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Abstract

This pilot study assessed the acceptance and use of the e-Health instrument “the
Personal Health Check” (PHC) among clients and professionals in primary care set-
tings. By filling in the online PHC instrument, participants were provided insights
into their health and lifestyle. When results revealed an increased health risk, partic-
ipants were advised to undertake additional lab tests measuring blood pressure and
haemaglobin levels. Based on the online questionnaire and optional lab tests, par-
ticipants then received a report that included individually-tailored feedback from the
e-Health application about personal health risks and suggestions for health interven-
tions. The PHC was implemented in 2016 in four Dutch municipalities that deter-
mined which neighbourhood(s) the PHC targeted and how participants were invited.
The Unified Theory of Acceptance and Use of Technology was used as a theoreti-
cal framework to address our research questions. Methods used to assess acceptance
were: PHC instrument data, data from additional questionnaires completed by PHC
participants, focus groups with PHC participants and professionals in primary care,
and telephone interviews with non-responders to the invitation to participate in the
online PHC. Of the 21,735 invited, 12% participated. Our results showed that par-
ticipants and professionals in this pilot were predominantly positive about the PHC.
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Participants reported that they made an effort to apply the PHC lifestyle advice they
received. Almost all had the knowledge and resources needed to use the PHC online
instrument. Invitations from general practitioners almost doubled participation rela-
tive to invitations from the sponsoring municipalities. The overall low response rate,
however, suggests that the PHC is unsuitable as a foundation on which to develop
local public health policy.

Keywords e-Health - Prevention - Primary care - Community approach - Healthy
lifestyle

Introduction

An ageing population, lifestyle impairments, and an increasing number of
patients with multiple morbidities are now considered to constitute major social
and economic challenges (Cassell et al., 2018; Reeves et al., 2018). Chronic
diseases, including heart disease, stroke, cancer, diabetes, and chronic lung
disease, are collectively responsible for 71% of all deaths worldwide and thus
impose the greatest burden on global health (World Health Organization, 2018).
Research has shown that health care costs for chronic diseases in the Netherlands
doubled between 2011 and 2016 (Nibud, 2016). According to the World Health
Organization (2018), these chronic diseases would be mitigated by reducing four
modifiable risk factors, namely smoking, excess weight, physical inactivity, and
unhealthy diets. In 2017, 23% of the Dutch adult population 18 years and older
smoked and 17% smoked daily (Rijksinstituut voor Volksgezondheid en Milieu,
2021). Half of the adult population was overweight (49%) and 14% were obese.
Furthermore, in 2017 only 47% of Dutch adults met national physical activity
guidelines. With regard to fruit and vegetable intake, 30% and 18% of adults,
respectively, met established guidelines (Rijksinstituut voor Volksgezondheid en
Milieu, 2021).

In recent years, primary care in the Netherlands has started to change its approach
from one emphasizing ‘care and illness’ to one of ‘behaviour and health’ (Raad
voor de Volksgezondheid & Zorg, 2010). Professionals in primary health care are
encouraged to focus more on prevention and health promotion (Raad voor de Volks-
gezondheid & Zorg, 2010). Such a shift in primary care can make a difference in
citizens’ awareness and their choices related to a healthy lifestyle (Zarrinkhameh,
2015). Primary care professionals increasingly acknowledge the advantages of this
changing approach to health, but many lack appropriate tools to shift the focus to
prevention (Geense et al., 2013). One promising approach to health promotion con-
cerns the application of e-Health instruments developed to support behavioural
change. E-Health applications can reduce healthcare costs, provide a higher quality
of care, are easy to use, and increase access to healthcare for all individuals (Pagli-
ari et al., 2005). E-health instruments can also contribute to the early detection of
chronic diseases and are therefore important in the prevention of lifestyle-related
diseases (Brunner-Ziegler et al., 2013; Damman et al., 2017). To account for local
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implementation challenges, tailoring interventions and providing personal feedback
may increase their effectiveness (Storm et al., 2016).

Due to the growing number of similar e-Health applications, health professionals
need a critical evaluation of their relative effectiveness. In addition, many e-Health
interventions have been reported as failing during clinical implementation (Granja
et al., 2018). Several sociodemographic factors, such as age, educational level, socio-
economic status, and migration background, have been shown to affect the accept-
ance of general health checks (Brunner-Ziegler et al., 2013; Dryden et al., 2012).
However, less is known about the adaptation and acceptance of e-Health instruments
in primary care settings (Li et al., 2013). If these instruments are not well-received,
it is unlikely that that they will be employed and sustained over time.

