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Abstract

Background: The quality of implementation is important to ensure the effectiveness of behavioral change interventions in
practice. Implementing such programs with completeness and adherence is not an automatic process and may require additional
support. In school settings, the support teachers receive during implementation is often limited and appears to fall short when
attempting to preserve completeness and adherence in program delivery. With the aim to improve completeness and adherence
of teachers’ delivery of a sexual health promoting intervention (“Long Live Love” [LLL]) in secondary education, a Web-based
e-coach was developed (“lesgevenindeliefde.nl”or“teachinglove.nl”). The effectiveness of the e-coach, as part of a broader
implementation strategy, in influencing teachers’ implementation was evaluated.
Objective: This study aimed to report on the effect evaluation to determine the effect of the Web-based e-coach on teacher
implementation of a school-based sex education program called LLL and on its determinants.
Methods: A cluster randomized controlled trial (e-coaching vs waiting list control) was conducted with a baseline assessment
(T0) and follow-up (T1) 2 weeks after completing the LLL program. A total of 43 schools with 83 teachers participated in the
study. In the follow-up, 38 schools participated, 23 in the e-coaching condition with 41 teachers and 15 in the control condition
with 26 teachers. Multilevel regression analysis was used to evaluate the effect of the e-coaching website on implementation
behavior, namely, completeness and adherence to LLL implementation, and on its determinants.
Results: The e-coaching intervention was not found to have an effect on teachers’ implementation behavior; teachers assigned
to the experimental e-coaching website did not score higher on completeness (P=.60) or adherence (P=.67) as compared with
teachers in the control condition. When comparing the 30 teachers who made actual use of the e-coaching website with the 37
teachers who did not, no significant differences were found either (P≥.54). In addition, there was no effect of e-coaching on the
determinants of teacher implementation behavior (t67-75≤0.69; P≥.22).

Conclusions: E-coaching was not found to be effective in enhancing completeness of and adherence to LLL by teachers. The
lack of effect may be attributed to the intervention content, the limited use, or the study design itself. The e-coaching intervention
may not have adequately addressed adherence and completeness of LLL to bring about behavioral change. Furthermore, the
e-coaching intervention was not or insufficiently used by teachers. A possible biased sample of motivated, able teachers may
have agreed to participate in the study, and a possible “ceiling effect” may have been present because of the high implementation
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grade. This, however, does not imply that Web-based coaching in itself is an ineffective strategy to promote adherence and
completeness of program implementation. A process evaluation is required as follow-up.
Trial Registration: International Standard Randomised Controlled Trial Number ISRCTN11754581;
http://www.isrctn.com/ISRCTN11754581 (Archived by WebCite at http://www.webcitation.org/70C5TUOOh)

(J Med Internet Res 2018;20(6):e96)   doi:10.2196/jmir.7053
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Introduction

Background
Implementation is important to ensure the effectiveness of an
intervention in practice. An intervention that is implemented
completely and according to its guidelines is more likely to be
successful in changing the target groups’ determinants and
behavior than programs that are not implemented fully [1-3].
In school-based sexual health promotion, teachers are the key
players for the implementation of these programs. Their
implementation is, however, often suboptimal; programs are
not being implemented completely or with sufficient fidelity to
produce measurable outcomes [4-8]. Several terms are used
interchangeably to describe the fidelity of implementing an
intervention. Fidelity has different dimensions or aspects,
namely, the degree to which an intervention is conducted: (1)
competently (competence) and (2) according to protocol
(adherence). Adherence refers to the extent to which a program
is implemented conforming to the guidelines. Competence
relates to skillfulness in the delivery of the program, and thus
how well it is implemented [3]. There is a need for greater
attention to the quality of implementation and its related
determinants, namely, teachers’ beliefs about the innovation
and characteristics of the innovation, organizational factors, and
characteristics of the implementation-enhancing intervention
[9,10,6].

Supporting Teachers During Implementation
Teachers appear to be in need of support in every phase of the
implementation process to enable them to put the innovation
into practice [3,11,12]. Supporting teachers in the
implementation phase has, however, been insufficiently
considered, as most work has been invested to promote teachers’
awareness and adoption of new interventions [4,13,9,14]. This
applies in particular to school-based sex education programs,
which address the sensitive subject of sexuality. Providing
support before implementation in the form of training often
equips teachers with skills for correct implementation, but this
is not enough [15]. It remains important to provide teachers
with more personal assistance and ongoing support and
consultation during the process of putting an innovation into
practice [6,16,17,14]. Currently, this support is limited to
providing practical support in the form of teacher manuals with
practical information on the content of the lessons and on how
to deliver such lessons. However, more in-depth coaching
focusing on determinants of implementation such as self-efficacy
and social support to enhance completeness and fidelity is
lacking [18,19,11,20-26].

Web-Based Coaching to Improve Teachers’
Implementation of School-Based Sex Education
To stimulate the correct implementation, with completeness and
adherence, of the (revised) school-based sex education program
“Long Live Love” (LLL) [27,6], an e-coaching intervention
(“lesgeveinindeliefde.nl” or “teachinglove.nl”) was
systematically developed [28]. The e-coach aimed to improve
teachers’ implementation behavior through self-reflection and
skills development. Through e-coaching, we aimed at making
teachers aware of the importance of completeness and adherence
in relation to program effectiveness and increase their awareness
regarding their own (suboptimal) implementation behavior. In
addition, the e-coach provided tools to help teachers improve
their implementation by giving support on how to deal
adequately with potentially difficult classroom situations they
could encounter when providing sexual and reproductive health
(SRH) lessons, such as creating a safe atmosphere in the
classroom for students to openly discuss relationships and
sexuality, handling personal questions addressed to teachers by
students, and intervening on negative remarks or behavior
toward homosexuality. The content of the e-coach was guided
by theories on implementation behavior [10,29] and based on
a needs assessment among the target group [28]. Intervention
objectives were psychosocial determinants, such as awareness,
teachers’ personal benefit, social support, (anticipated) student
responses, and self-efficacy. The e-coach could be used by
teachers before and during deliverance of the LLL program.
For a more detailed description of the e-coach, refer to the study
by Schutte et al [28].

