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Abstract

Background: Self-tests are available to consumers for more than 25 conditions, ranging from infectious diseases to
cardiovascular risk factors. Self-tests are defined as in-vitro tests on body materials such as blood, urine, faeces, or
saliva that are initiated by consumers to diagnose a particular disorder or risk factor without involving a medical
professional. In 2006, 16% of a sample of Dutch Internet users had ever used at least one self-test and 17%
intended to use a self-test in the future. The objectives of this study are to determine (1) the frequency of self-test
use, (2) the consumers’ reasons for using or not using a self-test, (3) the information that is used by self-testers in
the different self-test stages and the consumers’ interpretation of the quality of this information, (4) the consumers’
response to self-test results in terms of their confidence in the result, reassurance by the test result, and follow-up
behaviour, (5) the information consumers report to need in the decision making process of using or not using a
self-test, and in further management on the basis of the self-test result, and (6) the quality of the currently
available consumer information on a selected set of self-tests.

Methods: Mixed methods study with (1) a cross-sectional study consisting of a two-phase Internet-questionnaire,
(2) semi-structured interviews with self-testers and consumers who intend to use a self-test, and (3) the assessment
of the quality of consumer information of self-tests. The Health Belief Model and the Theory of Planned Behaviour
will serve as the theoretical basis for the questionnaires and the interview topic guides.

Conclusions: The self-testing area is still in a state of flux and therefore it is expected that self-test use will
increase in the future. To the best of our knowledge, this is the first study which combines quantitative and
qualitative research to identify consumers’ information needs and use concerning self-testing, and the consumers’
actual follow-up behaviour based on the self-test result, and simultaneously investigates the quality of the currently
available consumer information. The results of this study will be used as an input in developing consumer
information on self-testing.

Background
A range of self-tests has become available to consumers
in the Netherlands and elsewhere [1]. Self-tests are cur-
rently available for more than 25 conditions, ranging
from infectious diseases to cardiovascular risk factors.
Self-tests are not rarely used; 16% of a sample of Dutch

Internet users indicated they had ever used at least one
self-test in 2006, whereas 17% of those who had never
used a self-test indicated they would probably or defi-
nitely use one in the future. The five most frequently
used self-tests were tests for diabetes, cholesterol, aller-
gies, urinary tract infection, and HIV [1].
We defined self-tests as in-vitro tests on body materi-

als such as blood, urine, faeces, or saliva that are
initiated by consumers to diagnose a particular disorder
or risk factor. In other words, by using a self-test,
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consumers completely avoid the traditional health care
systems. Pregnancy tests, home blood-pressure meters,
and monitoring tests, e.g. serum glucose for patients
with diabetes mellitus to follow-up on their disease and
therapy, are examples of tests that are excluded by this
definition. Self-tests can be subdivided into four distinct
types that are directly accessible to consumers without
the need for a preceding consultation with a doctor [1].
The first type of self-test concern self-tests for home use
or the over-the-counter tests, in which the consumer is
responsible for the execution and interpretation of the
test as well as their follow-up behaviour. The second
type of self-test comprises self-tests that are offered by
an organization which carries out the test in public
areas such as local supermarkets and the results are pre-
sented immediately. These tests are the so-called street-
corner tests like the national cholesterol test offered by
the Dutch Heart Association [2]. The third and fourth
self-test categories include tests in which a consumer
attends a laboratory facility to have body material taken
(direct-access laboratory test) or sends body material to
a laboratory where the test is executed (home-collect
test), after which the result is sent to them by mail or
via the Internet.
Four separate phases can be distinguished within the

self-test procedure, namely (1) the decision process pre-
ceding the performance of a self-test, (2) the actual
execution of the self-test (only applicable to over-the-
counter tests), (3) the interpretation of the test-result,
and (4) the consumers’ follow-up behaviour based on
the test-result.
In line with the current views on patient autonomy