With this study, we sought to understand the acceptance and use among both
the general adult population and among primary care professionals of an e-Health
instrument called the Personal Health Check (PHC). In addition, we assessed the
usability of PHC data for the development of local health policy. The PHC is a pat-
ented (Van Kalken & Kraaijenhagen, 2006) e-Health instrument, based on validated
guidelines for personal health risk management. The PHC consists of different ele-
ments: an online questionnaire, additional lab tests (if applicable) and a personal
health report. The PHC is developed by the Netherlands Institute for Prevention and
E-health Development (NIPED). NIPED is a non-profit research institute that spe-
cializes in the development and application of e-Health in the area of individual pre-
vention and early diagnosis in order to motivate people to make lifestyle changes
(NIPED, 2021). The PHC seeks to increase awareness and motivation among partic-
ipants and to prompt behaviours that are conducive to a healthier lifestyle (Colkesen
et al., 2013).

In this pilot study, participants completed an online questionnaire that included
questions about their socio-demographic characteristics, health-related behaviours,
medical history, and psychosocial stress. When the results revealed an increased
health risk, participants were advised to seek additional lab tests that measured
blood pressure and blood levels (cholesterol, HbA1C, Hemoglobin). These tests
were offered at so-called check-point locations in the participating municipalities.
Participants could make an appointment within a few weeks after filling in the PHC.
At the check-points, professionals of the municipal health service measured their
blood pressure and took a blood sample from a finger-prick. The lab results were
uploaded in the secure online PHC system where participants could access them
through their personal account. Directly after completing the online questionnaire
and/or receiving the results of the optional lab tests, participants received a personal
health report in the secure online e-Health system with feedback about their per-
sonal health risks and tailored suggestions for locally available health interventions.
For example, participants who did not meet the physical activity guidelines received
suggestions for participating in physical activities in the neighbourhood, such as
the local walking club. Tailored feedback is considered to be a successful way of
promoting behavioural change (Krebs et al., 2010; Van den Brekel-Dijkstra et al.,
2015).

In order to explain the acceptance and use of this novel intervention, we employed
the Unified Theory of Acceptance and Use of Technology (UTAUT; Venkatesh
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et al., 2012). This theory is based upon the conceptual and empirical correspond-
ence among eight theories and models of innovation acceptance and implementation
(Venkatesh et al., 2003). The UTAUT model consists of two direct determinants of
technology usage behaviour (intention and facilitating conditions), and three indirect
determinants of usage (effort expectancy, performance expectancy, and social influ-
ence; Venkatesh et al., 2003). Subsequently, Venkatesh et al. (2012) incorporated
price value (i.e. willingness to pay for technology use) as a sixth predictor of behav-
ioural intention. The UTAUT model has demonstrated its usability in several studies
on e-Health acceptance (Baumeister et al., 2014; Ebert et al., 2015; Li et al., 2013;
Liu et al., 2014).

Methods
Design, Sample and Procedure

We used an observational design to assess the acceptance of the PHC by both
participants within the general population and participating professionals in pri-
mary care. We implemented the PHC in 2016 in four municipalities in the prov-
ince of North-Brabant in the Netherlands. The municipalities selected their own
neighbourhood(s) for implementation and determined how participants would be
invited (e.g., by primary care practices or by the municipality itself with support
of the Municipal Health Service). Overall, 21,735 adults (aged > 18) were invited
to complete the online PHC questionnaire. The final response rate was 12.6%
(2732 participants). In one municipality, the invitation was sent by a general prac-
tice instead of by the municipality. This doubled the response rate (22%) relative
to that of the other three municipalities (12%, 10%, and 10%).

For this study, we used the anonymous online PHC questionnaire data pro-
vided by study participants to obtain insight in their health profiles (N=2732).
To assess acceptance of the PHC, we asked participants to complete three online
follow-up questionnaires after 5 days (684 participants, 25%), 3 months (367 par-
ticipants, 13%), and/or 6 months (441 participants, 16%). All participants had
to complete the online PHC questionnaire to be invited for the subsequent three
follow-up questionnaires. The estimated questionnaire completion time was 5 min
for each of the three follow-up questionnaires. Because responses were anony-
mous, data from the PHC questionnaire and the three follow-up questionnaires
could not be linked by participants across data collection waves. We therefore
treated the follow-up questionnaires as independent samples. Participants gave
written informed consent on the computer before they started filling in the PHC
questionnaire according to data protection legislation. Ethical review was per-
formed by Tilburg University.