The e-coach was part of a broader strategy for implementation,
aimed at promoting each phase of the LLL implementation
process. The municipal health services (MHS) were involved
in the development and delivery of the implementation strategy.
This strategy included instruction protocols used by the MHS
to promote adoption and continuation of LLL by teachers in
schools, a teacher training delivered by the MHS, and a teacher
manual to enhance and facilitate implementation. The MHS
training was aimed at introducing the revised LLL program to
teachers and motivating them to use the program and use it as
intended by enhancing teachers’ knowledge, attitudes, and skills.
The training was provided before implementation of LLL and
was followed by e-coaching. An effect and process evaluation
for the pilot implementation of the coaching website was
conducted. This occurred simultaneously with the pilot
implementation of the revised school-based LLL intervention
for students [30]. The aim of this study was to determine the
effect of e-coaching on (determinants of) teachers’

J Med Internet Res 2018 | vol. 20 | iss. 6 | e96 | p.2http://www.jmir.org/2018/6/e96/
(page number not for citation purposes)

Schutte et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.2196/jmir.7053
http://www.w3.org/Style/XSL
http://www.renderx.com/


implementation behavior. The process evaluation is described
elsewhere (unpublished data [31]).

Methods

Design
A clustered randomized controlled trial (e-coaching vs
waiting-list control) was conducted, with a baseline assessment
(T0) and follow-up (T1) 2 weeks after completing the LLL
program. Teachers were not informed about the existence of
these 2 groups.

Recruitment and Procedure
From all the secondary schools in the Netherlands, 19.0%
(115/610) of the schools were randomly selected after
stratification according to region and education level
(preparatory applied education, higher general continued
education, and preparatory scholarly education). Teachers within
these schools were invited by email and telephone to use the
revised LLL program and to participate in a survey study on
their experience and implementation of SRH education and
LLL. Only teachers who taught SRH were contacted. In the
Netherlands, teachers are the primary decision makers in the
use of SRH programs [32]. The schools with teachers who
accepted the invitation (n=45) were randomly assigned to either
the control (n=20) or the intervention (e-coach) group (n=25).

Teachers in the intervention and control group who consented
to participation first received the baseline survey (T0) by post.
The T0 survey focused on determinants of SRH and LLL
implementation and took approximately 30 min to fill out.
Teachers had 2 weeks to complete and return the survey.
Nonresponders got a reminder by email and eventually by
telephone 3 days after the deadline, and were given another 2
weeks to return the survey.

At the same time, teachers in both groups were offered a training
from the MHS in their region before implementing the revised
LLL program. The training was offered to but not taken for
personal reasons by 2 schools (4 teachers in the control group
and 1 teacher in the intervention group). Finally, 39 of the
participating teachers in the survey (24 from the intervention
group and 15 from the control group) from 19 schools received
training from 14 different MHS, as indicated at T1. The
remaining teachers from 19 schools (11 teachers from the control
group and 17 teachers from the intervention group) did not
receive training, either because they refused the training as they
felt there was no need or because the MHS in their region was
not offering the training. Separate trainings were delivered to
teachers in the e-coach intervention group versus the control
group, with teachers in the intervention group receiving
additional information during the training about the e-coaching
website and being stimulated to use it during the implementation
of LLL.

Teachers in both groups then received the LLL program (a
package including a student magazine, a student DVD, and a
teacher manual) by post mail, which they could implement
within (approximately) 2 months following the baseline

measurement for teachers (T0). Additionally, teachers in the
intervention group were given access to the e-coaching website
with a personal user name and password, and an edition of the
LLL teacher manual, which contained references to the website.
The teachers in the control group were not exposed to or
informed about the website, until after the end of the e-coach
evaluation. They received the regular LLL teacher manual
without any references to the e-coach. Halfway during the pilot
implementation, an email reminded teachers in the intervention
group to use the e-coaching website. In addition, 1 week before
the expected completion of the LLL program, all teachers were
reminded by email and telephone about the upcoming posttest
questionnaire (T1). Within 2 weeks after completing the
implementation of the LLL program, the T1 survey was sent to
all teachers. Reminders were sent by email and eventually by
telephone to nonresponders. All procedures in the study were
approved by the authorized Ethical Review Committee of
Psychology & Neuroscience at Maastricht University.
Registration of this trial was not required in the Netherlands as
it is a nonmedical paper and is uncommon for psychological
research such as this.

Measurements
The survey used for the effect evaluation focused on
determinants targeted by the e-coach and was based on the
theoretical framework explaining teachers’ adoption and
implementation of SRH developed by Paulussen et al [33],
which is a combination of the theory of planned behavior [34],
social cognitive theory [35], and diffusion of innovations theory
[36]. Further description of and foundation for this framework
can be found in a study conducted by Schutte et al [6]. At
baseline (T0), we measured background characteristics of the
teachers, including (SRH and LLL) teaching experience and
their LLL curriculum-related beliefs and student response. At
posttest (T1), we measured the same determinants but also
included measures on completeness of and adherence to LLL
implementation. In addition, subjective evaluations of the
e-coach and the MHS training were included (this will be further
discussed in the process evaluation) [31].

Demographic variables (T0) included gender, age, teaching
subject, educational level of students, years of teaching
experience, years of teaching SRH, perceived expertise in
teaching SRH, perceived need for support in providing SRH,
attitude toward teaching SRH, attitude toward reflecting on own
SRH teaching methods, past experience with previous versions
of LLL, and sexual morality.

Table 1 provides an overview of all outcome measures. For
measuring curriculum-related beliefs (T0 and T1), teacher
benefits, subjective normssocial support, and self-efficacy were
assessed together with (anticipated) student responses.

Teacher’s implementation behavior (T1) was measured based
on rates of completeness of and adherence to LLL
implementation. Completeness was expressed by the proportion
of the 19 core learning activities of the LLL program being
implemented (∑implemented activities/19×100). In this study,
adherence was measured as one aspect or dimension of fidelity.
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Table 1. Measures, number of items, reliability, example items, and answer scale.