and self-management, self-diagnosis and self-testing can
be used as a tool to take responsibility for one’s own
health [3,4]. However, the value of self-tests is heavily
debated in the scientific literature. Proponents argue
that self-testing increases testing rates, resulting in more
timely diagnosis and treatment; self-testing is convenient
and provides anonymity, and it promotes patient
empowerment [5-8]. Opponents hold that at-risk popu-
lations do not use self-tests, self-tests entail relatively
high costs, and testing without consulting a physician
may result in adverse medical or psychological outcomes
[5-7]. In view of this debate, effective consumer educa-
tion seems essential in this new area, as self-tests are
likely to become even more easily available and more
widely used [1,3]. To the best of our knowledge, how-
ever, this is the first study to combine quantitative and
qualitative research to identify consumers’ information
needs and use related to self-testing, and the consumers’
actual follow-up behaviour based on the self-test result,
and at the same time investigates the quality of the cur-
rently available consumer information. This study aims
to identify potential problems and benefits with self-test

use and to explore the impact of self-testing for health-
care use. Furthermore, the results will be used as an
input for a follow-up study which is aimed at the devel-
opment of consumer information, including a decision
aid, for self-testing. By developing new consumer infor-
mation for self-testing, we aim to provide consumers
with a basis for a deliberate and informed choice.

Theoretical framework
The Health Belief Model (HBM) [9] as well as the
Theory of Planned Behaviour (TPB) [10] will be used
as the theoretical framework in constructing the ques-
tionnaires (Study 1) and the interview topic guides
(Study 2). The HBM was originally designed to explain
health behaviours, such as screening, which may be
comparable to self-testing. Nowadays the model has
been used to explain and predict a wide variety of
health-related behaviours (e.g. diabetes self-care, alco-
hol consumption, and smoking) [9,11,12]. The HBM is
based on psychological expectancy-value models which
state that human behaviour is the result of the valence
that an individual relates to a specific goal and on the
individual’s assessment that a certain action will
accomplish that goal. The HBM hypothesizes that
health-related behaviour is the result of the individual’s
appraisal of the susceptibility to and the severity of a
certain condition or illness and the individual’s belief
that a specific health action would result in a decrease
of the susceptibility to or the severity of that condition.
However, the health-related behaviour will only be per-
formed if perceived barriers to that behaviour are com-
pensated by the perceived benefits of performing it.
Additionally, action is more likely to be initiated if
cues (e.g. bodily or environmental events) are available
and if the person has a high level of self-efficacy; e.g. if
the person is confident that he or she is able to per-
form that action [9,11,13].
Although the HBM and the TPB partially overlap, the

TPB adds some important concepts to the HBM.
According to the TPB [10], intention is the most proxi-
mal determinant of behaviour. Intention, in turn, is
determined by three constructs which are conceptually
independent: attitude, subjective norms, and perceived
behavioural control. Attitude is based on an evaluation
of the individual’s positive and negative beliefs about
consequences of that behaviour [10]. Subjective norms
represent the idea that important others approve or dis-
approve of the person performing that behaviour. Per-
ceived behavioural control is approximately similar to
the self-efficacy concept of the HBM which comprises
the individual’s belief that (s)he is able to successfully
perform the behaviour [9,12]. According to the TPB,
perceived behavioural control influences behaviour both
directly and indirectly, through intention [14]. The
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HBM as well as the TPB have shown to successfully
explain several health-related behaviours [9,11,12,15-17].

Study aim and research questions
The present study aims to validate the 2006 findings on
frequency in self-test use, to describe information needs
and information use of self-testers and non-testers, as
well as the self-testers’ further management on the basis
of the test result. Furthermore, the quality of the exist-
ing consumer information for the most frequently used
self-tests will be described.
This study will investigate the following research

questions:
1. What is the frequency of self-test use?
2. What are the consumers’ reasons for using or not

using a self-test?
3. What information do self-testers use in the different

self-test stages and what is the consumers’ interpretation
of the quality of this information?
4. What is the consumers’ response to self-test results

in terms of their confidence in the result, reassurance by
the test result, and follow-up behaviour?
5. What information do consumers need in the deci-

sion making process of using a self-test or not using a
self-test, and in further management on the basis of the
self-test result?
6. What is the quality of the currently available consu-

mer information on a selected set of self-tests?