To obtain more in-depth insights in the acceptance of the PHC among par-
ticipants who completed the online PHC and to obtain some first insights into
the acceptance among primary care professionals, we conducted a total of eight
focus groups in the four participating municipalities: four with participants who
completed the online PHC questionnaire (n=25; between 5 and 7 in each group)
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and four focus groups with primary care professionals (n=12; between 2 and 4
in each group). The focus groups were conducted after participants completed the
online PHC questionnaire. Participants of the focus groups were recruited using
different strategies in the four municipalities that included: advertisement in the
local newspaper; advertisements on the websites of the municipalities; flyers and
face-to-face recruitment at the primary care practices and at the checkpoints for
additional lab tests; and word of mouth through social community teams, munici-
pal health service employees, and neighbourhood councils. Primary care profes-
sionals were directly recruited by contacting participating primary care prac-
tices. The 2 h focus groups were semi-structured with open-ended questions,
and followed a moderator’s guide based on the UTAUT model. The moderator’s
guide for the focus groups with participants included the following topics: gen-
eral experience with completing the online PHC, reasons for participation in the
PHC, familiarity with the use of computers, websites, online questionnaires or
apps; need for and received help with completion of the online PHC question-
naire; opinion about the invitation to participate in the online PHC; expectations
about participating in the PHC; contribution of the PHC in improving health and
lifestyle; participants’ health and lifestyle awareness; the role of the social envi-
ronment in relation to participation in the PHC; willingness to pay a fee; recom-
mendations for further implementation and reach of the PHC. The moderator’s
guide for the focus groups with primary care professionals included the following
items: general experience with participation in the PHC in primary care prac-
tices; perceived consequences (i.e., temporarily increased workload); expecta-
tions about the PHC; contribution of the PHC in improving health and lifestyle;
insight into experiences of participants that completed the online PHC; attitude
towards the PHC as e-Health instrument; willingness to pay a fee; recommenda-
tions for further implementation and reach of the PHC.

In addition to the focus groups, we conducted telephone and face-to-face inter-
views with 58 non-responders who did not participate in the online PHC question-
naire after receiving an invitation. The aim of these interviews was to obtain insight
into the reasons for non-response. The non-responders interviews were conducted
after the recruitment for completing the online PHC questionnaire was finished and
parallel to the focus groups. Non-responders were recruited through an advertise-
ment in the local newspaper, advertisements on the websites of the municipalities
and face to face at the participating primary care practices. The 30-min interviews
were semi-structured with open-ended questions, and followed an interview guide.
Non-responders were asked whether they received the invitation to participate in the
PHC and whether they visited the PHC website, their main reason for non-response,
their impression of the invitation, conditions that would have led to participation and
whether they discussed participation with their social environment.

All focus groups and interviews were conducted by the same facilitators. Par-
ticipants consented to participate in the focus groups and non-responder interviews
either in writing or verbally.
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Measures

The PHC questionnaire consisted of several measures. Socio-demographic vari-
ables (3 items) included age, sex, and educational level. Health-related behav-
iours included indicators of nutritional behaviour (4 items), physical activity (2
items), smoking behaviour (2 items), alcohol consumption (1 item). For each
indicator, we used Dutch guidelines to determine whether participants met
behavioural recommendations (Gezondheidsraad, 2015, 2017). Body Mass Index
(BMI; 2 items) was calculated based on participants’ self-reported height and
weight. Cardiometabolic risk was calculated using the algorithm developed by
Alssema et al. (2012), a validated prediction tool to identify people who are cur-
rently free from disease but at high risk of future cardiovascular disease, Type
2 diabetes, or chronic kidney disease. Further, a cardiovascular risk profile was
calculated based on the Systematic COronary Risk Evaluation project (SCORE;
Conroy et al., 2003). This profile was calculated for participants who underwent
additional lab tests and included the following risk factors: cholesterol level,
age, sex, smoking and systolic blood pressure. Psychosocial stress was meas-
ured using four questions about stress at work and at home, financial stress, and
major life events in the past year, which were based on the INTERHEART study
(Rosengren et al., 2004). An example of an item was: ‘How often did you expe-
rience stress at home in the past year?’ (Response options: Never/sometimes/
often/always/not applicable). Vitality as a dimension of engagement was meas-
ured with six items on a 7-point scale (1 =never to 7 =daily) based on the Utre-
cht Work Engagement Scale (Schaufeli, 2006) and adjustments were made for
participants who were unemployed.