Exemplary items (response scales)Cronbach alphaItemsMeasurements

Demographic variables

What is your gender? (0=female, 1=male)1Gender

What is your age?1Age

What subject do you teach? (1=biology, 2=health care, 3=citizenship,
4=other)

1Teaching subject

How many years have you been working in education?1Years of teaching experience

How many years have you been teaching SRH?1Years teaching SRHa

How experienced are you in teaching SRH? (1=very inexperienced,
7=very experienced)

1Perceived expertise teaching SRH

Do you need support in providing SRH lessons? (1=no, certainly not;
5=yes, certainly)

1Perceived need for support in providing
SRH

Indicate what you think about teaching SRH: Teaching SRH is… (im-
portant, necessary, fun, difficult, comfortable, competent; 1=not at all,
7=yes totally)

.826Attitude toward teaching SRH

Indicate what you think about reflecting on your own SRH teaching
methods: (important, useful, good; 1=not at all, 7=yes, totally)

1Attitude toward reflecting on own SRH
teaching methods

Have you used the previous LLL in the past for SRH lessons? (0=no,
1=yes)

1Use of previous LLLb

For how many years have you been using LLL?1Years teaching LLL

Young people who have just met should not have sex (1=strongly dis-
agree, 5=strongly agree)

.625Sexual morality

Curriculum-related beliefs

I gained insight in the sexuality experience of youngsters (1=strongly
disagree, 5=strongly agree)

.726Teacher benefits

Do you think that the following people appreciate you using LLL to
provide sexual education? (principal, governing body, external consul-

.816Subjective norms

tants or health education experts, students, colleagues teaching the same
and colleagues teaching a different subject, parents; 1=no, certainly
not; 5=yes, certainly)

Do you expect support from the following people when implementing
LLL? (governing body, colleagues teaching the same and different

.756Social support

subjects, and the parent association; 1=no, certainly not, 5=yes, certain-
ly)

I am able to create a safe atmosphere in the classroom where students
feel safe to openly talk about sex and relationships (1=no, certainly not;
5=yes, certainly)

.7612Self-efficacy

Interactive context

Indicate how students generally respond to LLL (interested, shy, posi-
tively; 1=not at all, 7=yes totally)

.633Student response

E-coaching

Did you visit the “Lesgeven in de Liefde” website for teachers during
your use of the new LLL program (0=no, never; 1=yes)

1Used at all

Implementation behavior

Did you cover this (learning activity)? (1=yes, 0=no)1Completeness—calculated as percentage of
the program (ie, learning activities) being
implemented. (ie, Σlearning activities/
19×100)
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Exemplary items (response scales)Cronbach alphaItemsMeasurements

How did you implement the new LLL program? (1=I reviewed the
program and only selected a few ideas for my SRH lessons, 2=I re-
viewed the program and selected many ideas for my SRH lessons, 3=I
used the program as a guideline for my lessons and delivered some
lesson suggestions according to the teacher manual, 4=I followed the
guidelines of the program as closely as possible and delivered most
lesson suggestions according to the teacher manual, and 5=I delivered
all lesson suggestions for the LLL program exactly according to the
teacher manual)

1Adherence

aSRH: sexual and reproductive health.
bLLL: Long Live Love.

Adherence was measured as the extent to which the LLL
program was implemented according to the guidelines as
prescribed in the teacher manual, with scores ranging from 1
(“I reviewed the program and only delivered a few lesson
suggestions according to the teacher manual) to 5 (“I delivered
all lesson suggestions for the LLL program exactly according
to the teacher manual”) [37]. All measures, including number
of items, response scales, reliability, and exemplary items, are
presented in Table 1.

Analyses
Data were analyzed using IBM SPSS Statistics 24. Given the
nested structure of the design and the data (partly repeated;
measurements nested within teachers nested within schools),
multilevel regression analyses were used to evaluate the effects
of e-coaching on teachers’ implementation of LLL and its
determinants. Unstandardized regression coefficients are
reported, along with the standard error of beta. An additional
advantage of the mixed regression is that it takes into account
all participants, including those with only one measure. An
unstructured covariance matrix for the repeated measures was
selected. Two levels were defined in the multilevel analysis:
school and teacher. The pseudo R2was calculated at school level
and at teacher level for outcome variables measured only at
posttest (completeness and adherence) and for outcome variables
measured at pre- and posttest.

The model included the predictors group (1 for intervention
group [e-coach] and 0 for control group) for the outcomes of
implementation behavior (completeness and adherence), and
group, time of measurement (baseline and posttest), and the
interaction time × group for the determinants. The mixed model
was estimated with the restricted maximum likelihood method
to obtain unbiased variance estimates. The intraclass correlation
coefficient was between .18 and .43, confirming that multilevel
analysis was required.

Results

Participants Flow
Of the 115 schools approached, a total of 45 schools, including
112 teachers, agreed to participate in the pilot implementation
of the revised LLL and the evaluation of their experience with
implementing LLL. Teachers’ nonwillingness to participate was
predominantly because of sexual education already having been
provided in the school and lack of time. The schools were
randomly assigned to either the waiting-list control group (20

schools including 46 teachers) or the e-coach intervention group
(25 schools including 66 teachers). In addition, 2 schools (one
from each condition, including 6 teachers) withdrew before the
start of the pilot implementation of LLL because of internal
organizational changes leaving 43 schools (106 teachers) at
baseline. On average, there were 2 to 3 teachers per school. At
baseline (T0), the survey was completed by 83 teachers (n=50
in the intervention group and n=33 in the control group) from
43 schools. Nonresponse was mainly because of lack of time.
Follow-up measurement (T1) was completed by 67 teachers
(80% of those completing T0; n=41 in the intervention group)
from 38 schools. In addition, dropout at T1 (n=16) was mainly
caused by lack of time. See Figure 1 for school allocation and
participant flow. A dropout analysis, accounting for teachers’
background characteristics, indicated no significant differences
between teachers who dropped out versus those who did not
dropout (t29-147≤−0.36; P≥.07). Moreover, there was no
significant difference in dropout between teachers in the
intervention and control groups (χ2

1=0.5; B (regression
weight)=–.32; P=.48).

