution.
* Other includes respondents with a Caucasian, Chinese or Indigenous ethnic background

7.2.2 Data analysis
Survey data were exported into Microsoft Excel and transferred into IBM SPSS Statistics version 25 for
analysis. As the purpose of the first research question was to describe the reported use of smartphones
and digital apps, the key analysis emphasis was descriptive statistics.

7.3 Primary qualitative data
7.3.1 Participants and procedures
For the qualitative phase, the study population consisted of pregnant women and mothers of
newborns in the coastal areas of Suriname. Women enrolled in the study were either participant in
the LUCY pilot group by Perisur or were introduced to LUCY by their maternal healthcare worker as
part of the training workshops. Both procedures are depicted in Figure 1. Of the 38 women in the pilot
group, 7 agreed to an interview. Maternal healthcare workers collected data from 76 women, 44 of
whom were approached for an interview. Eight of them agreed (15.9%). Recruitment continued until
saturation was reached. Finally, a total of 15 women participated in an interview (Table 2).
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Table 2: Characteristics of the respondents
Overall (N=15)
Characteristic
Age (years)
<20
20-24
25-29
30-34
35-39
40-45
First pregnancy/child
Yes
No
Followed prenatal classes
Yes
No
Educational level
No or primary education
Secondary education
Tertiary education
Time since using LUCY (weeks)
0-3
4-7
Types of messages received
Postnatal information
Prenatal information

1 (6.7)
2 (13.3)
3 (20.0)
5 (33.3)
1 (6.7)
3 (20.0)
5 (66.7)
10 (33.3)
7 (46.7)
8 (53.3)
0 (0.0)
8 (53.3)
7 (46.7)
6 (40.0)
9 (60.0)
8 (53.3)
7 (46.7)

Note. Values are expressed in frequencies (N) and percentages (%).

The interviews took place after at least two weeks of using the app, at the end of April/May 2020. All
15 participants were first contacted via WhatsApp to make an appointment for a subsequent date to
conduct the interview. The interviews lasted between 28 and 68 minutes and were in Dutch. To provide
the interviews with some structure, an interview guide was created (see Appendix 12.3 Interview guide
and 12.4 Topic guide). The guide was based on literature, own insights, consultation of experts, and
the conceptual framework. Due to Coronavirus disease 2019 (COVID-19), the interviews were
conducted by telephone instead of face-to-face. Conversations were audio-recorded and transcribed
verbatim.

7.3.2 Data analysis
Thematic content analysis was conducted while data collection was still ongoing, using the software
program Atlas.ti (version 8.4.24.0). This method was chosen to identify common themes in the
interviews. It is the most foundational method of qualitative analytic procedures (Anderson, 2007). A
deductive approach was used since an a priori developed coding guide was generated based on the
sub-questions in chapter 6. Conceptual model. Four broad themes were used: PU of LUCY, barriers of
LUCY, facilitators of LUCY, and motivations to use LUCY. However, it is important to also leave room
for new themes to come up. Therefore, an inductive approach allowed the themes to change or
expand. The final code tree is presented in Appendix 12.5 Code tree.
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7.4 Data quality
To improve the quality of the study, the concepts of ‘reliability’ and ‘validity’ were taken into account.
Reliability is concerned with replicability and consistency of findings. Reliability was established by
using an interview guide, recording the conversations, making notes during the data collection and
analysis, and asking an established team of researchers at Health[e]Foundation and Perisur to confirm
interpretations and transcription. Validity, which refers to the ‘appropriateness’ of the tools,
processes, and data is also important. First, a test interview was conducted to establish validity.
Second, the guide was adjusted after the first interview to add questions and refine unclear questions.
Questions concerning a taboo on new knowledge, further specification of the app on the Surinamese
context, and grading of LUCY were added. Third, data were analysed using a structured codebook.
Fourth, triangulation, referring to analysing a problem from different angles, in this case using different
types of methods was performed as a means to resolve the inherent limitations of traditional single
method designs (Leung, 2015; Thyer, 2009). Lastly, a summary of every interview was sent to the
respondents to check whether the researcher understood everything correctly and if additional
information was needed.

7.5 Ethical considerations
Before the interviews took place, every participant was informed about the aim of the study verbally
and on paper. Participants received information on anonymity and data confidentiality, after which
written or verbal informed consent was obtained from everyone before the study started. Participants
were not pressured to give consent.
This study was presented to the Ethical Committee of the Ministry of Health in Suriname (Commissie
Mensgebonden Wetenschappelijk Onderzoek) and received formal approval (reference number 1517
A). See Appendix 12.6 Approval of the ethical committee.

A comprehensive data management plan can be found in Appendix 12.7 Data management plan.
Appendix 12.8 Time table presents an extended plan of the tasks that were performed during this
study.
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8. Results
The most important findings that emerged during the analysis of the survey and interviews are
described below, illustrated by tables and quotes. The findings are presented under the themes (1)
Situation prior to LUCY with the sub-themes ‘access to digital technologies’ and ‘use of reproductive
health information’. (2) Perceived usefulness of LUCY with the sub-themes ‘added value’, ‘no added
value’ and ‘LUCY’s potential’; (3) Perceived ease of use of LUCY with the sub-themes ‘facilitators’ and
‘barriers’; (4) Motivators and demotivators to use LUCY with the sub-themes ‘intrinsic and extrinsic
motivators’ and ‘demotivators’; and (5) Suggestions for improvement with the sub-themes ‘users
needs’, ‘cultural sensitivity’, and ‘promoting LUCY’.

8.1 Situation prior to LUCY
8.1.1 Access to digital technologies
As detailed in Table 3, the results of the survey conducted before LUCY was launched showed that,
among 246 respondents, 227 women (92.3%) had a personal smartphone. Their mean age was 30.85
years (SD= 7.554). Having a smartphone was most common among women between 25 and 29 years
of age (26.9%). More than half of the women with a smartphone had secondary education (52.0%) and
almost one-third of the women with a smartphone had a mixed ethnic background (29.2%).

Table 3: Sample characteristics, comparing respondents with and without a smartphone
Characteristic
Age (years)
<20
20-24
25-29
30-34
35-39
≥40
Educational level
No or primary education
Secondary education
Tertiary education
Ethnic background
Creole
Hindustani
Javanese
Maroon
Mixed
Other*

Overall (N=245)

Have no smartphone
(N=18)

Have a smartphone
(N=227)

20 (8.2)
31 (21.7)
63 (25.7)
46 (18.8)
49 (20.0)
36 (14.7)

1 (5.6)
1 (5.6)
2 (11.1)
8 (44.4)
4 (22.2)
2 (11.1)

19 (8.4)
30 (13.2)
61 (26.9)
38 (16.7)
45 (19.8)
34 (15.0)

26 (10.8)
126 (52.5)
88 (36.7)

5 (29.4)
10 (58.8)
2 (11.8)

21 (9.4)
116 (52.0)
86 (38.6)

56 (23.0)
58 (23.8)
30 (12.3)
23 (9.4)
71 (29.1)
6 (2.5)

6 (33.3)
3 (16.7)
1 (5.6)
3 (16.7)
5 (27.8)
0 (0.0)

50 (22.1)
55 (24.3)
29 (12.8)
20 (8.8)
66 (29.2)
6 (2.7)

Note. Values are expressed in frequencies (N) and percentages (%). Missing values are excluded from the
distribution.
* Other includes respondents with a Caucasian, Chinese or Indigenous ethnic background
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Overall, digital apps were widely used, as 144 (58.5%) respondents used both services and apps1, and
56 (22.8%) used only apps (Table 4). Respondents that did not use any services or apps were
predominately 35-39 years old (30.0%), had secondary education (75.0%), and were of Hindustani
descent (31.6%). A minority of respondents (14.6%, n=36) was using a pregnancy app (Table 5). Half of
the women with a pregnancy app were aged 25-34 years old with a mean age of 28.42 years (SD=
7.485). In total, 94.2% of the pregnancy app users were highly educated. Higher percentages of Creole
and Mixed respondents used a pregnancy app (both 40.0%) compared to the Hindustani, Javanese,
Maroon, and ‘other’ participants. The low number of pregnancy app users in combination with the
high rate of smartphone and app usage may offer opportunities for a broad implementation of LUCY.
Table 4: Distribution of digital services and app use
Characteristic
Use of services or applications by smartphone users*
Both
Only services
Only applications
None
Missing

Overall (N=246)

Percent (%)

144
21
56
20
5

58.5
8.5
22.8
8.1
2.0

Note. Values are expressed in frequencies (N) and percentages (%).

