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Introduction

Decision aids (DAs) can play an important role in the case of 
decision making among different healthcare options. DAs 
can be defined as ‘evidence-based tools designed to help 
patients to participate in making specific and deliberated 
choices among healthcare options’ (p. 7) and aim to educate 
and guide patients in making a decision among healthcare 
options.1 DAs assist in decision making by providing written 
and visual evidence-based information about healthcare 
options, providing advantages, disadvantages and conse-
quences of these options and elucidating individualized val-
ues, needs, preferences and priorities.2–5 DAs are not 
designed to replace counselling but rather supplement infor-
mation in order to prepare the patient for a consultation with 
their healthcare provider.1,3

DAs can support contraceptive decision making. The 
decision for a contraceptive method is preference sensitive, 
meaning that there is no evidence that one of them is 

End-user involvement in developing and  
field testing an online contraceptive  
decision aid

Truus Hooiveld1 , Joyce M Molenaar1, Claudia M van der Heijde1, 
Frans J Meijman2, Theo P Groen3 and Peter Vonk4

Abstract
Objectives: Decision aids in the field of healthcare contribute to informed decision making. To increase the usefulness and 
effectiveness of decision aids, it is important to involve end-users in the development of these tools. This article reports on 
the development of an online contraceptive decision aid.
Methods: An exploratory, qualitative study was conducted in the Netherlands between 2014 and 2016. The development 
process of the decision aid consisted of six steps and included a needs assessment and field test. Interviews were conducted 
with 17 female students.
Results: The needs assessment provided information on the preferred content and structure of a contraceptive decision 
aid and guided the development of the online contraceptive decision aid prototype. Participants had an overall positive 
impression of the decision aid prototype during the field test. Minor revisions were made based on participants’ feedback. 
Participants expected that the decision aid would positively contribute to decision making by increasing knowledge and 
awareness regarding the available contraceptive methods and their features and attributes, and by opening up to other 
options than the known methods.
Conclusion: The developed contraceptive decision aid can contribute to better informed decision making and consultation 
preparation. Involving end-users in development seems valuable to adapt decision aids to specific needs and to identify in 
what way a decision aid influences decision making.

Keywords
Decision aids, decision making, needs assessment, field testing, contraceptives, contraceptive choice

Date received: 29 April 2018; accepted: 26 September 2018

1 Department of Research, Development and Prevention, Student Health 
Service, University of Amsterdam, Amsterdam, The Netherlands

2 Department of General Practice & Elderly Care Medicine, VUmc School 
of Medical Sciences, Amsterdam, The Netherlands

3 Section of Biology and Society, VU University, Amsterdam, The 
Netherlands

4 Department of General Practice, Student Health Service, University of 
Amsterdam, Amsterdam, The Netherlands

Corresponding author:
Claudia M van der Heijde, Department of Research, Development and 
Prevention, Student Health Service, University of Amsterdam, Oude 
Turfmarkt 151, 1012 GC Amsterdam, The Netherlands. 
Email: c.m.vanderheijde@uva.nl

809462 SMO0010.1177/2050312118809462SAGE Open MedicineHooiveld et al.
research-article2018

Original Article

https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/smo
mailto:c.m.vanderheijde@uva.nl


2 SAGE Open Medicine

clinically considered the ‘best option’.1,6 Individual values, 
needs and preferences should be taken into account in order 
to make a proper and satisfying contraceptive decision.2,5–7

Previous research reported mixed results regarding satis-
faction with contraceptive methods, and several studies 
showed a lack of consistent use of oral contraceptives and 
relatively high rates of contraceptive non-use among women 
in the Netherlands.8–11 Inconsistent use, which indicates that 
a person does not comply with the instructions of a contra-
ceptive method, leads to ineffective birth control. This often 
occurs when there is a need to administer a contraceptive 
method relatively frequently (e.g. condoms, oral contracep-
tives).9 Reasons for contraceptive non-use include a lack of 
sexual intercourse with the opposite sex or the desire to get 
pregnant. However, inconsistent or non-use of contraception 
also occurs for women at risk of pregnancy who do not want 
to get pregnant. Women in earlier studies reported several 
reasons for this inconsistent or non-use of contraceptives. 
These include fear of negative side effects, lack of money to 
buy contraceptives, lack of insight into the most appropriate 
method and using a contraceptive method that conflicts with 
personal or cultural values.9,11 Contraceptive decisions based 
on inadequate or incomplete information can lead to incon-
sistent or non-use of contraceptives, indicating the impor-
tance of sufficient knowledge regarding the different 
contraceptive methods.11 Decision making that is based on 
inadequate or incomplete information or dissatisfaction with 
contraceptive methods can have negative consequences such 
as unintended pregnancies.2,4,12