Participants
Of the 83 teachers participating in the baseline questionnaire,
53 were female (64%) and 58 (70%) were biology teachers. The
other teachers either taught the subject care (n=19; 22.89%) or
citizenship (n=6; 7.23%). The mean age was 43 years. Years
of teaching experience ranged from 1 to 39 years, whereas years
of experience teaching sexual education ranged from 0 to 35.
Teachers generally felt fairly experienced in teaching SRH, had
a positive attitude toward teaching SRH, had a positive attitude
toward reflecting on their own SRH teaching methods, had a
positive attitude toward teaching SRH, and a permissive sexual
morality. Teachers expressed a limited need for support in
providing SRH lessons. One-third of the teachers had experience
with the previous LLL program, ranging from 1 to 10 years. No
differences could be observed at baseline between the
intervention and control groups (see Table 2).

Effects of E-Coaching on (Determinants of)
Implementation of Long Live Love
Overall, teachers reported completing on average 73% of the
LLL program (range 37%-98%), and 43% of teachers reported
implementing the program largely in accordance with the
guidelines in the teacher manual (mean 3.46, SD 0.75). Only
6% (n=4) implemented LLL exactly conforming to the
guidelines in the teacher manual. No significant difference was
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found in completeness (regression weight=−2.12 [SE=3.99];
95% CI −10.26 to 6.02; P=.60) or adherence (regression
weight=0.09 [SE=.21]; 95% CI −0.33 to 0.51; P=.67) between
teachers in the control group as compared with teachers in the
e-coaching group, with small effect sizes (.17 and .14,
respectively); see Table 3). In addition, no significant time ×
group interaction effect was found for the determinants of
implementation behavior (t67-75≤0.69; P≥.22; see Table 4). All
pseudo R2 values were smaller than .19 across all outcomes at

both the school and teacher level. On the basis of the survey, it
turned out that of the 41 teachers in the intervention group, 30
actually visited the website (75%). When comparing the 30
teachers who made actual use of the e-coaching website with
the 37 teachers who did not, still no significant differences were
found in completeness (regression weight=–2.21 [SE=3.62];
95% CI for B −5.03 to 9.46; P=.54) or adherence of LLL
(regression weight=0.06 [SE=0.19]; 95% CI for B −0.32 to 0.44;
P=.74). No significant differences were found between
determinants either (t28-38≤0.08; P≥.29).

Figure 1. School allocation and participant flow.
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Table 2. Demographic variables of teachers at T0.

Mean (SD): baseline (T0)Demographic variables (range)

I-groupb (n=50)C-groupa (n=33)Total (n=83)

42.94 (11.59)42.97 (11.30)43.11 (11.38)Age (23-64 years)

14.60 (10.08)13.67 (10.86)14.37 (10.43)Years of teaching experience (1-39)

9.12 (8.09)9.61 (7.73)9.20 (7.91)Years teaching SRHc (0-35)

4.50 (1.73)4.85 (1.64)4.63 (1.70)Experience teaching SRH (1-7)

5.21 (2.97)4.44 (2.13)4.80 (2.54)Years teaching LLLd (1-10)

2.38 (0.56)2.28 (0.61)2.33 (0.58)Sexual morality (1-5)

5.87 (0.88)5.86 (0.85)5.87 (0.87)Attitude toward teaching SRH (1-7)

5.86 (1.02)6.03 (0.96)5.94 (0.98)Attitude toward reflecting on own SRH teaching methods (1-7)

3.08 (1.12)3.36 (.90)3.18 (1.04)Perceived need for support in providing SRH (1-5)

aC-group: control group.
bI-group: intervention group.
cSRH: sexual and reproductive health.
dLLL: Long Live Love.

Table 3. Effect of e-coaching on teachers’ implementation behavior.

95% CI for BP valueRegression weight B (SEc)I-groupb (n=41), mean (SD)C-groupa (n=26), mean (SD)Implementation behavior

−10.26 to 6.02.60–2.12 (3.99)72.35 (14.54)73.85 (13.84)Completeness LLLd (%)

−0.33 to 0.51.670.09 (0.21)3.51 (0.78)3.38 (0.70)Adherence LLL (1-5)

aC-group: control group.
bI-group: intervention group.
cSE: standard error.
dLLL: Long Live Love.

Table 4. Effect of e-coaching on determinants of implementation behavior.

95% CI for BP valueRegression
weight B (SEa)

PosttestPretestDeterminants

I-group (n=41),
mean (SD)

C-group (n=26),
mean (SD)

I-groupc (n=41),
mean (SD)

C-groupb (n=26),
mean (SD)

−0.36 to 0.26.77−0.05 (0.16)3.08 (0.49)3.21 (0.71)3.57 (0.64)3.61 (0.56)Teacher benefits

−0.38 to 0.22.60−0.08 (0.15)4.09 (0.54)4.24 (0.55)4.03 (0.47)4.08 (0.53)Subjective norms

−0.2 to 0.38.540.09 (0.15)4.30 (0.55)4.26 (0.55)4.14 (0.57)4.17 (0.44)Social support

−0.23 to 0.19.87−0.02 (0.11)4.16 (0.42)4.18 (0.47)4.07 (0.39)4.11 (0.33)Self-efficacy

−0.53 to 0.58.920.03 (0.28)5.17 (0.98)5.37 (0.99)5.51 (1.04)5.71 (0.77)Student response

aSE: standard error.
bC-group: control group.
cI-group: intervention group.

Discussion

Principal Findings
An e-coaching intervention was systematically developed to
stimulate adherence and completeness of use of the revised
Dutch secondary school-based sex education program LLL.
The aim of this study was to improve teachers’ implementation
behavior through self-reflection and skills development. The

e-coaching was part of a broader implementation strategy that
included a teacher training from the MHS before
implementation.

Despite e-coaching being systematically developed, and with
the input of experienced teachers, e-coaching was not found to
be effective in changing teachers’ implementation behavior or
its determinants. In general, teachers implemented the new LLL
program moderately during the pilot study. The lack of effect
could be a reflection of the intervention itself not being effective,
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either because of its development or implementation [18]. It is
however often difficult to prove the effectiveness of
interventions or implementation strategy even if they are solidly
grounded in theory and evidence [18].