Table 5: Sample characteristics, comparing respondents with and without a pregnancy app
Characteristic
Age (years)
<20
20-24
25-29
30-34
35-39
≥40
Educational level
No or primary education
Secondary education
Tertiary education
Ethnic background
Creole
Hindustani
Javanese
Maroon
Mixed
Other*

Overall (N=241)

Have no pregnancy
app (N=205)

Have a pregnancy
app (N=36)

20 (8.3)
30 (12.4)
62 (25.7)
46 (19.1)
48 (19.9)
35 (14.5)

14 (6.8)
25 (12.2)
53 (25.9)
37 (18.0)
43 (21.0)
33 (16.1)

6 (16.7)
5 (13.9)
9 (25.0)
9 (25.0)
5 (13.9)
2 (5.6)

24 (10.2)
125 (53.0)
87 (36.9)

22 (10.9)
109 (54.0)
71 (35.1)

2 (5.9)
16 (47.1)
16 (47.1)

55 (22.9)
55 (22.9)
30 (12.5)
23 (9.6)
71 (29.6)
6 (2.5)

41 (20.0)
53 (25.9)
27 (13.1)
22 (10.7)
57 (27.8)
5 (2.4)

14 (40.0)
2 (5.7)
3 (8.6)
1 (2.9)
14 (40.0)
1 (2.9)

Note. Values are expressed in frequencies (N) and percentages (%). Missing values are excluded from the
distribution.
* Other includes respondents with a Caucasian, Chinese or Indigenous ethnic background

1

Services are, for example, Facebook and Twitter, accessible through a browser. When those services are
downloaded to the smartphone, they are accessible through an application

20

As detailed in Table 6, the survey also found that daily Internet connection (necessary to use most
digital apps) varied among the respondents. The majority had an Internet connection all day or almost
all day (39.8%), while some had no daily connection (11.0%) or only for a few hours a day (together
48.9%).

Table 6: Distribution of Internet
Characteristic
Daily Internet connection
0-2 hours
3-6 hours
7-9 hours
10-12 hours
12-24 hours
Not on a daily basis
Missing

Overall (N=246)

Percent (%)

16
39
26
39
98
27
1

6.5
15.9
10.6
15.9
39.8
11.0
0.4

Note. Values are expressed in frequencies (N) and percentages (%).

8.1.2 Use of reproductive health information
In addition to using pregnancy apps as found in the survey, the interviews found that women obtained
reproductive health information from various sources. To illustrate, information from books, friends
and family, the healthcare provider, and the Internet provided them with the necessary information
before LUCY was launched. Furthermore, half of the respondents joined a prenatal training group with
other pregnant women guided by Perisur (Perisur, n.d.). Yet, some women mentioned that they were
dissatisfied with the information they received from these sources because information was too
general or difficult to find.

R5 (mother of four) speaks about the information provided by the healthcare provider:
It depends on the baby. For those with low birth weight, you get more information. But when the
baby has a good weight gain you do not get any information and they basically tell you to continue
feeding like this.

8.2 Perceived usefulness of LUCY
8.2.1 Added value
Once informed about LUCY, respondents had different expectations of the app. For example, three
women had no expectations, while the other twelve expected the app to provide a lot of information
and support. Irrespective of whether or not women had expectations of LUCY, women experienced
that the app provided substantial added value. For instance, the messages in LUCY helped motivate
women in caring for themselves and the baby, motivate them to continue good caregiving and looking
forward to the delivery, and eliminate fears, for example during complications throughout pregnancy
or during feelings of 'abnormal' development in the baby.
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I read because I might be doing something wrong and then I can fix it. So, I do it the way I think I
should do it, but when I read a message, I check again to see oh I did a good job!

Respondents also reported LUCY caused some changes in their behaviour. For example, women
followed instructions on taking care of their baby, exercising during pregnancy, taking the right
nutrition during pregnancy, warning signs, changes in the body, and one respondent started using
contraceptives after giving birth due to LUCY. LUCY also motivated and informed women when the
healthcare provider was not present, for example between check-ups or currently during COVID-19.
According to the respondents, LUCY provides certainty and offers, consistent information as opposed
to healthcare providers who sometimes contradict or do not share certain information with the
respondents.

R11 (expecting her second child) on conflicting information from healthcare providers:
I notice that sometimes information is very different when I listen to stories from other mothers.
Then I notice that they [healthcare providers] give advice at certain consultancies, but when
another mother goes elsewhere, she hears something else.

8.2.2 No added value
However, more than half of the respondents thought the app was not as useful in its current state
compared to other sources of information, because they were already familiar with the information in
LUCY or found the information too general. This opinion was shared by new mothers or nullipara (a
woman who has never given birth), as well as by women who already had several children (Steiner &
Capps, 2011, p. 217). Besides, this opinion was shared by both users of the prenatal and postnatal
information, and by women who already followed a prenatal training guided by Perisur likewise
women who did not. The respondents' reasons included having several children, many children in their
surroundings, receiving sufficient information from the healthcare provider, or looking up a lot of
information themselves. For four respondents this may also be ascribed to the fact that their time since
delivery was over 17 weeks, after which the app provides less information.

R8 who has a newborn older than 17 weeks:
Uhm the way it looks now, I find it a bit boring. It does not contain much information. So, it is
information I already know. Then it is scarcely motivating to use it or to read it.

Some messages in LUCY were reportedly unclear, causing confusion among the readers. Examples
included a message about the number of visits to the healthcare provider during pregnancy, feelings
of grief or anxiety after delivery, and a message in week 22 that you can start counting down to your
delivery.
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I read in LUCY that you should visit your healthcare provider eight times. But I did not understand
how to visit my healthcare provider eight times. So, do you mean eight times a month, or
throughout the pregnancy? I did not understand that.

In addition to the unclear messages, respondents mentioned the information focuses too much on a
particular week or phase, while every child develops at a different pace and a woman’s emotional
health is affected differently by getting a child. As a result, according to one respondent, there is a risk
that mothers may worry about the child or feel alone in their emotions because of LUCY when they
have different experiences than what LUCY describes.

R4 about how she tries to cope with her emotions and LUCY’s role in this:
I search the Internet for experiences of moms with similar feelings, who think ‘’oh my god, it is
really hard’’. And ‘’am I a good mother’’? And then you read stories from different mothers and
many experience the same. (…) Then you feel less guilty, you work on converting the guilt
differently. So, I miss reality in LUCY. (…). LUCY talks about the ideal situation.

8.2.3 LUCY’s potential
While not all respondents believed in the added value of LUCY, half of the respondents said that
LUCY was suitable for everyone and almost all women indicated that they wanted to continue using
LUCY. Likewise, except for two women who were receiving postnatal information, everyone wanted
to recommend LUCY to other women or had already done so. This seems in contrast with the low
added value of LUCY perceived by most respondents. Yet, these statements were made subject to
the suggested changes made by the respondents as described in
8.5 Suggestions for improvement. When the women were asked to rate LUCY in its present form with
a score between 1 and 10, LUCY scored an average of 6.8 (range 5-9) according to the postnatal users
and an average of 8.7 (range 7-10) according to the prenatal users.