The online follow-up questionnaires included a relevant selection of seven
determinants of the UTAUT model to assess acceptance of the online PHC
(Venkatesh et al., 2012). Table 1 presents an overview of the measures included
in each follow-up questionnaire. We measured all UTAUT items except for price
value on a 4-point scale (1 =completely disagree to 4 =completely agree). Price
value was measured by three items asking about participants’ willingness to pay
for the PHC; if yes, how much; if no, why they were not willing to contribute.

Data Analysis

We analysed PHC data and data from our follow-up questionnaires with SPSS
version 21.0 and began by describing participant characteristics and find-
ings related to our various outcome measures. Our logistic regression analyses
employed the Enfer method to determine correlates of BMI with sex or edu-
cational level as independent variables. We conducted similar logistic regres-
sion analyses with nutritional behaviour, physical activity, alcohol use, smok-
ing, health risks and mental complaints as dependent variables. We performed
linear regression analyses to determine whether lifestyle behaviour variables
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were associated with age. Associations were considered statistically significant
if p<0.05.

We audiotaped the focus groups with participants’ and professionals’ informed
consent and transcribed a report for each group that was then sent by e-mail to
participants for validation. Participants could sent their feedback by e-mail within
a two-week period. We used the UTAUT model as the framework for qualitative
analysis of the focus groups. Meaning units (i.e., words or sentences) were labeled
with codes and grouped into categories and subcategories. The codes were checked
by and discussed with a researcher and disagreements were resolved in a consensus
meeting. Where data did not fit into the UTAUT model, we grouped them in addi-
tional categories, such as “reach of the PHC” and “other PHC-related issues”. Short
reports were made of the telephone interviews with non-responders and the results
were summarized for each interview question.

Results
Sociodemographic Characteristics

The mean age of participants who completed the online PHC questionnaire
(N=2732) was 54 years (range 19-97; SD=13.7) and 56.3% of the participants
were women. Low-educated participants were underrepresented (22.5%) relative
to middle- (39.3%) and high-educated participants (38.1%).

PHC Profile

Table 2 presents the PHC lifestyle profile of participants that completed the
online PHC questionnaire and significant subgroup differences. Of the partici-
pants, 37.5% were overweight (excluding obesity) and 12.4% were obese and
74.4% met the physical activity standard. Furthermore, 14.5% smoked and 7.5%
of the smokers, reported to smoke ten or more units of tobacco (cigarettes, shag,
cigars, cigarillo and/or pipe) per day. Of the participants, 30% drank more than
seven glasses of alcohol a week. Only 18.4% and 34.8% met the Dutch vegetable
and fruit consumption standards, respectively. Of the participants with additional
lab results (n=668), 63.8% appeared to have an increased risk of cardiovascu-
lar diseases. Of those without additional lab results (n=2001), 88.7% reported at
least one risk factor for cardiometabolic diseases and 28.4% were being treated.
In addition, 3.9% of all participants had diabetes, 57.1% had an increased risk of
psychosocial stress, and 9.3% scored low on vitality, meaning they experienced
less energy, less strength, and less (work) engagement.
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Self-Reported (Intention to) Change Behaviour

Table 3 shows participants’ intention to change health-related behaviour directly
after receiving personal feedback from the PHC application and their reported
(intended) behavioural change at 5 days, 3 months, and then 6 months after par-
ticipation. The immediate intention to change after completing the PHC was
highest for losing weight (91.2%), followed by exercising more (73.5%), and
quitting smoking (62.1%). For each lifestyle theme, the majority of the partici-
pants preferred to achieve their goals without professional help. Their intention
to change 5 days after participation was the highest for nutritional behaviour and
remained the highest both 3 and 6 months after participation. The majority of the
participants who continued to take action to improve their alcohol intake (97.0%),
nutritional behaviour (90.8%) and mental complaints (89.5%), reported making
their changes without any professional help (data not shown). Physical activity
changes were most often undertaken in a group (16.2%), and physical complaints
were managed with professional help (39.5%; data not shown).