Contraceptive DAs have the potential to reduce insuffi-
cient adequate and complete information regarding contra-
ceptive methods. Various contraceptive DAs have been 
investigated and several beneficial effects were demon-
strated. Besides a lower decisional conflict, significant 
increase in knowledge regarding contraception and improved 
realistic expectations,2,4,13 research in the United States 
showed that women who used a contraceptive DA were sig-
nificantly more likely to choose an effective method.14 
Furthermore, contraceptive DAs have been shown to be 
accepted by users,13 to increase client involvement in deci-
sion making and to enhance interactional processes between 
client and healthcare provider.15,16

To increase the usefulness and effectiveness of DAs, it is 
important to include end-users in the process of developing 
and testing prototypes of a DA.5,17–19 This also applies to con-
traceptive DAs, to ensure that tools address the needs of the 
target audience.2,5 A review on decision support tools for con-
traceptive decisions showed that many tools are unstudied 
and do not include end-users in the development.5 Therefore, 
the aim of this study is to develop an online contraceptive DA 
with end-user involvement. We subsequently describe a needs 
assessment and field test and outline the influence of using a 
DA on decision making from the perspective of these 
end-users.

Methodology

We conducted a qualitative, exploratory study to develop a 
contraceptive DA.

Study setting and research team

The DA was developed within a General Practitioners’ 
(GP) office in Amsterdam, the Netherlands. The research 
team consisted of three female researchers (T.H., J.M.M., 
C.M.V.D.H.), one male researcher (T.P.G.), one associate 
professor (F.J.M.) and one male GP (P.V.). This team 
complemented each other in terms of theoretical and 
practical research knowledge, and medical knowledge 
and skills. In addition, a number of other GPs served as 
an advisory committee in the development of the DA 
prototype.

Developmental stages and participant selection

Figure 1 shows how the DA was developed through several 
stages. These stages were based on the International Patient 
Decision Aids Standards (IPDAS) quality criteria of sys-
tematic development of DAs.3,17 We thereby followed six 
developmental stages: set aim and audience, collecting 
existing information on development and content, explore 
preferences regarding content and structure of a contracep-
tive DA: needs assessment, development of a DA, field 
testing and revision and release of the DA.

Figure 1. Development process of the online contraceptive decision aid, based on IPDAS quality criteria of systematic development of 
DAs.3,17



Hooiveld et al. 3

Due to the exploratory nature of the study, we chose a 
select study population of female university students. One 
reason for this was that these female students were expected 
to visit and use an online contraceptive DA more often than 
other women because they are more likely to search for 
health information on the web.20 Female university students 
were recruited to participate in the needs assessment (stage 
3) and the field test (stage 5). Different participants were 
selected for each stage. Participants were approached via 
email and social media. Through purposive and snowball 
sampling, we included female students who varied in age, 
educational institution and study field. No exclusion criteria 
were applied. Beforehand, the sample size was limited to 
7–10 participants per developmental stage. This sample size 
was considered to be sufficient for our present goal, since 
our study is practical, the scope of the study is not too broad, 
the aim to develop a tool was obvious and clear and we were 
able to get high-quality data from a relatively homogeneous 
population of highly educated participants.21,22

1: Set aim and audience

In the first stage, the aim and target audience of the DA were 
set. The aim is to support informed choice and shared deci-
sion making between women and healthcare providers in 
choosing between various contraceptives in the Netherlands. 
The target audiences were Dutch women, seeking support in 
choosing their first method of contraception or wanting to 
change their contraceptive method.