R1 (a first-time mother) thought the app was less useful in its current state but believed that LUCY
had the potential to reach all women in Suriname:
If it is very well provided with information, the most important information, it would be used by
everyone. I would advise all women to use it. (…) So, any woman could use it. Also the woman who
thinks she already knows everything.

8.3 Perceived ease of use of LUCY
8.3.1 Facilitators
To increase women’s intention to use LUCY, the app should not be too complex (Davis et al., 1989;
Venkatesh & Davis, 2000; Yee et al., 2019). According to the respondents, LUCY has a user-friendly
appearance for multiple reasons: it can be used not only during pregnancy but also afterwards, the
weekly information can be read after the week is over, the screen layout is pleasant to look at, and
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there is an option to receive alerts when new information is available. Moreover, the read-ahead
option of LUCY was appreciated by two other women, who highlighted the importance of not being
able to read too far ahead. In this way, they remained curious about new information. The frequency
of the messages was experienced as pleasant by about half of the women. Overall, ten women
perceived LUCY as very easy to use.

R5 talking about the frequency of the messages and reading ahead:
Weekly information is good. At the moment, I know the 11th, 12th and 13th week at once. After
that, I cannot read more. And that makes me even more curious (…). Because if you can read
everything at once, there is no point in going back to the app.

8.3.2 Barriers
Although the app was perceived as easy to use by many, several women specifically mentioned issues
relating to the simplicity of the app. In addition to proponents, there was an opponent of not being
able to read the messages weeks in advance. Moreover, half of the women were not satisfied with the
number of messages in LUCY. According to them, messages were not frequent enough. Also, some
women felt that one year after birth was a premature endpoint of the app, and would like to be able
to use it even longer.

R1 wished LUCY had more functionalities than just informing:
You talk about use, but I do not know what you mean by that, because I cannot really use it. I
logged in and I only get information. Every Monday I check what I have had, but I cannot do more.

Problems were also experienced while downloading LUCY. It was unclear whether LUCY was causing
the problem or perhaps it was due to technical issues such as the respondents' phone or Internet
connection. In addition, problems were experienced with saving data in the app and some alerts turned
out to be different from the period the women were interested in. Moreover, some women were not
aware of the option for alerts at all. Furthermore, one pregnant woman had not seen a distinction was
being made in the messages, as a result of which she had read only half of the information for a time.

R7 encountered problems downloading LUCY, but was not aware of the cause:
I do not remember what the problem was. I then asked another lady if she also used the app. She
said yes, then she downloaded it for me. And it worked!
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8.4 Motivators and demotivators to use LUCY
8.4.1 Intrinsic and extrinsic motivators
The PU and PEOU of LUCY are influenced by external variables (Davis et al., 1989; Rahimi et al., 2018).
The most frequently reported motivators included eagerness to learn and curiosity. Those women
stressed the importance of knowing information on pregnancy and motherhood. Some women were
using LUCY to seek equal experiences with other mothers or used it as a tool to have all information in
one place. One respondent also believed that as soon as something has been developed specifically
for the Surinamese population, you should embrace it:

Because I was curious about it, especially because it would be a tool for the Surinamese woman.
(…) I think the Surinamese community can really use the support of an app specifically aimed at the
Surinamese population, explaining how to prepare more during pregnancy, what to expect, but
also once you have given birth how you can deal with it as a new parent.

Important people that motivated women to start using LUCY were, according to almost all
respondents, healthcare providers and people in the area. Some also mentioned a member of Perisur
as the decisive factor in downloading LUCY. Four women indicated that they considered the healthcare
provider's opinion on using LUCY to be the most valuable.

8.4.2 Demotivators
The main discouraging factors to not use LUCY were related to a greater need for information during
pregnancy instead of motherhood, feelings of panic when reality is different from what LUCY describes,
and a lack of time to use the app. According to some women, the language options of LUCY (English or
Dutch) could be too limited, even if they did not experience any problems with it themselves.

R3 (receiving prenatal information) about feelings of panic:
Because personally, I do not want to read too much about what is going to happen. I just want to
leave it at what is coming. I do not want to be surprised, but if you have read that this can happen
but it does not happen to you, you panic. I easily get panicked, so I do not do that.

Another factor discouraging women from using LUCY was a lack of need for new information. Many
women in Suriname would not bother to get or understand new information as the adherence to the
custom of the family or culture is more important than the new information. Examples of traditions
mentioned by the respondents were tying up the abdomen after delivery to prevent a hanging
abdomen, a postpartum steam bath to lose weight, giving a natural medicine for abdominal pain and
granular poo in the newborn called ‘zuurte', and bathing the newborn in a herbal bath against dirt on
the body, called 'beridoti'.
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R7 about adherence to customs in Suriname:
People here think they already know. Grandma did it like this, my mom taught it like that, and I
learned it like that. I do not really need anything other than what my mom taught me. For
example, I had received a green booklet from the hospital with tips on how to deal with my child.
And my babysitter, my mother, and my grandmother told me ‘’liba al witmang boekoe’’. Which
means ‘’leave that white people's book behind, you know how we do it, we always do it like that’’.

Respondents had different views on whether access to a smartphone or the Internet poses a problem
in the use of LUCY. For the respondents, access was not a problem. However, two respondents thought
that not everyone would have a smartphone or a proper Internet connection. Others disagreed,
however, according to a number of respondents smartphone ownership would not automatically
mean that women would also use an app such as LUCY. According to them, some people in Suriname
would not be aware of the functions that their phones can perform, and therefore only use them for
the basic functions such as taking photos. According to one respondent, more attention should be paid
to this.

Many people have a phone, but as I would say in my words, a phone is for the important stuff. For
many, their phone is used for taking photos and making contacts. (…) Some people, for example, if
you explain to them: ‘’go on your phone, download this, do that, do this’’. You know they look at
you strangely. ‘’Can you really do that?’’ Then I say yes on an Android phone you can do anything.
Then they have a very expensive phone, but they do not use it.

8.5 Suggestions for improvement
8.5.1 Users needs
Some suggestions to improve LUCY were given by the respondents. The most important was an
expansion of information. Ten respondents, including all women who were nullipara or mothers for
the first time, would like to see this. For example, information from current sources of information
used by respondents such as the Internet should be added and messages should come multiple times
a week. If this is not an option, referring to a website for more detailed information was suggested by
one respondent. Important topics to include more information about in the postnatal information
were: sleeping techniques for the baby, breastfeeding, types of contraception, development of the
baby, games you can do with your baby, and physical and mental recovery after delivery. Prenatal
information could include more about exercising during pregnancy, baby movements, body aches and
other complaints, a hospital pack checklist, and explanation of different types of deliveries. In general,
women would like to read more about which foods to avoid or consume. This has been mentioned by
almost everyone. Two respondents also indicated that they would like to see some motivational texts.

Suggestions by R4 (receiving postnatal information):
And for example, the baby sounds that are normal. I went to the doctor twice because I thought he
had mucus in his lungs. But it turned out that it was not the case. So practical tips: if you hear this,
it might be that, but consult your doctor if in doubt.
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And by R3 (receiving prenatal information):
Because as a pregnant woman I am very afraid to make certain movements. You might think you
are hurting your baby. You do not really know, so you are careful. But if you could see what you can
and cannot do, such as exercises or stretching, if that could be added [to LUCY], you would have full
guidance through the app.