Methods
Study design
Mixed methods study with (1) a cross-sectional study
consisting of a two-phase Internet-questionnaire, (2)
semi-structured interviews with self-testers and consu-
mers who intend to perform a self-test, and (3) the
assessment of the quality of consumer information
accompanying self-tests.

Ethical approval
The Medical Ethical Committee of Maastricht Univer-
sity indicated that no ethical approval was needed for
this study.

Study 1: Cross-sectional study
Aim
The aim of this cross-sectional study is to answer
research questions (1) what is the frequency of self-test
use?, (2) what are the consumers’ reasons for using or
not using a self-test?, (3) what information do self-tes-
ters use in the different self-test stages and what is the
consumers’ interpretation of the quality of this informa-
tion?, and (4) what is the consumers’ response to self-
test results in terms of their confidence in the result,
reassurance by the test result, and follow-up behaviour?

Selection criteria
Individuals aged 12 years or older who have an e-mail
address will be randomly selected from the Flycatcher
Internet-panel.
Methods of data collection
The survey will be conducted by Flycatcher, a Dutch
ISO-certified institute for online research (ISO 26361
and ISO 20252), which will handle the recruitment of
participants and the distribution of the questionnaires.
Individuals aged 12 years or older who have an e-mail
address can apply for the Flycatcher Internet-panel by
registering at the Flycatcher website http://www.fly-
catcher.eu. New panellists are recruited through various
channels: e.g. ‘send-to-a-friend’ actions by existing panel
members, newsletters, directories of third parties (after
permission), other private panels (after permission), and
word-of-mouth advertising. Panellists are invited by e-
mail to participate in a survey. This e-mail contains a
short description of the study and an expiration date for
filling out the survey. Panellists receive a gift voucher
when they have completed a certain number of
questionnaires.
In this survey, two consecutive questionnaires will be

used. The first questionnaire will be based on the ques-
tionnaire that was used in the 2006 study to identify the
use of self-tests [1]. This questionnaire will be sent to
approximately 6,500 panellists and will determine the
prevalence of and intention to use self-tests, types of
self-tests used, and a number of demographic and life-
style characteristics of participants (e.g. gender, age,
level of education, perceived health status). The second
questionnaire will be based on results of the 2006 study
[1,18], and on consensus among the research team. This
questionnaire will be sent to a selection of self-testers
and will determine the information needs and informa-
tion use, the consumers’ interpretation of the quality of
this information, the consumers’ confidence in and their
reassurance by the test-result, and their follow-up beha-
viour. Both questionnaires will be piloted in a small
sample of the target population before being distributed
on the Internet. The questionnaire will start with a
short introduction of the purpose of the study and will
provide a definition of self-testing with examples of
what is considered a self-test and what is not. Finally,
consent for recontacting respondents for further partici-
pation in the study will be asked. After one week, one
reminder will be sent to non-responders. Both question-
naires are available as additional files 1 and 2.
Justification of sample size
Results of the 2006 study indicated that 16% of respon-
dents had used a self-test. Based on Flycatcher’s pre-
vious experiences we expect a response rate of 60%. The
survey will be sent to 6500 respondents, which will
result in a response of 3900 respondents and will
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include approximately 700 self-testers and 3200 non-
testers.
Methods of data analysis
Analysis will be performed by using SPSS 16.0. Basic
descriptive statistics will be used to describe the respon-
dents’ socio-demographic and lifestyle characteristics,
the frequency of self-test use, their information use and
information needs during the different self-test phases,
the degree of consumer confidence in and reassurance
by the test-result, and their follow-up behaviour.