Several factors may explain the lack of effect of e-coaching on
implementation of LLL. First, the study design itself may have
had some flaws. Our study was a randomized controlled trial
design and included a baseline measure and posttest; however,
the limited number of teachers and schools at posttest could
affect the generalizability of the results. In addition, there were
2 to 3 teachers per school, and this limited number may partly
explain the poor implementation outcomes. Clustering
practitioners using the same program within an organization,
in groups of 3 or more, is usually considered an advantage in
successful implementation [38]. Moreover, a “ceiling effect”
could be present because of the implementation grade of teachers
participating in the study already being high, making it difficult
to improve using the e-coaching intervention. This suggests that
e-coaching or another form of implementation enhancement
may have been redundant in this particular case. Finally, the
teachers who agreed to participate in the study may have been
a biased sample of motivated, experienced teachers who were
already capable of delivering LLL successfully. An additional
methodological limitation in this study is the self-reported data
[39]. Although this is often used to assess completeness and
fidelity, methods of observation could perhaps further validate
the results. Although the implementation strategy considered
the individual teacher as well as the broader environment such
as schools, MHS, and municipality, the focus was predominantly
on individuals within these organizations. For example, no
comparisons were made in implementation success of LLL and
e-coach between schools. Considering the influence of
decision-making processes in schools and organizations to
influence top-down policy formation at the management level
could strengthen sustainability of implementation [40].

Second, for an intervention to have an effect, it is important that
the intervention is used and positively perceived. By not being
used or insufficiently used by teachers, e-coaching is unlikely
to have an effect [40-42]. Despite being designed to support
teachers in their implementation of LLL, the website itself also
needed to be effectively implemented. Teachers were perhaps
not motivated to use the website because of their extensive
experience in teaching SRH. Additionally, the broader
implementation strategy developed to inform teachers about the
e-coaching website was perhaps not optimally utilized, despite
involvement of MHS professionals and teachers in the
development process, potentially resulting in limited use and
lack of effect of the website. For example, in this study, not all
MHS provided a training and not all teachers who were offered
a training accepted it. The broader implementation strategy
could potentially be optimized to increase use of e-coaching by
teachers. Motives for teachers’ use or nonuse of e-coaching
need to be further explored, as well as means to increase use of
the website by teachers. Taking contextual factors and individual
factors into consideration remains important when stimulating
implementation [6,18,29,43].

Finally, the intervention itself may have been suboptimal. The
e-coach was aimed at determinants of completeness and fidelity

but may not have addressed the exact needs of the target
population, or been able to increase teachers’ awareness of the
importance of completeness and adherence, or did not address
completeness and adherence sufficiently or adequately. In
developing e-coaching, program developers were already aware
of the following challenges involved: (1) teachers did not see
their suboptimal implementation behavior as problematic and
(2) teachers expressed a minimal need for coaching during the
interviews in the needs assessment phase of program
development [28]. The developers attempted to address these
challenges in the development of e-coaching by using an
unobtrusive coaching technique and stimulating self-reflection,
yet the question remained whether this would be successful or
not. The e-coach intervention may have been unable to change
teachers’ perceived need for coaching or change their awareness
of their suboptimal implementation behavior with regard to
completeness and adherence, which may be linked to a lack of
effect. This re-emphasizes the importance of having a need for
coaching or a desire for change before behavioral change [44].
Means of stimulating teachers to use the website need to be
explored.

Implications
Knowledge about implementation of Internet interventions and
implementation of eHealth in the school settings particularly
needs enhancement [45]. Website use was found to be related
to factors associated with the visitor and the intervention website
[46-48]. A large study in the Netherlands found that Information
Technology use by teachers is limited. They either consult
colleagues in their school for information or use the Internet
mainly to find information, prepare their lessons, send emails
to students, or give homework assignments and thus less for
professional development [49]. Digital technologies are being
increasingly used in the education system, bringing exciting
opportunities for innovative ways of teaching and learning [50].

The strength of e-coaching is that, in addition to being aimed
at specific determinants, it provides more than just a one-time
training. Instead, it provides assistance during real-life
implementation situations and has a longitudinal character in
that teachers can visit the website as desired or need be [51].
Although completeness and adherence to program delivery are
crucial to the effectiveness of the program, teaching quality of
SRH lessons encompasses other teacher classroom-related skills,
such as creating a safe and trusted environment, which form the
conditions for providing these lessons. Such skills are addressed
by e-coaching. In addition, other studies on providing sexual
education have highlighted the importance of creating a safe
environment when teaching this subject for optimal results
[52,53]. “Teaching well” is thus more than completeness and
fidelity. Therefore, in stimulating implementation of SRH
programs, program developers should focus on enhancing
completeness and adherence as well as supporting teachers in
creating the classroom conditions that enable quality delivery
of SRH lessons, as e-coaching has attempted to do.

Conclusions
The lack of effect of e-coaching does not insinuate that
Web-based coaching in itself is an ineffective strategy to
promote adherence and completeness of program
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implementation, but in its current form, e-coaching is not the
optimal instrument to achieve adherence and completeness of
LLL specifically. To further understand why e-coaching had
no effect and how it could potentially be improved, a process

evaluation is required to find out how and to what extent
teachers made use of the website, how they appreciated it, and
what factors affected teachers’ use of the website.

 

Acknowledgments
This work was funded by ZonMw and supported by Maastricht University; Netherlands Organisation for Applied Scientific
Research, Expertise Group Child Health; and STI AIDS Netherlands. The authors thank and appreciate all the teachers who
participated in the research.

Conflicts of Interest
None declared.

Editorial notice: This randomized study was only retrospectively registered. The editor granted an exception of ICMJE rules for
prospective registration of randomized trials because the risk of bias appears low and the study was considered formative. However,
readers are advised to carefully assess the validity of any potential explicit or implicit claims related to primary outcomes or
effectiveness, as retrospective registration does not prevent authors from changing their outcome measures retrospectively.

Multimedia Appendix 1
CONSORT-EHEALTH checklist (V 1.6.1).