Other frequently mentioned areas for improvement included the ability to ask and/or read answers to
questions to medical specialists through LUCY, adding more images, and a disclaimer that regardless
of what LUCY describes, something can happen in another week because every pregnancy and every
child develops differently. Suggestions for improvement that were mentioned only once or twice were
the ability to keep a diary to write about the development of your pregnancy or child, a classification
of the messages not on a weekly basis but based on phases of the pregnancy or development of the
child, and more accurate indication of the gestational age, indicating not only the number of weeks
but also the number of days.

R8 suggests adding a disclaimer to the messages:
Well, it just says that your child is going to do this or that now. I might say ‘’from this age, the child
could do such things’’. So, it is possible, it doesn't have to be like that.

8.5.2 Cultural sensitivity
To make LUCY more accessible for everyone, reported information should also be available in Sranan
Tongo, Suriname's lingua franca. In addition, images and a voice service should be added for
Surinamese who have problems with reading. Lastly, women reported it would be pleasant if there
was the option to choose an avatar of a woman who looks like you, based on the different ethnic
groups in Suriname.

R9 observed difficulty in understanding the messages in LUCY:
Because in the far interior, if you also want to reach them, Dutch is not the official language. They
speak different languages there and Dutch is only the language that is spoken at school.
When asked whether LUCY should discuss traditions to attract women who prefer traditions over new
information, respondents experienced this differently. For example, two women believed that LUCY
should not discuss this. The reason for this was that it may discourage women from using LUCY when
they read about uses they do not believe in themselves. Seven women believed that LUCY should
discuss traditions to further specify LUCY in the Surinamese context. This could then be done under a
separate heading and formulated with respect.

R12 about the manner in which LUCY should discuss customs:
For example, it should read: ‘’as for postpartum traditions, certain population groups use steam
baths, but if you suffer from this or that, you should be careful with that’’.
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8.5.3 Promoting LUCY
LUCY is currently being promoted by healthcare providers (Figure 1), which has already resulted in 399
active downloads. Several suggestions were made to motivate more women to use LUCY. For example,
the majority of women were enthusiastic about promoting via social media. Especially Facebook was
mentioned as a medium. Word of mouth was also seen as a good method by a number of women.
Television, radio, flyers or text message were also appointed. Again, the healthcare provider was
identified as a good motivator. In addition to verbal advice, posters can also be hung in the waiting
rooms, LUCY can be displayed on a screen in the waiting room, and healthcare providers can distribute
flyers with information on the app. One respondent reminded that many women do not embrace 'new'
or extra information on maternity and childcare, therefore verbal advice, as opposed to written advice,
was considered the best promotor.

R7 describing the importance of verbal advice as opposed to written advice:
The hospital can give a book, but when I speak for myself, you put that aside. I received a booklet
with items to take to the hospital. I just looked at what I had to bring and I never looked at that
book again. And just like that book, the Surinamese population does not read a book because we
all raise our child as we have been taught.

9. Discussion
This study identified how the LUCY app can be effectively adapted to and widely implemented in the
Surinamese context. Regarding the reported use of smartphones and digital apps, the survey showed
promising results. Almost all women in the study were using a smartphone and apps were widely used.
A small proportion of women had already downloaded a pregnancy app. The use of digital services has
been reported among all socio-demographic/cultural backgrounds. The low number of pregnancy app
users in combination with the high rate of smartphone and app usage may offer opportunities for a
broad implementation of LUCY in Suriname. The interviews found that women using LUCY recognize
its potential and experience the app as user-friendly. However, the app was reported to be not as
useful in its current state compared to other sources of information and barriers were experienced in
some features of the app as well as in the motivation of the women. From the findings, three action
points are identified to increase women’s intention to use and continue to use LUCY: the information
in LUCY should be expanded, LUCY should be more focused on the Surinamese woman, and LUCY
should be widely promoted.

9.1 Key findings and recommendations
9.1.1 An expansion of the information
The first action point identified in this study is to expand the currently available information in LUCY.
LUCY did not meet expectations of the majority of the respondents, because they were already familiar
with the information or found the information too general. This phenomenon can be explained by the
study of Alaiad, Alsharo, and Alnsour (2019). They described that patients evaluate mHealth through
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the apps’ ability to provide useful information to help them manage their health threats. The current
study shows that, according to the respondents, LUCY does not appear to provide sufficient
information to improve maternal and neonatal health in Suriname. Consequently, this lowers the
perceived usefulness (PU) of LUCY (Davis et al., 1989; Venkatesh & Davis, 1996). However, this finding
may have occurred because this study interviewed women who were already knowledgeable about
maternal health: half of the respondents followed a prenatal training by Perisur and most respondents
already had children. Moreover, all respondents were highly educated. Future research should,
therefore, consider interviewing more women who are nullipara, more women who have not
previously received prenatal training, as well as women who are less educated to find the extent to
which a group of women representative for Suriname intends to use LUCY.
Women preferred the messages to be supplemented with a disclaimer to avoid feelings of panic or
confusion. The importance of preventing these emotions is consistent with findings in other studies:
receiving more information and advice than has already been received via the healthcare provider can
increase anxiety in patients (Lubberding et al., 2015). A qualitative study on the role of mHealth for
pregnant lower-income American women found that, especially in pregnant women, too general or
impersonal information can lead women to believe that their condition is different from anyone else's
(Peyton, Poole, Reddy, Kraschnewski, & Chuang, 2014). When mHealth information is perceived to be
understandable and clear (i.e. a high level of perceived ease of use (PEOU)), it increases the adoption
of the technology and the user's belief that it can improve knowledge (Alaiad et al., 2019; Vo, Auroy,
& Sarradon-Eck, 2019). This suggests that LUCY should present information in a way that minimizes
the risk of inducing anxiety. This work has demonstrated that disclaimers may offer a solution here.
Interestingly, this has not been suggested by other studies.
It is unclear whether expanding the information in LUCY should also lead to an increase in the number
of messages, as there was a difference of opinion on this. There is no conclusive information in recent
literature on the ideal number of messages in mHealth. Some studies suggest messages should vary
over time, while others recommend constant or decreasing messages (Abroms, Whittaker, Free,
Mendel Van Alstyne, & Schindler-Ruwisch, 2015). A systematic review on patients’ perceptions of
mHealth apps (Vo et al., 2019) and a paper providing guidance to develop a text messaging program
(Abroms et al., 2015) showed the importance of messages not overwhelming or burdening the user,
as people do not become fully engaged with the service. Ideally, the user should be able to choose
when and how often to receive messages (Cormick et al., 2012).
Other improvements of LUCY are opportunities in elaborating information provision by adding a
function to ask and/or read answers to questions to medical specialists through LUCY. This is consistent
with previous studies (Barron, Pillay, Fernandes, Sebidi, & Allen, 2016; Lund et al., 2012). Lund et al.
(2012) support the idea of receiving feedback by enabling interactive communication through mobile
phone vouchers. This allowed pregnant women using mHealth in Zanzibar to make a short call, after
which the healthcare provider would call them back. A more recent study by Barron et al. (2016) in
South Africa had a help desk available for pregnant women using mHealth and who were seeking
additional information. The fact that women in Suriname also wish to interact is an important finding.
Improving maternal health cannot work in one direction only: not only patients should receive more
information, but also the quality of care by healthcare providers needs to be improved. Women’s
feedback could be used to recognize problems in maternal healthcare (Alaiad et al., 2019; Kodan et al.,
2017). Therefore, a way to incorporate this feedback mechanism has to be found.

