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A B S T R A C T   

Background: Although individually tailored eHealth programmes have shown to be effective in changing patient 
and citizen health behaviours, they have so far not been applied to lifestyle counselling guideline adherence in 
primary health care professionals beyond our STAR project. The programme aimed to support general practice 
nurses adhering to national smoking cessation counselling guidelines and showed encouraging positive impacts 
on both nurse and patient level. 
Objective: To identify lessons learned from our successful application of a tailored eHealth programme in primary 
health care. 
Methods: Triangulation of information from different sources collected throughout the project run time (e.g., 
project meetings, discussions with experts in the fields of computer tailoring, smoking cessation and professional 
education and interactions with general practice nurses). 
Results: We identify four lessons learned which developers and testers of tailored eHealth programmes in primary 
health care should consider, relating to 1) Choosing outcome measures, 2) Measuring outcomes, 3) Practical 
feedback application & Programme accessibility, and 4) Programme interaction. 
Practice implications: We share this information in the hope that we will see more applications of this promising 
intervention strategy – that can build on our work – in the future.   

1. Introduction 

When it comes to supporting an individual’s healthy behaviour 
change (e.g., smoking cessation, improving dietary intake or physical 
activity), the incorporation of personalised, or tailored, feedback has 
been successfully applied in online programmes targeting citizens and 
patients alike [1,2]. Personalising feedback and tailoring content to an 
individual’s beliefs and personal circumstances has shown to be more 
effective in changing psychological constructs and behaviour than 
generic information transfer [3]. Additionally, tailored feedback is often 
more intensely interacted with, and deemed more relevant by its target 
audience [4]. With the rise in popularity and subsequent use of eHealth 
and mHealth channels, tailored feedback can now reach large numbers 
of citizens or patients not necessary grouped by geographical location or 

available timeslots. Such programmes can therefore be accessed at the 
individual user’s leisure, wherever they have online access, increasing 
availability [5] and their scalability potential. 

In primary health care, the importance of supporting patients to 
make and sustain healthy lifestyle choices is also gaining traction, as 
primary care often serves as a gateway for more specialised (and 
therefore more invasive and expensive) care options. As such, primary 
healthcare professionals are stimulated to incorporate preventive ser-
vices in their practice, ranging from screening for lifestyle risk factors to 
high intensity lifestyle counselling [6–8]. Regarding counselling, 
guidelines are provided to help professionals address health behaviour, 
motivate their patients to formulate healthy lifestyle goals and help 
them to reach these goals [9]. 

However, primary health care professionals report a lack of 
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knowledge, confidence, and skills, as well as insufficient time and flex-
ibility to make room for patient education and disease prevention in 
their daily practice [10-12]. To help them adhere to available guidelines 
despite these circumstances, online tailored programmes can offer 
health professionals feedback based on their personal circumstances, 
beliefs, and current behaviour, at a time when it suits them. Since 
tailored feedback has shown potential in changing health behaviour 
among citizens and patients and online access now makes it possible to 
use the programme when and where desired, primary health care pro-
fessionals might be another group to benefit from online tailored advice 
that aims to help them change relevant professional behaviour, such as 
patient-provider communication skills and clinical guideline adherence. 
Therefore, tailored eHealth programmes appear to be both a practical 
and effective choice to improve lifestyle counselling guideline adher-
ence in primary care health professionals. 

Therefore, during 2014–2016, we developed and tested an online 
tailoring programme (STAR) meant for nurses working in general 
practice (i.e., practice nurses and nurse practitioners). The STAR pro-
gramme aimed to improve general practice nurses’ uptake of the Dutch 
smoking cessation counselling guidelines [13], as these health pro-
fessionals are the ones most likely to be actively involved in smoking 
cessation counselling in this setting in the Netherlands [14]. As a result 
of exposure to the STAR programme, guideline adherence improved in 
those nurses with more extensive previous counselling experience and 
those reporting more unfavourable cognitions (e.g., lower levels of 
self-efficacy and social support) [15]. Furthermore, the programme was 
likely to be cost-effective in improving nurses’ guidelines adherence and 
short-term quit rates among counselled patients [16]. Also, nurses 
appreciated the program’s usefulness and accessibility, and smokers 
were very satisfied with the counselling received (7.9/10). These find-
ings show tailored feedback’s potential in digitally supporting primary 
health care professionals in lifestyle counselling guideline adherence. 