[PDF File (Adobe PDF File), 544KB - jmir_v20i6e96_app1.pdf ]

References
1. Little MA, Riggs NR, Shin HS, Tate EB, Pentz MA. The effects of teacher fidelity of implementation of pathways to health

on student outcomes. Eval Health Prof 2015 Mar;38(1):21-41 [FREE Full text] [doi: 10.1177/0163278713489879] [Medline:
23739725]

2. Lendrum A, Humphrey N. The importance of studying the implementation of interventions in school settings. Oxf Rev
Educ 2012 Oct 08;38(5):635-652. [doi: 10.1080/03054985.2012.734800]

3. Durlak JA, DuPre EP. Implementation matters: a review of research on the influence of implementation on program outcomes
and the factors affecting implementation. Am J Community Psychol 2008 Jun;41(3-4):327-350. [doi:
10.1007/s10464-008-9165-0] [Medline: 18322790]

4. Bessems KM, van Assema P, de Vries NK, Paulussen TW. Exploring determinants of completeness of implementation and
continuation of a Dutch school-based healthy diet promotion programme. Int J Health Promot Educ 2014 May
23;52(6):315-327. [doi: 10.1080/14635240.2014.912445]

5. Peters LW, Kok G, Ten Dam GT, Buijs GJ, Paulussen TG. Effective elements of school health promotion across behavioral
domains: a systematic review of reviews. BMC Public Health 2009 Jun 12;9:182 [FREE Full text] [doi:
10.1186/1471-2458-9-182] [Medline: 19523195]

6. Schutte L, Meertens RM, Mevissen FE, Schaalma H, Meijer S, Kok G. Long Live Love. The implementation of a school-based
sex-education program in The Netherlands. Health Educ Res 2014 Aug;29(4):583-597 [FREE Full text] [doi:
10.1093/her/cyu021] [Medline: 24817522]

7. Gottfredson DC, Gottfredson GD. Quality of school-based prevention programs: results from a national survey. J Res Crime
Delinq 2002 Feb 01;39(1):3-35. [doi: 10.1177/002242780203900101]

8. Hoekstra F, Velderman MK, Wiefferink K, van Overveld C, ter Beek J, Buijs G, et al. De adoptiefase van schoolgerichte
preventieprogramma's: Van boodschap naar beslissing. Tijdschrift voor Gezondheidswetenschappen (TSG) 2009
Jan;87(1):27-36.

9. Fagan AA, Mihalic S. Strategies for enhancing the adoption of school-based prevention programs: Lessons learned from
the blueprints for violence prevention replications of the life skills training program. J Community Psychol 2003
May;31(3):235-253. [doi: 10.1002/jcop.10045]

10. Paulussen T, Kok G, Schaalma H, Parcel GS. Diffusion of AIDS curricula among Dutch secondary school teachers. Health
Educ Q 1995 May;22(2):227-243. [Medline: 7622390]

11. Rohrbach LA, Gunning M, Sun P, Sussman S. The project Towards No Drug abuse (TND) dissemination trial: implementation
fidelity and immediate outcomes. Prev Sci 2010 Mar;11(1):77-88 [FREE Full text] [doi: 10.1007/s11121-009-0151-z]
[Medline: 19757052]

12. Bishop M, Reiser S, Hall J, Rein J, Taylor A. The hospice model of care: a required web-based program for medical students.
J Palliat Care 2006 Sep;22(3):219-220.

J Med Internet Res 2018 | vol. 20 | iss. 6 | e96 | p.9http://www.jmir.org/2018/6/e96/
(page number not for citation purposes)

Schutte et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/article/downloadSuppFile/7053/45436
http://www.jmir.org/article/downloadSuppFile/7053/45436
http://europepmc.org/abstract/MED/23739725
http://dx.doi.org/10.1177/0163278713489879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23739725&dopt=Abstract
http://dx.doi.org/10.1080/03054985.2012.734800
http://dx.doi.org/10.1007/s10464-008-9165-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18322790&dopt=Abstract
http://dx.doi.org/10.1080/14635240.2014.912445
http://www.biomedcentral.com/1471-2458/9/182
http://dx.doi.org/10.1186/1471-2458-9-182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19523195&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=24817522
http://dx.doi.org/10.1093/her/cyu021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24817522&dopt=Abstract
http://dx.doi.org/10.1177/002242780203900101
http://dx.doi.org/10.1002/jcop.10045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7622390&dopt=Abstract
http://europepmc.org/abstract/MED/19757052
http://dx.doi.org/10.1007/s11121-009-0151-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19757052&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


13. Domitrovich CE, Greenberg MT. The study of implementation: current findings from effective programs that prevent mental
disorders in school-aged children. J Educ Psychol Consult 2000;11(2):193-221. [doi: 10.1207/S1532768XJEPC1102_04]

14. Durlak JA. Why program implementation is important. J Prev Interv Community 1998;17(2):5-18. [doi:
10.1300/J005v17n02_02]

15. Dusenbury L, Brannigan R, Falco M, Hansen WB. A review of research on fidelity of implementation: implications for
drug abuse prevention in school settings. Health Educ Res 2003 Apr;18(2):237-256. [Medline: 12729182]

16. Kramer L, Laumann G, Brunson L. Implementation and diffusion of the rainbows program in rural communities: implications
for school-based prevention programming. J Educ Psychol Consult 2000;11(1):37-64. [doi: 10.1207/s1532768Xjepc1101_04]

17. Rohrbach LA, Graham JW, Hansen WB. Diffusion of a school-based substance abuse prevention program: predictors of
program implementation. Prev Med 1993 Mar;22(2):237-260. [doi: 10.1006/pmed.1993.1020] [Medline: 8483862]

18. Bartholomew LK, Markham CM, Ruiter R, Fernandez ME, Kok G, Parcel GS. Planning health promotion programs: an
intervention mapping approach. San Francisco: Jossey-Bass; 2016.