Study 2: Semi-structured interviews
Aim
The purpose of the semi-structured interviews will be to
gain more in-depth understanding of consumers’ consid-
erations about self-testing. More specifically, we aim to
answer research questions (2) what are the consumers’
reasons for using or not using a self-test?, (3) what
information do self-testers use in the different self-test
stages and what is the consumers’ interpretation of the
quality of this information?, (4) what is the consumers’
response to self-test results in terms of their confidence
in the result, reassurance by the test result, and follow-
up behaviour?, and (5) what information do consumers
need in the decision making process of using a self-test
or not using a self-test, and in further management on
the basis of the self-test result?
Selection criteria
Individuals who indicate in the Internet survey that they
are willing to be recontacted for participating in a face-
to-face interview, will be approached. From this selec-
tion, individuals will be contacted if they performed a
top-five most frequently used self-test within the last
two years or intend to perform such a test, and live
within a two-hour drive radius. We will purposively
sample consumers with regard to gender, age, and level
of education.
Methods of data collection
Semi-structured interviews will be held in order to
explore the considerations of self-testers and consu-
mers who intend to perform a self-test about using or
potentially using a self-test. Respondents will be
approached by e-mail that provides a short introduc-
tion of the research team and the research project, a
description of the purpose of the interview, the dura-
tion of the interview and the incentive that participants
will receive (€25 for a 1-hour interview). Furthermore,
individuals will be asked to provide their name and
phone number by e-mail if they are willing to partici-
pate in an interview. The researchers will contact them
by phone to schedule an appointment for the inter-
view. A semi-structured topic guide will be used for
the interviews in which the reasons to use a self-test,
the user-friendliness of the test, the interpretation and

perceived reliability of the test result, the information
needs and use, and follow-up actions based on the test
result will be addressed. Interviews will be held at the
homes of the participants. At least 8 participants per
test will be interviewed and in case data-saturation is
not met, additional participants will be invited for an
interview. All interviews concerning a particular test
will be held by one researcher (JG, MI, or a medical
student) and will be audio-taped. The semi-structured
topic guides for testers and consumers who intent to
perform a self-test are available as additional files 3
and 4.
Justification of sample size
Assuming that 50% of respondents who have used a
self-test and 25% of respondents who intend to use a
self-test respond to the invitation to take part in an
interview, we will need to approach 100 self-testers in
total (20 persons per test divided over 5 tests) and 60
respondents who intend to use a self-test to take part in
the interviews (30 persons per test divided over 2 tests).
Methods of data analysis
The audio taped interviews will be transcribed verbatim
and imported as text documents into the qualitative
analysis program, NVivo 2.0, that will be used to code
and analyze the data. Analysis will be performed by
using qualitative content analysis with a directed
approach. Directed content analysis is aimed at validat-
ing or conceptually extending a theoretical framework.
Existing theory serves as a basis for an initial coding
scheme. Each code is accompanied by a specific defini-
tion which is derived from the theory [19,20]. Our cod-
ing scheme will reflect the concepts of the HBM [9,12]
and the TPB [10]. The initial coding scheme will be
developed by two researchers (JG and MI) and will
cover the topics of the interview route (e.g. self-testing
in general, reasons for testing, performing the self-test,
information, and follow-up behaviour) and prompts (e.g.
barriers, benefits, self-efficacy). Furthermore, free codes
will be formulated to label additional topics that emerge
during data-analysis.
Two researchers (JG and MI) will independently code