However, a literature search (see appendix A for the search strategy 
applied) showed that no online tailored feedback programmes to sup-
port primary health care professional counselling skills have been 
developed and tested before or since the STAR programme. Further-
more, although a recently published Cochrane review exploring strate-
gies to improve smoking cessation rates in primary care identified 7 
trials testing health professional training programmes, none of these 
programmes included a tailored component meant to influence health 
professional behaviour [17]. Another review [18] summarizing the ef-
fect of 32 tailored programmes to address determinants of health pro-
fessional practice similarly did not identify any individually tailored 
online programmes and only three programmes that addressed indi-
vidually assessed facilitators & barriers to primary health care profes-
sional practice [19–21]. All three programmes were offline (i.e., 
consisting of printed educational materials or an individual meeting in 
which tailored information was conveyed) and presented mixed results. 
While access to Baker and colleagues’ tailored programme to support 
depression guideline adherence among general practitioners increased 
the odds of the guideline recommendation to assess suicide risk in pa-
tients dealing with depression, no significant differences for other 
guideline recommendations were found [19]. Cheater et al. [20] 
described no improvements in urinary incontinence guideline adherence 
care among community nurses. And Simon et al.’s tailored programme, 
aimed to increase diuretic or beta-blocker use to treat hypertension [21], 
performed better compared to usual care, but not to a group-based 
programme. Moreover, economic analyses for the latter programme 
showed an average daily per person drug cost savings of 0.0558 dollars, 
compared to usual care [22]. However, the cost of providing this indi-
vidually tailored programme per practice was considerable higher than 
usual care (2400 vs. 333 dollars, respectively). As online programme 
access can be scaled up without much additional cost, developing online 
tailored programmes seems a natural next step to cost-effectively 
improve guideline adherence in primary health care professionals. 

As the STAR programme has shown promise, but so far has not seen 

follow-up, we advocate for more programme development and research 
to fully unlock the potential of individually tailored online feedback 
targeted at primary health care professionals. Based on our experiences 
during development, and effect, process and cost-effectiveness evalua-
tions within the STAR project, this paper aims to support any research 
and/or developer groups interested in using tailored online feedback 
aimed at improving lifestyle counselling guideline adherence by primary 
health care professionals. For this purpose, we will present challenges 
faced and lessons learned, to consider when developing and testing such 
tailored programmes. 

1.1. The STAR project; A brief content overview 

Our web-based computer-tailored programme was developed 
including three modules with individually tailored advice, an online 
forum, modules with information about smoking cessation, Frequently 
Asked Questions (FAQs) and a counselling checklist. We based tailoring 
of our programme content on constructs from the I-Change Model [23], 
a behaviour change framework that has shown to be relevant in 
explaining and changing health behaviours [24,25] and health profes-
sional practice [12,26,27]. Participating general practice nurses had 
access to the programme for a period of 6 months. Tailored feedback on 
nurses’ current behaviour, intention of adherence to the smoking 
counselling guideline, knowledge, attitude, self-efficacy, social influ-
ence perceptions, and action and coping planning was provided based 
on individual user input obtained using a digital questionnaire. The 
programme’s effects were assessed by comparing an intervention group 
(having access to all modules) with a control group (having access to 
FAQs and counselling checklist modules only). The programme’s effects 
on guideline adherence and quit (attempt) rates among counselled 
smokers were assessed after 6 and 12 months (patients in both study 
arms received smoking cessation counselling). Cost-effectiveness and 
cost-utility were also assessed at those time points [15,16]. Further 
detailed information on the STAR programme content is available in our 
protocol paper [13]. 

2. Challenges faced, lessons learned and recommendations that 
followed 

Throughout the STAR project run time, we reviewed experiences 
considering the development and testing of STAR. Project group dis-
cussions and feedback of experts in the fields of computer tailoring, 
smoking cessation and professional education supported this process. 
Furthermore, we conducted exit interviews with general practice nurses 
participating in the STAR randomised controlled trial. 

In this paper, we will discuss four topics we carefully considered in 
the development of our programme and the related challenges we faced 
along the way: 1) Choosing outcome measures, 2) Measuring outcomes, 
3) Practical feedback application & Programme accessibility, and 4) 
Programme interaction. 