Determinants of Acceptance

Table 4 shows the descriptive statistics of the UTAUT variables. Five days after
baseline completion, 62% of the respondents expected that using the PHC would
contribute to improving their health. After 6 months, almost half of the participants
reported that the PHC had contributed to improving their health. Further, the major-
ity of the participants thought that the questionnaire was understandable and easy
to complete. The role of participants’ social environment in stimulating their use of
the PHC was limited. The majority of the participants reported having the required
facilitating conditions for using the PHC. While participants did not have to pay for
the PHC, 56.7% reported they were not prepared to pay for the PHC, emphasizing
that health insurance should take financial responsibility (data not shown). Other
reasons given for participants’ unwillingness to pay for the PHC were that they did
not see much added value in it or thought that they could monitor their health them-
selves. Of the participants, 5.7% said they would be willing to pay for the use of the
PHC, in an amount that varied between €10 and €20 as a one-time cost.

Among the participants who completed the questionnaire after 5 days (n=395),
51.4% reported that they would participate again in the PHC, and 20.8% would con-
sider doing so. In the 3- and 6-month questionnaires, 57.8% and 45.2% of the partic-
ipants, respectively, were willing to participate again. Of the participants that filled
in the questionnaire after 3 months, 21.7% had contacted a local professional (e.g.,
dietician, physiotherapist), as recommended in their personal health report.

@ Springer



37

Journal of Prevention (2022) 43:25-48

261 =u sarreuuonsanb dn mofjo ‘g,z = u 2areuuonsanb HH{ aurfeseq ‘sojdures juapuadapur se pajear) 218 SAWI) JUSWAINSLIW INOJ Y, ‘2ION

I'es 69t 091 879 TLE 98 y'ee rLe 4 162 - - - syure[duwoo [edrsAyq
1'e6S 6°0% 6S1 0°¢9 0°6¢ 001 9°0¢ L'Te 9°9¢ ¥8¢ - - - sjure[duwoo [eyuay
S'8¢ S'19 9Tt L1y £'8S €91 - - - - 88 16 0851 1ySom Sutsor]
8'¢6¢ Y9 9¢C L'y [Y9Y €Tl 9°6C ¥'6C 6t (Y44 §9C SeL 8L9 Kranoe rearsfyq
0vL 09T €L 8'69 (4013 €S 1'ee 6'0S 6'ST 801 6°LE 129 G8¢ Sunjowg
919 '8¢ 91 009 oov 08 Lel VIS 6'8C ¥8¢ 879 TLE 8¢ osn [0YOdIY
6'9¢ I'eL ¥9¢ 43 9°L9 G81 €C L'TC I'es LOS L'8Y €18 £€¥9C InolAeyeq euontnnN
% % u % % u % % % u % % u
ON SOX ON SOX ON 9qAeN SOX ON SOX
arreuuonsenb arreuuonsonb aIreu

yjuow-g d3ueyd INoIARYg

qjuowl-¢ 93ueYD INOIABYDG

axreuuonsanb Aep-¢ uonuajug

-uonsanb-)H{ 2uI[uo uonuUAU]

sowIdY) 9[AISYI']

DHd 2y ur uonedionred 1eije syjuow 9 pue ‘syiuow ¢ ‘skep ¢ :dn-mo[[oJ e pue aurfeseq Je 95uryd [eINOIABYRqQ pue uonuur payiodar-Jjos € ajqeL

pringer

As



Journal of Prevention (2022) 43:25-48

38

¥+ ¢ sosuodsar= 0213k (A[0)o[dwod) pue ‘7 + | sosuodsor =213

-esIp (A[93191dwod) se pastuojoyorp a1om suondo 1omsuy 9213e A[a1e1dwod (§) ‘@a13e (¢) ‘0a1desip (7) ‘9a13esip A[03o[dwod (1) a1om wa yoea 10} suondo asuodsay ‘210N