all interviews. Meetings will be held in order to check
the coding on exhaustiveness and appropriateness.
Furthermore, it will be verified whether all theoretical
concepts are identified and correctly categorized. Dis-
agreements will be solved by comparing the text frag-
ments and the conceptual definitions of the codes until
consensus is reached. If consensus is not reached, a
third independent rater will be appointed in order to
achieve consensus (GR). Finally, all free codes will be
integrated in the original coding scheme that is concep-
tually similar to the HBM [9,12] and TPB [10]. If these
free codes appear to be a separate concept, the theoreti-
cal framework will be extended.
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After coding is completed, the results for the different
self-tests will be compared and assessed on their simila-
rities. If certain self-tests are conceptually similar to one
another, clusters will be made based on diseases and
risk factors, (e.g. a cluster for CVD and related risk fac-
tors consisting of diabetes and cholesterol tests or a
cluster for STDs consisting of Chlamydia and HIV).
Analyses will result in a description of self-test beha-
viour, information needs and use of consumers, and
their follow-up behaviour based on the test-result.

Study 3: Assessment of the quality of consumer
information of self-tests
Aim
The purpose of this study is to assess the quality of the
instruction leaflets that are included in diagnostic self-
test kits for home-use that are available on the Internet
(research question 6).
Selection criteria
We will only include diagnostic self-tests for home use
on body materials with the aim to diagnose a certain
disease or risk factor. The home-tests under considera-
tion will be the top-5 most frequently used self-tests in
the Netherlands [1].
Methods of data collection
Dutch and English consumer information concerning
the selected set of self-tests will be collected. First, we
will perform an Internet search using Google which will
only be aimed at websites which are available in Dutch
or in English. If more than one producer has marketed
one specific test, all available types will be included. The
following key words will be used: selftesting, selftest, self
test, home test, laboratory test, point-of-care test, direct-
access test, lab test, home collect test. Additionally, we
will search the Internet for specific tests and/or produ-
cers. The first 7 pages that come up at each key word
will be consulted. If relevant links are identified in one
of these pages, these sites will also be consulted. An
overview will be made of the different test kits. The
available consumer information will be downloaded
from the Internet. Second, if the consumer information
is not available on the Internet, producers or suppliers
of self-tests will be contacted in order to collect this
information.
Methods of data analysis
A checklist will be developed based on the validated
English version of the International Patient Decision
Aids Standard (IPDAS)[21,22], the DISCERN criteria
[23,24], and the Dutch regulations for content of IVD
patient information [25,26]. Additionally, items derived
from the Internet survey and qualitative research will be
included (e.g. which information is important according
to consumers). The research team will be asked to
assess the resulting initial and provisional checklist and

to provide suggestions for improvement. Based on these
comments, the checklist will be adapted and will be
reviewed by the research team once again. If written
comments are unclear, the specific member of the
research team will be consulted for additional oral
comments.
The checklist will be tested for its usability by apply-

ing the list on consumer information that was collected
in the Internet search. Two researchers will each code
three different leaflets of users’ instructions. Each criter-
ion will be coded on a 5-point Likert-scale which ranges
from 1 = definite no - the quality criterion has not been
fulfilled at all, to 5 = definite yes - the quality criterion
has been completely fulfilled. The researchers have the
opportunity to indicate if they perceived any problems
when applying the checklist. Potential problems or sug-
gestion for better use will be incorporated in the final
version of the checklist.
Finally, the consumer information will be coded by

means of the checklist. Furthermore, cut-off points will
be determined to establish the overall quality level of
the information. Two coders will independently code
each leaflet of consumer information that was identified.
Consensus meetings will be held in order to reach valid
judgment of the quality of the consumer information.