29

9.1.2 An increased focus on the Surinamese woman
The second action point is to increase the focus on Surinamese women. Information is currently
tailored to Surinamese women by providing specific information for Suriname, such as vaccination
schemes (Health[e]Foundation, n.d.-b). However, respondents expressed their concern about the
PEOU of LUCY by Surinamese women who have difficulty reading or difficulty reading in Dutch or
English. Such findings are important because the PEOU is a vital factor in the adoption of mHealth
(Davis et al., 1989; Venkatesh & Davis, 1996). Moreover, previous work showed that different app
users are likely to have different communication preferences and skills (Kreps, 2017). To help alleviate
the distress experienced by users, the Sranan Tongo language, visual material, or a voice service would
be beneficial and should be considered according to the women. Nevertheless, over twenty languages
are spoken in Suriname (Carlin, Léglise, Migge, & Fat, 2014). A voice service in all these languages,
therefore, seems hardly feasible. Moreover, for Sranan Tongo (spoken by most people in Suriname)
different notations are used which makes it difficult to include it as an extra language in the app
(Organisatie voor Gemeenschapswerk NAKS, 2018). Adapting LUCY to all different needs of the diverse
Surinamese population is therefore to be discussed. Adding a voice service in the country's most widely
used languages, Sranan Tongo and Dutch, and including visual information to reach the women who
do not speak these languages, is proposed to increase the PEOU.
To overcome the situation that the PEOU is improved through the use of linguistic strategies but with
a culturally inappropriate app, it is imperative that LUCY fits within Surinamese cultural norms and
values (Kreuter, Lukwago, Bucholtz, Clark, & Sanders-Thompson, 2003). It is a well-known fact that
health beliefs are among those held most tenaciously in all societies and are an integral aspect of
culture (Al-Ateeq & Al-Rusaiess, 2015). This was corroborated by the respondents, describing
adherence to the custom of the family or culture could pose a problem in women’s behavioural
intention (BI) to use LUCY’s information. To take this external variable into account, a culturally
sensitive approach has been hypothesized by studies describing health communication in cultural
settings (Dutta, 2007; Kreuter et al., 2003). The user’s culture is recognized, strengthened, and built
upon to provide context and meaning to information about a particular health problem. In this context,
describing traditions can be used to provide additional information, such as risks, myths, and facts
about traditions and maternal and neonatal health. However, respondents expressed concern about
reading about traditions that you do not follow. This would translate in lower positive BI to use LUCY.
Therefore, another promising line of research would be to evaluate whether the cultural sensitive
approach can be expressed as discussing traditions for each ethnic background under a separate
button in the app, or whether only the most frequently used traditions should be presented in the
messages.
The analysis also highlighted that respondents saw an opportunity to personalize the layout of LUCY
by adding an option to choose an avatar of a woman who resembles you, based on the different ethnic
backgrounds in Suriname. Such findings are important as it has previously been shown that patients
value apps that have been customized, and personalization can make users feel more interactive (Vo
et al., 2019). Therefore, the current study demonstrates the need to personalize LUCY by adapting
LUCY to the needs of women. Kreuter et al. (2003) found that options to personalization of cultural
appropriateness convey relevance to the group. For example, the use of certain images or pictures of
group members can express the social and cultural world of the audience. This makes the technology
seem familiar and comfortable. Women may, therefore, be more willing to use LUCY and continue to
use it when they have the option to choose their own avatar.
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9.1.3 A multi-source campaign
The final action point identified is an extensive promotion campaign to use LUCY. LUCY is now
promoted via the healthcare provider, while women believed the use of media in addition to the use
of word of mouth would reach more women. The current study supports findings of previous research
on the use of media and personal communication (Alam, Hoque, Hu, & Barua, 2020; Kwon, Mun, Lee,
McLeod, & Dangelo, 2016). Media exposure to health information can increase recognition of the
importance of health and suggest ways to improve health status, such as the use of mHealth (Kwon et
al., 2016). Social influence of influential or important people on the user is considered to be the most
important factor to positively influence the BI to adopt mHealth services (Alam et al., 2020; Venkatesh
& Davis, 2000; Yee et al., 2019). However, the present study may have missed another effective
promoter in making health decisions and using mHealth. According to Kwon et al. (2016), improving
attitudes towards the PU of health apps should also be done to increase people’s BI to use mHealth.
Some of the respondents mentioned that people in Suriname are not familiar with all the functions of
their phone. The survey found many women use apps, but a local team member confirmed that most
women limit the use of their smartphone to WhatsApp messaging. This may suggest that not all women
are familiar with the use of health apps in general. This issue also deserves attention when promoting
LUCY.
The survey demonstrated that not all women of reproductive age in Suriname own a smartphone
(92.3%). Therefore, targeting the campaign exclusively on women could not result in full coverage in
Suriname. This could be solved by an additional SMS service to reach women with the most basic
phones. Nonetheless, the costs of texting when taken to scale is expensive, as was seen in similar
projects by Health[e]Foundation and others (Barron et al., 2018; P. Health[e]Foundation, n.d.; Obregon
& Waisbord, 2012, p. 326). Entsieh, Emmelin, and Pettersson (2015) studied women using a tool for
pregnant and nursing mothers in Ghana, either on their personal phone or someone else's phone. They
came to the conclusion that installing a maternal health app on the husband’s phone increases the
man’s interest to become familiar with the information and to help their wife. Moreover, educating
both women and their partners has a greater net impact on maternal health behaviours compared to
educating women only (Santoso et al., 2017). It can thus be suggested that an inexpensive solution
would be to involve the husband in the promotion of LUCY to effectively penetrate the target audience.

9.4 Additional findings
In addition to the action points discussed above, more findings in the study might need a reaction. The
proportion of respondents from the survey with a daily Internet connection varied. Internet access can
remove the barrier to access to information sources (Messner et al., 2019). Nonetheless, an Internet
connection is only necessary to install LUCY and possibly for updates, a daily Internet connection is not
required. The interviews showed that LUCY has limited functionality in downloading the app, saving
data in the app, and receiving alerts. These malfunctions reduce the ease of use of LUCY. Therefore,
these challenges need to be overcome, as this could deter women from using LUCY (Davis et al., 1989;
Venkatesh & Davis, 1996; Zhang et al., 2014). However, as these issues were identified early in the
data collection phase, progress has already been made to address them.
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9.5 Strengths and limitations
This study is the first to evaluate an app designed to improve access of women of reproductive age to
quality skilled maternal healthcare in Suriname. With this study, challenges of its adaptation and
implementation can be overcome. The use of both quantitative and qualitative data allowed for indepth, informative, and applicable research results (Cutter & Jordan, 2012). Also, this study shows that
the Technology Acceptance Model (TAM) is a valid model to measure BI as strengths and weaknesses
of LUCY are identified. Nevertheless, the findings need to be seen in light of its limitations. First, the
results obtained from the survey were used to determine the reported use of smartphones and digital
apps by women of reproductive age. However, this survey lacked information on respondents who
were pregnant, mother, or childless, and information was only collected in a few regions of Suriname.
It is therefore worth conducting similar quantitative research on a larger scale after adding a question
on family structure to give an accurate picture of pregnancy app use. The significant strength of this
survey was that these existing data did accelerate the pace of the research project during a time when
COVID-19 was delaying research. Second, telephone interviews may have resulted in more missing
data, less detailed response, and greater difficulty in building rapport than the originally planned faceto-face interviews. However, the advantages over face-to-face interviews are the lower tendency for
socially desirable answers and less interviewer effects (Carr & Worth, 2001). Half of the respondents
were recruited via Perisur, which could have led to socially desirable answers. However, many women
expressed critical comments and therefore this not appear to have been a major problem. Moreover,
the researcher tried to diminish this risk by ensuring confidentiality and adopting an open attitude.
Third, only women with a sufficient Internet connection could be recruited for an interview and
therefore the results are not fully representative for the Surinamese population, especially since the
survey found that Internet connection varies among women of reproductive age. Besides, a high
number of interviewed women (26.6%) received postnatal information with fewer messages (child
over 17 weeks), which also limits the extent to which the findings can be generalised to all LUCY users.
Again, due to COVID-19, this was inevitable. Further research with a more diverse group of participants
is required to explore whether the findings are representative for the Surinamese population.