2: Collect information on DA development and content

In the second stage, information was collected on the devel-
opment process of (contraceptive) DAs by reviewing rele-
vant documents, guidelines and articles, as well as consulting 
GPs of the advisory committee.3,17,23–26 One of these docu-
ments was the IPDAS quality criteria framework: a uniform 
checklist of quality criteria for DAs.27 We obtained more 
insight into how DAs can be structured to clarify and eluci-
date individual values and provide evidence-based informa-
tion.28 In addition, information was collected through 
literature search regarding contraceptive methods and their 
features, relevant contraceptive attributes and factors that 
affect contraceptive choice.5,15,26,29–33 Moreover, we reviewed 
existing Dutch online contraceptive DAs to gain insight into 
their structure, layout and content.

3: Explore preferences regarding content and structure: 
needs assessment

In the third stage, we conducted a needs assessment to explore 
decision support needs of female students concerning the pre-
ferred content and structure of the DA. Female participants 
were interviewed between March and May 2014 by one of the 
coauthors (J.M.M.). The interview guide covered two main 

themes: contraceptive decisions and DAs.2,5,13,15,17 The 80–
120 min semi-structured interviews started with questions 
about contraceptive use, factors and contraceptive attributes 
that (could) influence contraceptive decisions and the role of 
the GP and DAs in the decision making process. Participants 
were consequently asked to ‘think aloud’ and provide feedback 
(cognitive interview) while using five existing online Dutch 
contraceptive DAs.34 This stimulated thinking about needs for 
a new DA and provided the researchers insight into which ele-
ments of existing DAs (not) to include. The interview guide 
was piloted with female students, other than the participants. 
Interviews were performed at the homes of participants, at the 
work place or in one of the educational institutions.

4: Development of a DA prototype

We developed a Dutch online contraceptive DA prototype 
between February and April 2016. The content and structure 
of the online DA were based on the results of the literature 
search (stage 2) and the needs assessment (stage 3). 
Information presented in the DA was based on the contracep-
tive standard provided by the Dutch College of General 
Practitioners,29 and a governmental Dutch website for health-
care providers with information on medicine.30 In addition, 
experiences of GPs in the advisory committee regarding con-
traceptive consultations were taken into consideration, and 
they provided feedback on information in the DA. A website 
was chosen as medium for a DA because of common use of 
the Internet to gather information, accessibility and ease of 
updating the tool.2 The online DA was built by a web agency. 
The developed DA prototype was presented to participants 
during the field test.

5: Field test

The fifth stage consisted of a field test of the DA prototype 
among female students in April and May 2016. These women 
participated in an interview with one of the co-authors (T.H.).

The interview guide was based on a developed frame-
work that combines two existing models concerning the 
development of a tool (see Figure 2): The IPDAS quality 
criteria framework and the integrative model.27,35 The devel-
oped framework combining these two models shows that 
satisfaction regarding the tool is determined by comparing 
expectations and perceptions for the subsets content, devel-
opment process and effectiveness. According to the devel-
oped framework, a user will be satisfied with a tool when 
expectations (prior to use) for the subsets (content, develop-
ment process and effectiveness) are met by perceptions (after 
use). The interview guide was piloted with female students, 
other than the participants. Interviews were performed at the 
homes of participants, at the work place or in one of the edu-
cational institutions.

The 80–120 min semi-structured interviews consisted of 
three parts. First, information was gathered regarding 
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women’s contraceptive information needs and expectations 
towards the DA regarding the content, development process 
and effectiveness. Second, while participants used the devel-
oped DA prototype, we used the ‘think aloud’ technique 
(cognitive interview) to investigate how the DA prototype 
was experienced and how it could be improved.34 Third, 
questions were formulated about the experience with the 
tool, including in what way the DA complied with prior 
expectations regarding the content, development process and 
effectiveness and to identify the influence of the use of the 
DA on decision making.

6: Revision and release

In the sixth stage, we revised the DA based on the feedback 
that was provided in the field test (stage 5) and released the 
DA in its final format: www.keuzehulpanticonceptie.nl.

Data processing

All interviews were audio recorded and transcribed verbatim. 
Transcripts were processed with a thematic analysis.36 The 
analysis included a mix of deductive and inductive coding: 
codes were based on literature and the interview guides, and 
codes were derived from the data itself. For both needs assess-
ment and field test, two researchers independently read and 
coded the first two transcripts and they discussed coding until 

consensus was reached on a coding frame. The coding frame 
was supplemented and finalized during coding of remaining 
transcripts by one coauthor (J.M.M. during needs assessment, 
T.H. during field test). Data saturation was discussed after, 
respectively, eight (needs assessment) and nine interviews 
(field test). Because most participants’ comments overlapped 
with collected data the researchers decided to stop 
recruitment.