Discussion
Self-testing is a relatively new area and is still in a state
of flux. Since the start of our 2006 study, we have
observed a shift in the self-testing area. In 2006, most
self-tests were at the consumer’s own expense. In the
last few years we observed that associations like the
Dutch Kidney Association and the Municipal Health
Services actively offer free self-tests to the Dutch public
to detect kidney disease or Chlamydia infection. Media
campaigns alert the Dutch public on the option to order
a self-test for kidney disease or the target group receives
an invitation by mail to order a self-test for Chlamydia.
The tests are sent at no charge to the home of all indivi-
duals who request for it on a website [27,28]. We con-
sider this a grey area in between pure self-diagnosis on
the consumer’s own initiative and testing initiated by a
professional. Furthermore, some of the larger Dutch
Health Insurance Companies partly compensate for the
costs of a self-test. As a result of these developments in
combination with the increase in Internet use and the
current development of patient autonomy in health care,
it is expected that self-tests are likely to become even
more easily available and more widely used.
The studies described in this protocol are character-

ized by some innovative aspects. First, information
about self-testing is scarce. Most studies on self-testing
have focused on socio-demographic characteristics
[1,2,5,8,29-32] of self-testers and technical aspects of
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self-tests [33-39]. To the best of our knowledge, studies
concerning the considerations of individuals who intend
to perform a self-test are lacking. In our opinion, this
group is still undecided about performing or not per-
forming a self-test and therefore has the highest infor-
mation needs concerning self-testing. It is important to
guide these individuals in making an informed choice
about performing or not performing a self-test. Second,
by combining quantitative and qualitative studies into a
mixed-methods design, we aim to gain both general and
more in-depth insight into considerations of self-testers
and individuals who intend to perform a self-test.
By using an Internet research institute we are able to

reach a large group of individuals which is necessary to
gain insight into the general public’s considerations
about self-testing. On the one hand, it can be argued
that using an Internet panel may result in a selection
bias because these are individuals who are highly moti-
vated to participate in surveys and who might be more
concerned with their health. On the other hand, studies
on Internet surveys versus paper-and-pencil surveys
indicate that Internet surveys may yield similar results
as traditional paper-and pencil surveys [40-42]. The
Internet panel is not completely representative of the
general Dutch population as panellists are slightly
younger, more often female and more highly educated
[1]. However, the Internet research institute claims that
their panel is representative of the Dutch Internet popu-
lation and since most self-tests are bought via the Inter-
net, we consider the use of this panel as an acceptable
option.
From a methodological perspective, a large scale Del-

phi study would have been optimal to develop the
checklist assessing the quality of the consumer informa-
tion about self-testing. However, due to financial and
logistic restrictions, we use a small scale Delphi study
consisting of experts of our research team. We believe
that the checklist will have satisfying face-validity, is evi-
dence-based, and is well-founded in theory since the
checklist will be based on the results of our 2006 study,
the results of studies one and two described in this pro-
tocol, and on the IPDAS criteria for decision aids
[21,22], the Discern criteria for judging the quality of
written consumer information on treatment choices
[23,24], and the Dutch regulations for content of IVD
patient information [25,26].
The study will allow us to get more insight into the

considerations of self-testers and individuals who intend
to perform a self-test and on the quality of the currently
available consumer information. As far as we are aware,
this will be the first study which focuses on these differ-
ent aspects of self-testing simultaneously. The findings
from the studies described above will provide the basis
for new to develop consumer information on self-testing

which will be tested on its effectiveness using an RCT.
The development process and the outline of the RCT
will be described in a second study protocol.
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lifestyle characteristics of the participants.

Additional file 2: Second questionnaire cross sectional study. This
questionnaire is aimed at determining the information needs and
information use, the consumers’ interpretation of the quality of this
information, the consumers’ confidence in and their reassurance by the
test-result, and their follow-up behaviour.

Additional file 3: Interview protocol self-testers. Semi-structured topic
guide used for the interviews which addresses the reasons to use a self-
test, the user-friendliness of the test, the interpretation and perceived
reliability of the test result, the information needs and use, and follow-up
actions based on the test result.

Additional file 4: Interview protocol consumers who intend to use a
self-test. Semi-structured topic guide used for the interviews which
addresses the reasons to use a self-test, the user-friendliness of the test,
the interpretation and perceived reliability of the test result, the
information needs and use, and follow-up actions based on the test
result.
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