19. Hansen WB, Bishop DC, Bryant KS. Using online components to facilitate program implementation: impact of technological
enhancements to all stars on ease and quality of program delivery. Prev Sci 2009 Mar;10(1):66-75. [doi:
10.1007/s11121-008-0118-5] [Medline: 19067165]

20. Kam C, Greenberg MT, Walls CT. Examining the role of implementation quality in school-based prevention using the
PATHS curriculum. Promoting Alternative THinking Skills Curriculum. Prev Sci 2003 Mar;4(1):55-63. [Medline: 12611419]

21. Mihalic SF, Fagan AA, Argamaso S. Implementing the LifeSkills Training drug prevention program: factors related to
implementation fidelity. Implement Sci 2008;3:5 [FREE Full text] [doi: 10.1186/1748-5908-3-5] [Medline: 18205919]

22. Farmer‐Dougan V, Viechtbauer W, French T. Peer‐prompted social skills: the role of teacher consultation in student success.
Educ Psychol 1999;19(2):207-219. [doi: 10.1080/0144341990190207]

23. Jones KM, Wickstrom KF, Friman PC. The effects of observational feedback on treatment integrity in school-based
behavioral consultation. Sch Psychol Q 1997;12(4):316-326. [doi: 10.1037/h0088965]

24. Mortenson BP, Witt JC. The use of weekly performance feedback to increase teacher implementation of a prereferral
academic intervention. School Psych Rev 1998;27(4):613-627.

25. Noell GH, Witt JC, Gilbertson DN, Ranier DD, Freeland JT. Increasing teacher intervention implementation in general
education settings through consultation and performance feedback. Sch Psychol Q 1997 Mar;12(1):77-88. [doi:
10.1037/h0088949]

26. Witt JC, Noelle GH, Lafleur LH, Mortenson BP. Teacher use of interventions in general education settings: measurement
and analysis of the independent variable. J Appl Behav Anal 1997 Dec;30(4):693-696. [doi: 10.1901/jaba.1997.30-693]

27. Schaalma HP, Kok G, Bosker RJ, Parcel GS, Peters L, Poelman J, et al. Planned development and evaluation of AIDS/STD
education for secondary school students in The Netherlands: short-term effects. Health Educ Q 1996 Nov;23(4):469-487.
[Medline: 8910025]

28. Schutte L, van den Borne M, Kok G, Meijer S, Mevissen FE. Innovatively supporting teachers' implementation of
school-based sex education: developing a web-based coaching intervention from problem to solution. J Med Internet Res
2016 Jul 12;18(7):e136 [FREE Full text] [doi: 10.2196/jmir.5058] [Medline: 27405241]

29. Durlak JA, DuPre EP. Implementation matters: a review of research on the influence of implementation on program outcomes
and the factors affecting implementation. Am J Community Psychol 2008 Jun;41(3-4):327-350. [doi:
10.1007/s10464-008-9165-0] [Medline: 18322790]

30. Hofstetter H, Peters LWH, Meijer S, van Keulen HM, Schutte L, van Empelen P. Evaluation of the effectiveness and
implementation of the sexual health program Long Live Love. European Health Psychologist 2014;16(Supp):489.

31. Schutte L, Mevissen FE, Meijer S, Paulussen T, van Empelen P, Kok G. Process evaluation of a Web-based coaching
intervention to support implementation of sex education among secondary school teachers. J Med Internet Res 2017:5-32
(forthcoming).

32. Paulussen T, Wiefferink K, Mesters I. Invoering van effectief gebleken interventies. In: Brug J, van Assema P, Lechner L,
editors. Gezondheidsvoorlichting en gedragsverandering: een planmatige aanpak. Assen: Van Gorcum; 2007:151-172.

33. Paulussen T, Kok G, Schaalma H. Antecedents to adoption of classroom-based AIDS education in secondary schools.
Health Educ Res 1994;9(4):485-496. [doi: 10.1093/her/9.4.485]

34. Ajzen I. The theory of planned behaviour: reactions and reflections. Psychol Health 2011 Sep;26(9):1113-1127. [doi:
10.1080/08870446.2011.613995] [Medline: 21929476]

35. Bandura A, National Inst of Mental Health. Social foundations of thought and action: a social cognitive theory. Englewood
Cliffs, N. J: Prentice-Hall; 1986:1-617.

36. Rogers EM. Diffusion of innovations. New York: Free Press; 2003.
37. Hall GE, Dirksen DJ, George AA. Measuring implementation in schools: levels of use. Austin, TX: SEDL; 2006.
38. Klest SK. Clustering practitioners within service organizations may improve implementation outcomes for evidence-based

programs. Zeitschrift Fur Psychologie 2014;222:30-36 [FREE Full text] [doi: 10.1027/2151-2604/a000163]
39. Lillehoj C, Griffin K, Spoth R. Program provider and observer ratings of school-based preventive intervention implementation:

agreement and relation to youth outcomes. Health Educ Behav 2004 Apr;31(2):242-257. [Medline: 15090124]

J Med Internet Res 2018 | vol. 20 | iss. 6 | e96 | p.10http://www.jmir.org/2018/6/e96/
(page number not for citation purposes)

Schutte et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1207/S1532768XJEPC1102_04
http://dx.doi.org/10.1300/J005v17n02_02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12729182&dopt=Abstract
http://dx.doi.org/10.1207/s1532768Xjepc1101_04
http://dx.doi.org/10.1006/pmed.1993.1020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8483862&dopt=Abstract
http://dx.doi.org/10.1007/s11121-008-0118-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19067165&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12611419&dopt=Abstract
http://www.implementationscience.com/content/3//5
http://dx.doi.org/10.1186/1748-5908-3-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18205919&dopt=Abstract
http://dx.doi.org/10.1080/0144341990190207
http://dx.doi.org/10.1037/h0088965
http://dx.doi.org/10.1037/h0088949
http://dx.doi.org/10.1901/jaba.1997.30-693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8910025&dopt=Abstract
http://www.jmir.org/2016/7/e136/
http://dx.doi.org/10.2196/jmir.5058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27405241&dopt=Abstract
http://dx.doi.org/10.1007/s10464-008-9165-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18322790&dopt=Abstract
http://dx.doi.org/10.1093/her/9.4.485
http://dx.doi.org/10.1080/08870446.2011.613995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21929476&dopt=Abstract
https://doi.org/10.1027/2151-2604/a000163
http://dx.doi.org/10.1027/2151-2604/a000163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15090124&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


40. Forman SG, Olin SS, Hoagwood KE, Crowe M, Saka N. Evidence-based interventions in schools: developers views of
implementation barriers and facilitators. School Ment Health 2008 Nov 25;1:26-36. [doi: 10.1007/s12310-008-9002-5]