2.1. Choosing outcome measures 

In the STAR project, our primary outcome was continued smoking 
cessation among counselled smokers at 6 and 12 months after baseline 
(i.e., immediately after nurses’ access to the programme ended and 6 
months later). From a public health perspective, this makes a lot of 
sense; assessing whether a short-term proxy of health gains was 
observable in counselled individuals. However, the programme was not 
directly aimed at improving this outcome, but rather to stimulate gen-
eral practice nurses’ guideline adherence. Therefore, we measured this 
intermediate outcome as well. As we found out, only experienced nurses 
and those that reported more unfavourable cognitions at baseline 
significantly benefitted from the programme. On a patient level, a sig-
nificant reduction was found in intervention group patients’ nicotine 
dependence after six months, but this effect disappeared after twelve 
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months. Had we not measured both outcomes, we would not have 
known whether any effect on smoking cessation rates (or lack thereof) 
could be related to nurses’ guideline adherence. We therefore recom-
mend including both patient and health professional outcome measures 
to better understand guideline adherence programme effects. 

2.2. Measuring outcomes 

Although we understood what we wanted to measure in general 
practice nurses (i.e., their guideline adherence), identifying an accurate 
way in which to do it was more challenging. We applied data triangu-
lation from three sources: self-reported nurses’ guideline adherence for 
each consultation, reported guideline adherence by counselled patients 
and audio recordings of a random set of smoking cessation consulta-
tions. However, 3 main issues emerged: 1) data was regularly missing, 2) 
data from different sources showed discrepancies and 3) the quality of 
counselling could not be assessed. 

Regarding missing data, we did not have guideline adherence as-
sessments available for each consultation from nurse and patient, nor 
did we audio record all consultations to allow for coding guideline 
adherence by an independent coder. Furthermore, scores from all 
available sources indicated that we likely did not assess the complete 
smoking cessation counselling process. For instance, assessing smoking 
behaviour and offering a brief advice to quit were not consistently re-
ported, even though we would expect these guideline steps to be 
applicable to any type of patient when talking about smoking cessation. 
We expect that counselling often took place over the course of several 
consultations or that initial steps were offered by a different health 
professional (e.g., general practitioners offering a brief quit advice 
before referral to the general practice nurse participating in our trial). 
We recommend following the patient’s journey through their counsel-
ling process, regardless of which health professional is providing that bit 
of counselling and when. Options would be to include all health pro-
fessionals in a practice, incorporate reminders in the practice adminis-
trative system or actively involve the patient in the data collection by 
serving as a prompt. 

Regarding data discrepancies, in some instances nurse, patient and 
coder of the audio recording reported different levels of adherence from 
the same consultation. Triangulation of data was therefore not 
straightforward, as three truths needed to be combined. Based on this 
experience, we would recommend including a consistent objective 
measure of guideline adherence (e.g., an audiotaping and all consulta-
tions and applying a valid assessment tool using two coders). However, 
we also appreciate that perceived adherence levels can have their own 
impact on outcomes (e.g., on patient satisfaction or general practice 
nurse self-efficacy). We would therefore recommend continuing to 
investigate guideline adherence from both the primary care health 
professional and the counselled patient as unit of analyses and investi-
gate how general practice nurse and patient evaluations relate to 
objective assessments. 

Regarding counselling quality, our measures focused on what part of 
the guideline was applied, but not how this was done. Our recommen-
dation would therefore be to apply a measurement tool that can accu-
rately assess counselling quality within the context of guideline 
adherence, such as the Motivational Interviewing Treatment Integrity 
Code [28]. 

2.3. Practical feedback application & accessibility 

For general practice nurses with more extensive counselling experi-
ence at the start of the trial, using the STAR programme improved their 
guideline adherence, while for nurses that had less practical experience 
at baseline it did not. Possibly, less experienced nurses’ degree of inte-
gration of guideline use in daily work routine was lower, which is known 
to influence guideline implementation in primary care [29]. Conse-
quently, they might have found it more difficult to apply practical 

feedback from the programme, even if they were motivated to apply the 
guideline to a wider extent. To support this subgroup of primary health 
care professionals, we recommend combining tailored feedback with 
training sessions on counselling guideline application. This could be 
offered at the worksite, integrated in the tailored programme [30], or a 
combination of the two. In these sessions, trainers could offer opportu-
nities to practice specific skills using simulation practices [31], identify 
organisational barriers to guideline adherence and support the devel-
opment of an individual implementation plan for each nurse. Counsel-
ling guideline adherence programmes can also be helpful as part of 
primary health care professional curricula, to prepare interns for coun-
selling according to the guideline at an earlier stage in their career. 
Online tailored programmes that can motivate and enable students to 
incorporate these counselling skills into their communication arsenal 
and within the context of clinical practice will add benefit to already 
existing teaching modules on communication and counselling. 