9.6 Conclusions and implications for practice
This study provides important insights into how the LUCY app can be effectively adapted to and widely
implemented in the Surinamese context. The understanding gained in this study can help both
Health[e]Foundation and Perisur to better understand the strengths and weaknesses of LUCY and its
target audience, which will provide a better understanding of a woman’s intention to use and continue
to use LUCY and thus better promote maternal and neonatal health in Suriname. In the time since LUCY
was launched, barriers were mainly found in the form of shortcomings in the technology and were
reflected in the behaviour of the users. Suggestions for improvement given by the users seem to make
LUCY more acceptable to its users, which can contribute to reaching 3,600 women with the app.
Regarding the theoretical contributions, this study may help mHealth developers and implementers in
general to better understand that it is essential to ensure that mHealth apps meet the needs of their
target audience for widespread adoption. The results of this study confirm previous findings: PU,
PEOU, and external variables positively influence a person’s image of a technology. Differing from the
original model, this study indicates that suggestions to improve a technology from the user’s point of
view may also play a central mediating role for determining usage. A human-centred design can help
to find these suggestions. Therefore, extending TAM with an initial phase of use should be done as this
can lead to usability testing during this phase. Consequently, this can result in a wider implementation
of the technology in its final phase of use.
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12. Appendix
12.1 Maternal and neonatal health in Suriname
Suriname, an upper middle-income country located on the northeast coast of South America with
approximately 576,000 inhabitants and a land area under 165,000 square kilometres, is a country
which economy has been improving in recent years (Central Intelligence Agency, n.d.-a; The World
Bank, n.d.). Economic growth is usually associated with an improvement in the health of the population
(Lange & Vollmer, 2017), however, Suriname still faces many problems in the health sector (Ministerie
van Volksgezondheid, 2011). Priority areas of the Ministry of Health of Suriname therefore focus on
reducing morbidity and mortality and improving accessibility and access to quality care for the entire
population (Stichting Planbureau Suriname, 2017)
In order to achieve the health priorities, improving maternal health is of considerable importance. In
the area of maternal health, maternal mortality (defined as the death of the mother during pregnancy
or within 42 days after the birth) and neonatal mortality (defined as the death of a live-born baby
within 28 days of life) are important indicators. Reducing both is an essential part of the third SDG
targeting good health and well-being, which was agreed upon by the 193 member states of the United
Nations, including Suriname (Hug et al., 2019; National Research Council, 2013). With the adoption of
the SDGs, the member states extended the global commitments they had made in 2000 to the MDGs
covering the period from 2000 to 2015, up to 2030 (World Health Organization, 2019b). The SDG target
is a reduction in the global maternal mortality ratio to less than 70 per 100,000 live births, and end
preventable deaths of newborns with all countries aiming to reduce neonatal mortality to at least as
low as 12 per 1000 live births (Hug et al., 2019).
The world has made significant progress in reducing MMRs, however, Suriname is stuck at an MMR of
120, which is far above the goal of 70. Furthermore, due to a lack of classification of maternal deaths,
most accidental/incidental deaths and late maternal deaths are not included in the official MMR
(Kodan et al., 2017). In terms of neonatal death, they do considerably better with 10 per 1,000 live
births (Figure 4). However, there are significant differences between socioeconomic and ethnic groups
and still one in five of the babies born in Suriname has unfavourable birth outcomes
(Health[e]Foundation, 2019; Kodan et al., 2017; Viliani & Srivastava, 2017; World Health Organization,
2019b).
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Figure 4. Maternal mortality (per 100,000 live births) and neonatal mortality (per 1,000 live births) in
Suriname (The World Bank, n.d.)

Direct causes for maternal morbidity and mortality include ‘’haemorrhage, infection, high blood
pressure, unsafe abortion, and obstructed labour’’ (World Health Organization, n.d.-b). In Suriname,
high blood pressure and sepsis are the leading causes of direct maternal deaths (Kodan et al., 2017).
Indirect causes, including deaths from conditions such as ‘’malaria, HIV/AIDS, and cardiac diseases,
account for approximately one fifth of maternal deaths’’ worldwide (World Health Organization, 2010).
In Figure 5, the classification of underlying causes of the maternal deaths for Suriname is shown. For
neonatal mortality, preterm birth, intrapartum-related complications (birth asphyxia or lack of
breathing at birth), infections, and birth defects caused most neonatal deaths in 2017 worldwide. No

Figure 5. Classification of underlying causes of the maternal deaths in Suriname (Kodan et al., 2017)
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information is available on the causes of neonatal mortality specific to Suriname (World Health
Organization, 2019a).
In general, causes for maternal and neonatal
morbidity and mortality are often due to the fact
that many developing countries have insufficient
healthcare and family planning. In addition,
pregnant women have minimal access to skilled
labour, emergency care, and information (World
Health Organization, 2019a). In Suriname, the
healthcare system consists of different
subsystems with each subsystem specializing in
different population segments (Ministerie van
Volksgezondheid, 2011). Figure 6 demonstrates
the different areas. There are four hospitals in
Paramaribo (urban area I), one near Paramaribo
(urban area I), and one in Nickerie (urban area II).
Other services responsible for primary healthcare
Figure 6. Map of Suriname divided in the urban
are the ‘Regional Health Service Suriname’ (RGD) (I-II), rural coastal (III) and rural interior (IV)
and the ‘Medical Mission Primary Healthcare (Kodan, Verschueren, van Roosmalen, Kanhai, &
Suriname’ (MMPHCS). RGD, with 43 health Bloemenkamp, 2017)
centres, is a state foundation that covers the
coastal area (rural coastal area III) for the poor and near poor (as classified by the Ministry of Social
Affairs). MMPHCS, with 56 health centres, relates to the population in the interior (rural interior IV)
(Kodan et al., 2017; Viliani & Srivastava, 2017; World Health Organization, 2012).
As a result of the different subsystems and an uneven distribution of the Surinamese population,
healthcare services are more easily accessible in the coastal area (Central Intelligence Agency, n.d.-a;
Viliani & Srivastava, 2017). Nevertheless, almost all pregnant women in Suriname seek some type of
care during their pregnancy: 91% visits a prenatal clinic at least once, and 67% makes at least four
visits. In addition, skilled professionals attend 96% of the deliveries in the coastal area and 77% in the
inland area (Kodan et al., 2017). Suriname’s poor performance concerning maternal mortality
therefore seems unexplained. However, a minimum of eight contacts is recommended by the World
Health Organization (2018) and moreover, reasons for maternal mortality in Suriname also include
substandard care by care providers. This is due to a lack of quality of care (e.g. unavailability of essential
medications, blood products, necessary staff) or a lack of quality of care not because of unavailability,
but because of the lack of anticipation (e.g. delay in recognition of seriously ill women, delays in
providing available treatment, and a lack of supportive treatment) (Kodan et al., 2017; Verschueren et
al., 2019).
Although substantial progress already has been made in reducing maternal and neonatal mortality in
Suriname, multiple actions are needed to reach the target of the SDG: staff needs to be trained and
guided by evidence-based guidelines, patients should be provided with more information, and early
warning systems for timely interventions must be implemented (Kodan et al., 2017).
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12.2 Survey on smartphone usage in Suriname
Doelgroep: (zwangere) vrouwen; vrouwen in de reproductieve
levensfase (15-45 jaar)

Bezit en gebruik
1

2

3

4

5

6

Welk apparaat bezit uw
huishouden? (meer
dan 1 optie mogelijk)
Welke van de volgende
apparaten is voor eigen
gebruik? (meer dan 1 optie
mogelijk)
Welke van de apparaten
bezitten jij of je
huishouden NIET, maar
gebruik je wel
regelmatig? (meer dan
1 optie mogelijk)
Waar gebruik je de apparaten
welke genoemd
zijn bij vraag 3?