Ethical considerations

Female participants could partake in the study on a volun-
tary and anonymous basis. The study process was non-
invasive and it consisted of only one interview (no 
intervention), implying that medical integrity was not 
harmed. Only participants and researchers were present 
during the interviews. Therefore, it was not required to 
apply for approval from the Ethics Committee according 
to privacy legislation of the country where the study took 
place.37,38 Nevertheless, medical ethical guidelines were 
followed: participants were informed extensively about 
the study and were asked to give their informed consent 
before starting the procedure. The study was completely 
voluntary and participants could stop at any time. To fur-
ther safeguard anonymity, sound recordings were deleted 
after transcription. Transcripts will be kept for 15 years 
and will then be destroyed.

Figure 2. Conceptual framework. This framework is developed by combining the IPDAS quality criteria framework of Elwyn  
et al.27 (indicated with striped boxes), and the integrative model of De Ruyter et al.35 (indicated with continuous arrows and boxes). 
The integrative model implies that satisfaction regarding a tool is determined by met or unmet prior expectations, with respect to 
perceptions regarding the tool after use.35 The IPDAS quality criteria framework with the format of a checklist shows which quality 
criteria need to be met by a DA. According to this model, these quality criteria are divided into three subsets: content, development 
process and effectiveness.27

www.keuzehulpanticonceptie.nl
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Results

Participants

In total, 17 Dutch female students participated in this study: 
Eight participants were interviewed during the needs assess-
ment (stage 3) and nine participants were interviewed during 
the field test (stage 5). All participants were enrolled at a 
University (U) or a University of Applied Sciences (UAS) in 
Amsterdam, the Netherlands. The participants’ age varied 
between 19 and 26 years. All but one of the participants used 
a contraceptive method at the time of the interview. Most 
participants were using the contraceptive pill or hormone 
coil. Table 1 describes the participants’ characteristics.

Needs assessment: preferred content and 
structure of a DA

During the needs assessment, it became clear that none of the 
five existing contraceptive DAs completely complied with 
the participants’ needs. The needs assessment led to the iden-
tification of several aspects that needed to be taken into 
account during the development of the online contraceptive 
DA. These aspects are addressed under the themes content 
and structure.

Regarding the content of a DA, several contraceptive 
attributes were considered as important during contraceptive 
decision making and should therefore be included in a DA. 
These attributes included the reliability of contraceptive 
methods, ease of use (e.g. how often and how to use it) and 

side effects (e.g. influence on menstrual periods, acne, 
migraine, menstrual pain and libido). In addition, the work-
ing mechanism, amount of hormones, costs and impact on 
fertility and sexually transmitted diseases (STDs) were  con-
sidered by women in their contraceptive decision making.

Two important structural aspects to consider in develop-
ing a DA were addressed. First, most participants preferred 
a contraceptive advice resulting from a DA that consists of 
suggestions for multiple methods instead of one, and trans-
parency on why these methods fit you:

Not just: ‘this is the best’, but that the DA provides you some 
options. What I like myself […] is that you get all the options 
and then see which one is the best for you, and that you can see 
why. (respondent 6 needs assessment)

Second, information in the contraceptive DA should be 
extensive, in depth, reliable and easily accessible in the DA, 
which appeared to be more important than simplicity of the 
DA:

I think any way more complicated than the first few DAs. […] 
they were too simple. Those DAs did not address all factors that 
are important to me. (respondent 1 needs assessment)

Development of online contraceptive DA

The participants’ preferences that resulted from the needs 
assessment regarding the DA’s content (the contraceptive 
attributes that were considered important for contraceptive 
decision making) and structure (e.g. suggestions for multiple 
methods, transparency and the presentation of extensive and 
in-depth information) were included in the development of 
the first online contraceptive DA prototype. The DA proto-
type is presented as a website with different webpages:

1. Informative webpages (text and tables). The informa-
tive webpages give a detailed description of the con-
traceptive methods, its attributes and additional 
information. Comprehensiveness was aimed for, in 
order to provide information that is in depth and 
extensive. Two overview tables, regarding artificial 
and natural contraceptive methods, present basic 
information on each contraceptive method, including 
reliability, side effects and advantages. The tables 
facilitate easy comparison of the different contracep-
tive methods. The webpages contain general and 
additional textual information on, for example, the 
working mechanism of contraceptive methods, how 
to use contraception, contra-indications, STDs and 
doctor–patient confidentiality.