Furthermore, general practice nurses reported to view STAR pro-
gramme materials and feedback before or after, but not during consul-
tations. Although the programme was web-based, it was not integrated 
in practice administration systems. This made it either impossible (i.e., 
computers in consultation rooms did not have Internet access) or more 
complicated (i.e., nurses would have to toggle between systems) to ac-
cess the programme while counselling smoking patients. We therefore 
recommend exploring opportunities to integrate guideline adherence 
programmes in general practice administrative systems, to provide 
handheld devices to review programme content during consultations (e. 
g., via a tablet) or to (also) offer paper-based versions of relevant pro-
gramme features (e.g., list of guideline steps or example questions to 
introduce relevant topics) that can be used during consultations. 

2.4. Programme interaction 

In the STAR project, the programme provided tailored feedback and 
access to additional features. This was based on needs and preferences 
explored in interviews with general practice nurses [10], such as a need 
for an online forum for peer support and a practical overview of the 
counselling steps and instructions on how to apply them. However, most 
nurses used the tailored feedback feature only once and the majority did 
not (regularly) interact with other programme features. Research has 
shown that exposure to more than one tailored feedback moment is 
more effective in changing behaviour in patients or citizens [32] and 
general practice nurse clinical test performance [33], so it stands to 
reason this might also benefit their guideline adherence and should be 
stimulated. 

STAR project exit interviews shed some light on the reasons general 
practice nurses did not return to the programme and interact with it 
more frequently. Most importantly, nurses suggested reducing the 
length of textual program content, as using the programme was 
perceived as time consuming. We therefore recommend applying stra-
tegies to limit user time investment while retaining high-quality feed-
back. Several strategies could be applied to facilitate this. Firstly, the 
number of theoretical constructs that were used to offer tailored feed-
back could be reduced; providing users with feedback on selected con-
structs based on a motivational profile assessment [34] or offering users 
the choice as to what they would like feedback on. However, the content 
of the STAR programme was already presented in a flexible format, 
meaning that nurses could (repeatedly) select a topic to read small 
pieces of content of their choice. Secondly, as our programme was 
mainly text-based, application of alternative communication strategies 
(e.g., videos, graphs, animation) could have improved effectiveness [35, 
36] and reduced (perceived) time investment. By maintaining inter-
activity (e.g., by providing tailored advice in video format), improve-
ments in learning outcomes and programme acceptability are more 
likely [37–39]. Thirdly, by applying computer-adaptive testing (CAT) 
methods, lengthy standardized questionnaires could be replaced by 
questionnaires that are individually tailored in terms of length and 
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content, while maintaining tailoring quality. Using CAT, each ques-
tionnaire item is dynamically selected from a pool of items based on a 
measurement model [40], resulting in a questionnaire that is optimized 
for a specific individual by only containing items relevant for this spe-
cific individual. This way, questionnaires could potentially be shortened 
in length to one-third of the initial number of items, reducing the 
completion burden among nurses. This idea of integrating CAT in 
computer-tailoring programmes has only recently been put forward [41] 
and we are unaware of any empirical work in this area so far. 

General practice nurses not returning to the programme might also 
be related to the fact that content remained relatively consistent over 
time and no new content was introduced. Although nurses could request 
an updated tailored advice, the content of this update was based on the 
same questions nurses had answered previously to obtain their initial 
feedback and was composed of a selection of messages from the same 
feedback library. We recommend offering new, but brief, content to 
stimulate return visits by interested nurses. Of particular interest is the 
incorporation of iterative tailoring strategies, as they have shown to be 
more effective than statically tailored programmes in citizens [32]; of-
fering feedback based on guideline-related changes the user has already 
made in terms of cognition (e.g., feeling more capable in supporting 
smokers to increase their motivation to quit) and behaviour (e.g., sup-
porting smokers to increase their motivation to quit). 

Lastly, interviewed general practice nurses reported a lack of 
accessibility of the programme during consultations; recounting using 
the programme before or after, but not during consultations with pa-
tients, a time where arguably the programme content could have the 
most impact. Therefore, in addition to integrating support programmes 
in general practice administrative systems to improve accessibility, we 
also recommend integrating a reminder system into the programme that 
is sensitive to context characteristics, such as geographical location (e.g., 
when entering their workplace) or behaviour (e.g., right before a life-
style counselling consultation is scheduled); strategies that have shown 
feasible in smokers and patients [42,43]. 

3. Conclusion 

Although tailored eHealth programmes have shown to be effective in 
changing patient and citizen health behaviours, they have so far not 
been applied to lifestyle counselling guideline adherence in primary care 
health professionals. In this paper, we share our experiences from the 
STAR project and make recommendations towards research and devel-
opment, in the hope that we will see more applications of this promising 
intervention strategy in the future. 
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