O Basis
telefoon

O Desktop

O Laptop

O Tablet

O Smart
phone

O Basis
telefoon

O Desktop

O Laptop

O Tablet

O Smart
phone

O Basis
telefoon

O Desktop

O Laptop

O Tablet

O Smart
phone

O op het
werk

O In een
cyber café

O van een
Anders……
familie/vriend/collega ……………..

Hoeveel uur per dag
ben je gemiddeld
verbonden met het
Internet?
Wanneer je niet dagelijks
verbonden bent met
het Internet, op welke
frequentie ben je wel
verbonden?

O Niet dagelijks

O 3-6 uur

O 10-12 uur

O 0 -2 uur

O 7-9 uur

O 12-24 uur

O Om de
2 dagen

O Twee
keer
per
week

O Elke
week

O Twee
keer
per
maand

O Een
keer per
maand

Vul vragen 7 - 11 enkel in wanneer je een smartphone bezit of regelmatig gebruikt:

7

8

9

Gebruik je digitale diensten of applicaties? (Digitale diensten
zijn bijvoorbeeld Facebook, Twitter via de website. Applicaties
zijn bijvoorbeeld Facebook, Twitter wanneer je deze als app
hebt gedownload op je smartphone)
Noem de top 3 digitale
diensten of applicaties (apps)
die je gebruikt op je
smartphone.

O Beiden
O Geen
O Enkel digitale diensten
O Enkel applicaties

1. ………………………..
2. ………………………..
3. ………………………..

Noem een app waar je niet
tevreden over bent.
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10 Waarom ben je niet tevreden
over deze app?
Wanneer je, of je huishouden, een smartphone
bezit, welk merk heeft deze telefoon, welk model
en welke softwareversie van Android/IOS staat op
de telefoon? (Het model en de softwareversie van
11
de telefoon zijn te vinden bij Settings in je telefoon.
Bijvoorbeeld, het merk is Samsung, model is Galaxy
S6 en de softwareversie is 4.1.2.)

Merk:
…………………………………………..……………………
Model:
………………………………………………………………..
Android/IOS softwareversie:
……………………..……………………..…………………

Zwangerschapsapp
12 Heb je een zwangerschapsapp op je smartphone?

O Nee O Ja, namelijk:

Vul vraag 13 enkel in wanneer je een smartphone bezit of regelmatig gebruikt welke verbonden is
met het Internet:
Op welke manier ben je verbonden met het
Dagelijks
Vaak
Zelden
Nooit
Internet en hoe vaak:
Pre-paid abonnement

O

O

O

O

After-pay abonnement

O

O

O

O

Privé wifi (in privé setting, zoals het werk of thuis)

O

O

O

O

13 Publieke wifi (in een publieke setting,
zoals een cyber café, ziekenhuis, luchthaven etc.)

O

O

O

O

Gratis hotspot

O

O

O

O

Betaalde hotspot

O

O

O

O

Dongle

O

O

O

O

Modem

O

O

O

O

GrAAg registreren we enkele Algemene gegevens vAn je.
Leeftijd: _ _ jaar
Etnische achtergrond:

□ blank
□ inheems

□chinees
□javaan
□ gemengd: _ _ _ _ _ _ _ _ _ _ _ _ _ _

□ creool
□ hindoestaan
□libanees
□ marron
□ anders: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Hoogst voltooide opleiding:

□ geen(voltooide)opleiding
□ mulo

□ glo

□ lbgo

□ lbo

□ mbo

□havo

□ vwo

□ hbo

□universiteit

□ anders, _ _ _ _ _ _ _ _ _ _
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Woonplaats of woonwijk: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
District:

□Paramaribo

Geboorteland: □Suriname
Burgerlijke staat:

□Wanica

□ anders: _ _ _ _ _ _ _ _ _ _

□ anders: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
□ gehuwd
□ alleenstaand

□ samenwonend
□ weduwe

□gescheiden

Hartelijk dank voor het invullen.
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12.3 Interview guide
Introduction:
Welcome, my name is Marjolein and during this interview I would like to talk about the LUCY app. I
perform this research on behalf of Health[e]Foundation and Perisur as part of my master internship.
The interview will last up to an hour. I would like to record the interview. Everything you say in the
interview will be treated confidentially and reported anonymously. The recording will also be
destroyed after my investigation has ended. My final research report will not be published, but
serves as advice for Health[e]Foundation and will be assessed by my supervisors and teacher. You
may end the interview at any time and you are obviously not obliged to answer questions. You have
already given permission for the interview with the informed consent form. Do you have any further
questions or comments before we start?

Starting question:
-

Can you first tell me something about yourself?
o Age, place of residence, education, occupation / daily activities
Are you pregnant and / or do you have children?
o Duration of pregnancy, number of children, progress of pregnancy

In preparation for this research I have read the relevant literature. From this I learned a number of
things about caring for pregnant women and their babies in Suriname.
-

-

-

-

First of all, could you tell me what you think of this care in Suriname?
o What do you like?
o What do you dislike?
Are there any things you would like to change?
o If so, what?
o If no, why not?
What do you do yourself to ensure that your pregnancy / care for your baby runs as
smoothly as possible?
o Use of resources
And through which sources / persons do you receive information about your pregnancy /
development of your baby?
o What are the benefits of these sources?
o What information do you miss?
o To what extent are women in Suriname open to (new) information?

Health[e]Foundation and Perisur have developed an app to improve the care for pregnant women
and their babies. In order to investigate whether this app works, it is important to know what you
think of the app. You belong to a group of women who are the first to use the app. Therefore, I
would like to ask you a few questions about your motivation to use the app.
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Perceived utility (PU) of LUCY (sub-question 1)
-

-

-

Can you tell me how long you have been using the app?
o Why did you decide to download LUCY?
What was your first impression of the app?
o Expectations?
o Reality?
LUCY is a health app. Have you used any other apps related to your health?
o If so, which ones and why do you use those apps?
o If not, why not?
To what extent do you believe health apps can improve your health?
o How?
Can you explain the function of the LUCY app to me?
o How should you use the app?

If the respondent has not understood the function / how you should use the app, briefly explain that it
concerns the weekly provision of 1 or more information messages.
-

-

How can the messages help you with your pregnancy / care of your baby?
What did you do with the information from the messages?
How do you compare the LUCY app with other tools you use during your pregnancy / care for
your baby?
o Advantages/disadvantages of LUCY compared to the other tools
How do you compare the information from the LUCY app with traditional (offline) doctor
visits?
Would you continue to use the LUCY app for a longer period of time?
o Why (not)?
On a scale from 1-10 what would you rate the app?

Advantages and disadvantages (PEOU) LUCY (sub-question 2)
-

-

-

To what extent had you received enough information before using the app?
o How did you receive this information?
o How could this be improved?
To what extent did you have enough experience to be able to use the app independently?
If I asked you to adjust the duration of your pregnancy/age of your child to X weeks, would
you know how to do that?
o What do you think of the navigation inside the app?
For pregnant women: Could you tell what distinction you can make in the content of the
messages?

If the respondent does not see the distinction, explain that there is a difference between messages
under 'info' and messages under 'growth'.
-

What do you think of this distinction?
What do you think of the messages you have seen?
o Are there certain things that came to your attention?
o What kind of information did you miss?
o What information did you like and why?
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-

-

Were there any messages that caused confusion?
o What did you do then?
What do you think of the option to receive push notifications?
Are there any things that are not working properly in the app?
o Can you give examples?
If you had been allowed to develop the app yourself, what would you have done differently?
o For example, looking at the buttons / layout
o For example, looking at the length / number of messages?
o For example, regarding the end date of the app?
o For example, compared to the other health apps you mentioned?
And what things wouldn’t you change?
Are there any things you are concerned about in using the app?
o To what extent do these concerns affect your use of the app?