2. A questionnaire that guides the user to one or more pos-
sible contraceptive methods. An online questionnaire 
was included in the DA prototype, leading to a contra-
ceptive recommendation. This questionnaire includes 
questions regarding contra-indications, main reason for 

Table 1. Participant characteristics. Age, educational level and 
current contraceptive method are shown for the participants of 
the needs assessment and of the field tests.

Participant Age Educational level Contraceptive method

Participants during needs assessment
1 23 U Contraceptive ring
2 24 U Hormone coil
3 25 U Hormone coil
4 21 U Contraceptive pill
5 23 U Hormone coil
6 21 UAS Contraceptive pill
7 23 UAS Contraceptive injection
8 23 U Contraceptive implant
Participants during field tests
9 20 U Contraceptive pill
10 20 UAS Hormone coil
11 19 UAS Contraceptive pill
12 20 UAS Contraceptive pill
13 21 U –
14 25 U Hormone coil
15 22 UAS Hormone coil
16 26 U Contraceptive pill
17 19 UAS Contraceptive pill

U: University; UAS: University of Applied Sciences.
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contraceptive use, menstruation complaints and plan-
ning the menstruation cycle. Each question excludes 
certain contraceptive methods that do not fit the answer, 
leading to a recommendation for one or more contra-
ceptive method(s). This contraceptive recommendation 
is accompanied by an explanation on how the contra-
ceptive method(s) suit the user’s answers of the ques-
tionnaire. In addition, important features of the 
recommended contraceptive method(s) are summarized 
to clarify the results of the questionnaire. We chose for 
a comprehensive description of the contraceptive rec-
ommendation in order to comply with the students’ 
need for extensive and clarifying information.

3. Contraceptive profiles of women. To further support 
decision making, various personas, or contraceptive 
profiles, were illustrated on a webpage. These perso-
nas illustrate various types of people with different 
contraceptive needs. DA users may identify them-
selves with one or more persona(s), for example, 
‘The mysterious woman: Nobody may know’, ‘The 
suffering woman: I want to get rid of my complaints!’ 
and ‘The ambitious woman: My study and career are 
most important to me’. Each persona provides a com-
prehensive view of which contraceptive attributes 
and methods can be considered when meeting these 
specific contraceptive needs.

Field testing of the DA

Overall, participants were positive about the first DA proto-
type; they appreciated the informative, comprehensive and 
clear style and expected the DA to contribute positively to 
contraceptive decision making. The field test resulted in posi-
tive and negative comments in the three predefined subsets of 
quality criteria: content, development process and effective-
ness. We made minor adaptations to the DA based on the feed-
back, without changing its overall presentation and structure: 
the revised DA still consisted of the informative webpages, the 
questionnaire and personas as described above.

Mostly, it was stated that experiences with the content of 
the DA complied with or exceeded expectations:

I just didn’t expect that there would be so much information. 
(respondent 7 field test)

However, some participants mentioned that the DA proto-
type lacked certain information. For example, what to do in 
case I forgot to take a contraceptive pill, what to do when I 
start contraception for the first time, pictures of the contra-
ceptive methods and information regarding placement of 
contraceptive objects. We revised the DA based on these 
comments. The comments were addressed as follows: an 
informative webpage was added with regard to ‘what to do 
in case I forget to take a contraceptive pill’; a contraceptive 
persona was added, named ‘the inexperienced woman: I 

have never used contraception’ and an informative webpage 
was added to the DA describing what the contraceptive 
methods look like and how contraceptive objects are placed.

Most participants lacked expectations regarding the 
development process, which concerns the parties involved in 
the development and their possible financial interests, as 
well as the language used in the tool. The DA was experi-
enced as professional because it reported the sources used 
and parties involved. Negative comments regarding the lan-
guage used in the DA included that several titles of web-
pages did not represent the content clearly. These titles were 
reformulated during revision.