41. Domitrovich CE, Bradshaw CP, Poduska JM, Hoagwood K, Buckley JA, Olin S, et al. Maximizing the implementation
quality of evidence-based preventive interventions in schools: a conceptual framework. Adv Sch Ment Health Promot 2008
Jul;1(3):6-28 [FREE Full text] [Medline: 27182282]

42. Payne AA. Do predictors of the implementation quality of school-based prevention programs differ by program type? Prev
Sci 2009 Jun;10(2):151-167. [doi: 10.1007/s11121-008-0117-6] [Medline: 19101802]

43. Powell BJ, Beidas RS, Lewis CC, Aarons GA, McMillen JC, Proctor EK, et al. Methods to improve the selection and
tailoring of implementation strategies. J Behav Health Serv Res 2017 Apr;44(2):177-194 [FREE Full text] [Medline:
26289563]

44. Parsloe E, Leedham M. Coaching and mentoring: practical conversations to improve learning. London: Kogan Page
Publishers; Mar 03, 2009.

45. Drozd F, Vaskinn L, Bergsund HB, Haga SM, Slinning K, Bjørkli CA. The implementation of internet interventions for
depression: a scoping review. J Med Internet Res 2016 Sep 8;18(9):e236 [FREE Full text] [Medline: 27608548]

46. Brouwer W, Kroeze W, Crutzen R, de Nooijer J, de Vries NK, Brug J, et al. Which intervention characteristics are related
to more exposure to internet-delivered healthy lifestyle promotion interventions? A systematic review. J Med Internet Res
2011 Jan 06;13(1):e2 [FREE Full text] [Medline: 21212045]

47. Crutzen R, de Nooijer J, Brouwer W, Oenema A, Brug J, de Vries NK. Strategies to facilitate exposure to internet-delivered
health behavior change interventions aimed at adolescents or young adults: a systematic review. Health Educ Behav 2011
Feb;38(1):49-62 [FREE Full text] [Medline: 21189422]

48. Nijland N, van Gemert-Pijnen JE, Kelders SM, Brandenburg BJ, Seydel ER. Factors influencing the use of a Web-based
application for supporting the self-care of patients with type 2 diabetes: a longitudinal study. J Med Internet Res 2011 Sep
30;13(3):e71 [FREE Full text] [Medline: 21959968]

49. Voogt J, Sligte H, van den Beemt A, van Braak J, Aesaert K. E-didactiek. Welke ict-applicaties gebruiken leraren en
waarom?. Amsterdam: Kohnstamm Instituut; 2016.

50. Ertmer PA, Ottenreit-Leftwich AT. Teacher technology change: how knowledge, confidence, beliefs, and culture intersect.
Journal of Research on Technology in Education 2010;42(3):255-284 [FREE Full text]

51. Han SS, Weiss B. Sustainability of teacher implementation of school-based mental health programs. J Abnorm Child Psychol
2005 Dec;33(6):665-679 [FREE Full text] [Medline: 16328743]

52. Vanwesenbeeck I, Westeneng J, de Boer T, Reinders J, van Zorge R. Lessons learned from a decade implementing
comprehensive sexuality education in resource poor settings: the world starts with me. Sex Educ 2016;16(5):471-486. [doi:
10.1080/14681811.2015.1111203]

53. Schaalma HP, Abraham C, Gillmore MR, Kok G. Sex education as health promotion: what does it take? Arch Sex Behav
2004 Jun;33(3):259-269. [doi: 10.1023/B:ASEB.0000026625.65171.1d] [Medline: 15129044]

Abbreviations
C-group: control group
I-group: intervention group
LLL: Long Live Love
MHS: municipal health services
SE: standard error
SRH: sexual reproductive health

Edited by G Eysenbach; submitted 28.11.16; peer-reviewed by E Jerves, F Drozd; comments to author 28.02.17; revised version
received 31.08.17; accepted 30.11.17; published 18.06.18

Please cite as:
Schutte L, Mevissen FE, Meijer S, Paulussen T, van Empelen P, Kok G
Effect Evaluation of a Web-Based Coaching Intervention to Support Implementation of Sex Education Among Secondary School
Teachers: Randomized Controlled Trial
J Med Internet Res 2018;20(6):e96
URL: http://www.jmir.org/2018/6/e96/ 
doi:10.2196/jmir.7053
PMID:29734139

J Med Internet Res 2018 | vol. 20 | iss. 6 | e96 | p.11http://www.jmir.org/2018/6/e96/
(page number not for citation purposes)

Schutte et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1007/s12310-008-9002-5
http://europepmc.org/abstract/MED/27182282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27182282&dopt=Abstract
http://dx.doi.org/10.1007/s11121-008-0117-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19101802&dopt=Abstract
http://doi.org/10/1007/s11414-015-9475-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26289563&dopt=Abstract
https://doi.org/10.2196/jmir.5670
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27608548&dopt=Abstract
https://doi.org/10.2196/jmir.1639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21212045&dopt=Abstract
https://doi.org/10.1177/1090198110372878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21189422&dopt=Abstract
https://doi.org/10.2196/jmir.1603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21959968&dopt=Abstract
https://files.eric.ed.gov/fulltext/EJ882506.pdf
https://doi.org/10.1007/s10802-005-7646-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16328743&dopt=Abstract
http://dx.doi.org/10.1080/14681811.2015.1111203
http://dx.doi.org/10.1023/B:ASEB.0000026625.65171.1d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15129044&dopt=Abstract
http://www.jmir.org/2018/6/e96/
http://dx.doi.org/10.2196/jmir.7053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29734139&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Lisette Schutte, Fraukje E.F. Mevissen, Suzanne Meijer, Theo Paulussen, Pepijn van Empelen, Gerjo Kok. Originally published
in the Journal of Medical Internet Research (http://www.jmir.org), 18.06.2018. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
as well as this copyright and license information must be included.

J Med Internet Res 2018 | vol. 20 | iss. 6 | e96 | p.12http://www.jmir.org/2018/6/e96/
(page number not for citation purposes)

Schutte et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