Motivation to use the LUCY app (sub-question 3)
-

-

-

Does your surrounding know the LUCY app?
o If so, what do they think?
o If not: do they use other health apps?
What does your surrounding think of LUCY/health apps?
To what extent do you value what other people think of LUCY / health apps?
o Whose opinion do you value most?
o To what extent do you feel obliged to do something with their opinion?
Besides your healthcare provider, from who do you take advice regarding pregnancy care or
care for your baby?
Are there any other things that motivate you in using applications such as LUCY?
Do you think LUCY has a specific target group?
o Who?
LUCY is specially developed for women in Suriname. How could we further specify LUCY on
the Surinamese woman?
Would you recommend LUCY to others (friends / family)?
o Why (not)?
o How?

We are almost at the end of this interview. Thank you for sharing your experiences with me. You
have said that… (summary).

Final question:
-

Are there any topics that I have not discussed, but you think are important to mention?
Do you have any questions or comments?

Thanks for your participation!
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12.4 Topic guide

Starting question: 1) Age 2) Place of residence 3) Education 4) Daily activities 5) Pregnant/children (+duration/age)
Healthcare Suriname:
1) Opinion (+/-) 2) Things to change 3) Use of resources 4) Sources of information (+/-, open to new info?)
PU
-

-

-

-

LUCY: Duration of use
o Why did you download
Expectations
o First impression
o Reality
Health apps
o Other
o Believe in
Explain function
How does it help you
Action in response to LUCY
Compare LUCY
o Other resources (+/-)
o Doctor visits (+/-)
Continue using LUCY
Rate LUCY

PEOU
-

-

-

Info before using LUCY
o Received how
o How to improve
Experience needed
Demonstrate LUCY
o Opinion navigation
Distinction between messages
o Opinion
Opinion messages seen
o +, missing, striking
Confusing messages
What develop differently
o Buttons/layout
o Length/number of messages
o Compared to other apps
Would not change
Concerns

Motivation
o

Surrounding knows LUCY
Opinion
- Value of what other people think
o Most value to
o Obligation to do something
- From who do you take advice
o Healthcare provider
- Other motivations in using LUCY
- Target group LUCY
- Further specify LUCY to Suriname
- Recommend LUCY
o Why (not)
o How

Final question: 1) Undiscussed topics 2) Questions/comments
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12.5 Code tree
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12.6 Approval of the ethical committee
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12.7 Data management plan
Note: this plan was developed prior to conducting the research, therefore it describes actions that
should be performed while the researcher was in Suriname. However, these actions were not
implemented because the researcher was unable to travel to Suriname due to COVID-19.

12.7.1 Data Collection
12.7.1.1 What data will you collect or create?
To answer the sub-questions and the main research questions, both quantitative and qualitative data
will be used. The quantitative data will consist of archived data from Perisur and Health[e]Foundation.
The qualitative data will consist of semi-structured interviews.
The archived data has already been collected through a survey. These data are displayed in an excel
sheet. The qualitative data will be collected through fifteen semi-structured interviews. The format in
which these data are displayed is plain text (.txt) and recordings (.mp3). These formats are
standardized and interchangeable to ensure the usability of the data in the long term. A total of 1.5 GB
is required to store all data. This will form no implications in terms of storage or sharing.
12.7.1.2 How will the data be collected or created?
Interviews will be held with pregnant women and mothers of newborns. The selection of participants
will focus on a diversity in gestational age or time since the delivery. All participants need to be familiar
with the LUCY app. Fathers using the LUCY app will be excluded from the study, since the LUCY app is
originally intended to target women.
The collected data will be organized in folders, which will be structured logically. Every folder begins
with ''Stage_mHealth'' followed by the name of the specific folder. For example,
''Stage_mHealth_Interviews'' indicates the folder with the interviews. The documents in the folder
follow this structure, but are supplemented with a date to indicate the version. For example,
''Stage_mHealth_Informed consent_2020_03_02''.

12.7.2 Documentation and Metadata
12.7.2.1 What documentation and metadata will accompany the data?
Replicability and consistency of the findings is concerned by using an interview guide, recording
interviews, making notes during the data collection and analysis, and asking a team of researchers to
confirm interpretations and transcription. The notes include information on the creator of the data,
date of creation, and things that stood out during the data collection and analysis. General information
on the methodology can be found in the paper of the researcher.

12.7.3 Ethics and Legal Compliance
12.7.3.1 How will you manage any ethical issues?
To protect the privacy of respondents, data will be anonymized and made confidential. Moreover, the
folders in which the data will be stored are password protected.
Before the interviews take place, every participant will be informed about the aim of the study verbally
and on paper. Participants will receive information on anonymity and data confidentiality, after which
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written or verbal informed consent will be obtained from everyone before the study is started.
Participants will not be pressured to give consent.
This study is presented to the Ethical Committee of the Ministry of Health in Suriname (Commissie
Mensgebonden Wetenschappelijk Onderzoek) by Perisur awaiting formal approval.
12.7.3.2 How will you manage copyright and Intellectual Property Rights (IPR) issues?
The data collected will be owned by Health[e]Foundation and Perisur.

12.7.4 Storage and Backup
12.7.4.1 How will the data be stored and backed up during the research?
There is sufficient storage to store all data during the research. This data will be stored on the
computer, and in an online folder which is updated automatically (via OneDrive).
Backups are made once a month on an external password protected hard drive. The previous backup
will be deleted after each backup.
12.7.4.2 How will you manage access and security?
The external password protected hard drive is stored at the researcher's home. Therefore, during the
data collection in Suriname the hard drive is not accessible. To guarantee data security during this
period, Perisur will be asked if there is an option to make backups while being there.
When the researcher finishes her internship, all data are transferred to Health[e]Foundation and
Perisur and deleted from the researcher's personal computer.

12.7.5 Selection and Preservation
12.7.5.1 Which data are of long-term value and should be retained, shared, and/or preserved?
Data important for answering the research question will be retained after the research. Other data,
such as a time-table, feedback given on earlier versions, or travel data will be destroyed after the
research. This distinction will be made in consultation with the supervisors of Health[e]Foundation and
Perisur. They will determine how long the data are stored.
12.7.5.2 What is the long-term preservation plan for the dataset?
Long-term preservation responsibilities lie with Health[e]Foundation and Perisur.

12.7.6 Data Sharing
12.7.6.1 How will you share the data?
Data will only be shared with the VU University and the commissioners of the project,
Health[e]Foundation and Perisur.
12.7.6.2 Are any restrictions on data sharing required?
No restrictions on data sharing are required because all data is made anonymous and made
confidential. However, the decision to share lies with Health[e]Foundation and Perisur.
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12.7.7 Responsibilities and Resources
12.7.7.1 Who will be responsible for data management?
The researcher, Marjolein Wesselo, is responsible for implementing the data management plan.
However, some tasks will be done by Health[e]Foundation or Perisur.
12.7.7.2 What resources will you require to deliver your plan?
There is no budget to deliver the plan. The required resources must therefore be available free of
charge. Examples of free resources used are OneDrive, the researcher's own computer, and software
programs such as Atlas that have been made available free of charge by the VU.
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12.8 Time table
Tasks

February
1
2

3

4

March
5
6

7

8

April
9
10

11

12

May
13
14

15

16

June
17
18

19

20

July
21

22

23

24

Reading
literature
Research design
Go/no go

13th

Interview guide
Ethical approval
Survey data
Inviting
respondents
Interviews
Transcribing
Coding
and
analysing
Writing results
Writing
discussion
/
conclusion
Finalizing
/
rewriting
Presentation

19th
17th

Final article
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