In terms of effectiveness, which concerns informed and 
value-based decision making, we found that the perceptions of 
the participants were in accordance with their expectations. 
Participants not only mentioned that the DA would be a good 
addition to the contraceptive consultation with the GP, but also 
explicitly indicated that it could not replace the consultation:

Yes, it really helps. It improves brainstorming with your GP. 
You receive less new information, you are able to search for 
more information and you can use it to verify the information 
together. (respondent 5 field test)

The GP had a decisive role by either supporting the delib-
eration or by checking and confirming the woman’s decision. 
The latter includes checking if the combination with other 
medication is not harmful. Participants mentioned that using 
the DA could influence decision making and the preparation 
for the contraceptive consultation with the GP in multiple 
ways. First, the DA contributes to an increase of knowledge 
and information regarding available contraceptive methods:

I have more information on everything, I read new things that I 
never heard of anyway. (respondent 4 field test)

Second, the DA enabled participants to open up to other 
options than the most familiar or known methods. The DA 
provided insight into other available methods and their 
attributes and made users consider and discuss these for-
merly unknown or less known options:

It [DA] shows what else is there, indeed. And I do not think that 
if I would have gone to the GP, that she would also have told me 
all this. (respondent 4 field test)

Third, the DA increased participants’ awareness about 
specific aspects of a contraceptive method that are important 
to them:

Well, it makes you more aware … I now have read more of which 
I think, wow I didn’t know that at all, that this could also happen 
or that this is a side effect as well. (respondent 6 field test)

The key elements of the DA that positively contribute to 
decision making varied between participants. Participants 
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mentioned different sections of the DA that they appreciated 
most. Some valued the directive and specific, step-by-step, 
information during and at the end of the questionnaire, while 
others valued the neutral informative texts and overview 
tables because of their completeness, or valued the contra-
ceptive profiles because this stimulated considering personal 
values. Multiple participants liked the possibility to choose 
between these different sections:

There is the information that does not direct you, and then the 
questionnaire that leads you in a certain direction. So, you can 
choose to take the directive way, or not, whatever you find 
pleasant. (respondent 6 field test)

Discussion

The aim of this study was to develop an online contraceptive 
DA with end-user involvement. We reported on a needs 
assessment and field test and described the influence of using 
a DA on decision making from the perspective of end-users. 
We found that an online contraceptive DA can positively 
contribute to the decision making process. Involving end-
users in several phases of development seems valuable to 
adapt a DA to the users’ needs and to identify how a DA 
influences decision making.

Consistent with other studies, the qualitative field test 
showed that the online contraceptive DA was able to posi-
tively contribute to informed decision making and consulta-
tion preparation by enlarging knowledge regarding 
contraception (i.e. the various methods and their fea-
tures),4,16,39 increasing awareness of important attributes and 
opening up to other options.16,40 Developing tools that 
enhance the ability to make well informed and individual 
contraceptive choices is important, given that contraceptive 
decision making is a difficult process and contraceptive deci-
sions seem highly influenced by limited knowledge and 
social surroundings.41 The results emphasize that the DA is 
an addition to the contraceptive consultation and thus is not 
meant to replace it.12,16,42 An explanation for its positive con-
tribution to the contraceptive consultation may be given by 
Donnelly et al.,31 who pointed out that priorities for contra-
ceptive decision making are different (at least partly) for 
patients and providers.

The importance of end-user involvement in the develop-
ment of a DA was stressed in multiple other studies, though 
not all studies mention why and how.5,17–19,32 We found two 
reasons why this involvement is important. First, end-user 
involvement can enable adjustments to a DA according to 
the preferences and needs of women. End-user involvement 
therefore ‘may lead to more user-centered design and imple-
mentation’.5 Dehlendorf et al.32 argue that their systematic, 
iterative approach using cognitive interviews enhanced the 
fit of their contraceptive decision support tool. Hence, 
involving end-users in the development of a DA leads to a 
better adaptability of the tool towards end-users’ demands 

regarding the content, design and structure. The ‘think aloud’ 
technique was found useful in this process because it pro-
vided the opportunity to identify gaps that may have been 
undetected otherwise. Examples are how the information 
was presented, its comprehensiveness and the DA’s layout. 
In addition, showing an existing tool that is already specifi-
cally adapted to the target audience may have supported fur-
ther consideration.18 During the field test, we noticed that 
participants could mention specific points for improvement 
regarding the DA because different preferences and needs 
were included in the DA prototype as a result of the needs 
assessment. The inclusion of end-users both before and after 
development of the DA thereby seemed to enable a more 
critical view towards the DA’s details. Second, end-user 
involvement gave insight into the influence of the use of the 
DA on decision making and the expected influence on the 
consultation with the GP.

Strengths and limitations

This study has several limitations. First, due to the explora-
tory nature of this study, we chose to study a relatively 
homogeneous study population of Dutch female students. 
All participants were university (of applied sciences) stu-
dents, who generally have a higher education, socioeco-
nomic status (SES) and health-literacy level. In addition, 
most participants were non-religious western women. This 
may have caused a limited inclusion of specific information 
for different cultural and ethnic backgrounds and religions in 
the DA. However, the study population of Dutch western 
female students was expected to use the Internet more fre-
quently as a source for health information than other women, 
and they were thus more likely to visit and use the developed 
DA.20 Nevertheless, future research should take into account 
the perspectives of a broader range of women regarding edu-
cational, cultural, religious and ethnic backgrounds, to adapt 
a DA to the needs of these various groups. This is important 
because previous research showed differences in attributes 
perceived important in the contraceptive decision for these 
various groups.33 In addition, Dutch research studied women 
who have experienced two or more abortions and found that 
a significant majority consists of non-western women.11 
Furthermore, cultural belief systems appear to influence per-
ceptions towards contraception and corresponding behav-
iour.11 A second limitation is that several participants were 
satisfied with their current method and not actively looking 
for another contraceptive method, which may have had an 
impact on the results concerning the expected influence of 
the DA.42 Finally, this study provided insight into the influ-
ence of the use of a DA on decision making according to 
end-users, and with that, on the contraceptive consultation 
with the GP. However, the actual outcome of using the DA 
for the consultation was not tested, neither was the influence 
on the eventual contraceptive decision. Future research 
should take notice on these aspects.
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The strength of the study was that the framework that we 
have used consisted of two models: the IPDAS quality crite-
ria framework and the integrative model.27,35 We incorpo-
rated the integrative model, involving expectations and 
perceptions regarding the DA, to enhance an open view of 
participants towards the DA compared to solely examining 
the IPDAS criteria. The IPDAS framework is presented as a 
uniform quality checklist for all patient DAs. However, the 
contraceptive choice is affected by different factors such as 
personal, socio-economical and geographical factors,5,16,42 
and quality criteria for DAs that vary in topic are incompat-
ible due to the differences in contexts and objectives.43 
Hence, one uniform checklist for all DAs would unlikely 
comprehend a high quality for every DA. The results of our 
study confirmed the variances of the perceived quality of the 
DA among participants, implying the importance of taking 
more steps than only including the IPDAS framework to 
determine quality.

Conclusion

Involving end-users in developing a DA can contribute to 
valuable adaptations to the needs of its users, resulting in a 
more useful and user-friendly DA for contraceptive decision 
making than previously existed. In addition, it can help to 
identify how using a DA can influence decision making. The 
developed online contraceptive DA in this study was found 
to positively contribute to informed decision making and 
consultation preparation. The use of this DA enables women 
to make a decision that suits their preferences best by increas-
ing knowledge, increasing awareness and opening up to 
other options than the known methods.

Implications for health practice

Using this DA will facilitate informed and shared decision 
making. DA users experience increased knowledge and aware-
ness, and open up to other options than the familiar  
methods.4,16,32,39,40 Especially in the case of contraceptive 
decision making, informed and shared decision making is 
important due to the preference sensitiveness of a contracep-
tive decision.1,6 Stimulating the use of DAs within general 
practices can further optimize contraceptive care and improve 
communication between patient and provider. General prac-
tices may therefore include the use of a DA prior to contracep-
tive consultations to optimize customized choices following 
well informed decisions, which may lead to a higher satisfac-
tion with the final choice, and better use of contraceptives.
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