I'vL 6'ST T8¢ DHd 2y} 3uIsn san[noLjIp 2AeY [ Uy s1oyjo woly djoy 303 ued |
I'1L 6'8C 0LE asn | sowrwrer3ord reindwod 1o sdde ‘saysqam Ioy1o yam s[quedwod st JHJ 9yl Jo asn Y],
0'L6 0¢ 961 DHd Y3 2sn 0} A1eSS909u 9Fpajmou] ay) 2AeY |
€66 LY 6v DHJ 9y} 9sn 0} £1e$5000U (TJ-TA\ ‘JouIuI ‘I10Jnduwiod & oYI[) S90IN0SAI Y} dARY |
SUORIPUOD SUDINIIDY
€6€ L09 0t DHd 2y @sn | yey) 1o501d onfea T jeyy suoruido asoym o[doog
vee 999 0¥ DHd 9y 9sn p[noys [ JuIy Inolaeyaq Aw souangur oym 9[doog
9Ty LS 014 DHd 2y asn p[noys [ juryy saw o) jueyrodur are oym o[dosq
2ouampfur (01208
€68 901 0S9 ur [y 0} Asea sem aareuuonsanb ayJ,
£'¢6 L9 059 MO[[0] 0} ASed sem a1reuuonsanb oy,
8°¢6 9 0S9 J[qepueIsIopun sem aIreuuonsonb ay,
£ouvoadxa 11077
VLY 9'CS ey yIeay Aw ur sjuowrasoldwir 03 paynqrnuod sey JHJ Y.L
79 9'LE 66€ yIeay A ur syudwesoIdwir 03 9Inqrnuod [[im DHJ 2Yp Sursn jey) 30adxo |
£oun1oada aouvutiofiag

(%) (%) 9213
9218y (Ae1dwio)) -esiq (A[e1erdwo)) u S9[qeLIeA [NV.LN

[epowr [NV oy Suisn DHJ 2y} o 2ouridesoe jo sonsne)s oanduosoq § ajqel

pringer

As



Journal of Prevention (2022) 43:25-48 39

Focus Groups Results
Performance Expectancy

Three quarters of participants of the focus groups reported that their PHC results
matched their expectations and were mainly a confirmation of the healthy aspects
of their lifestyle and the health risks with which they were already familiar. About a
quarter of the participants said they critically evaluated the advice provided in their
personal health report. For example, one focus group participant said: “You have
to maintain a critical attitude to determine whether the results and advice apply to
your personal situation and keep interpreting yourself.”

Three quarters of professionals from the four focus groups reported that the PHC
had brought relatively limited new insights. Contrary to their expectations, only a
few new patients were diagnosed with chronic conditions, and the PHC did not lead
to an increased workload through an increase in patients visiting general practition-
ers with questions or concerns. About a quarter of the professionals and participants
wrongly expected that the PHC would provide their general practitioners (GP) with
automatic feedback about their patients’ results: “I expected to automatically obtain
sight of the results of patients who have increased health risks, but who rarely or
never come to my practice.” According to these participants and professionals, this
would be of added value and could increase the effect of the PHC.

Effort Expectancy

Almost all focus group participants experienced the PHC as user friendly and under-
standable. However, they reported that some questions were difficult to understand
and that answer options did not always accommodate their personal situation.

The majority of the professionals in the focus groups evaluated the PHC as a
valid instrument that could enhance consciousness among participants and could
contribute to public health, especially when it reached people who are not regularly
seen in primary care. However, about a quarter of the professionals found the ques-
tions to be too extensive, a possible barrier to participation: “The PHC is not eas-
ily accessible and I wonder whether you miss certain groups with this instrument.”
These professionals suggested a reconsideration of the questions asked and advice
given since they believed those could be misunderstood.

Social Influence
Almost all participants of the focus groups were not influenced by their social envi-
ronment to use the PHC. Only a few participants discussed the PHC pilot with other

people: “Different people in my neighbourhood shared their doubts about the invita-
tions sent by the municipality and had privacy-related objections.”
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Facilitating Conditions

All focus group participants reported possessing the knowledge and resources to
use the PHC: “The PHC was easily accessible and we are familiar with the use of
digital applications.” Three-quarters of participants thought the PHC was not suit-
able for elderly people who, they claimed, are often unfamiliar with digital systems.
About a quarter of the professionals reported that participants stopped using the
PHC because of language difficulties or barriers related to using the internet.

Price Value

In general, almost all participants in the focus groups were willing to pay a fee for
the PHC, although about a quarter thought the response would be better if the PHC
were subsidised by the government, paid by insurance. Moreover, several wondered
whether a fee was necessary, since preventive activities would eventually lead to
lower health care costs.

All professionals thought that charging a fee to participate in the PHC would be a
barrier, especially for lower educated people, and would likely yield a select group
of participants, thereby increasing health inequities.

Reach of the PHC

Overall, participants said that an invitation sent by their GP would create more trust
and lead to a better response than would an invitation from their municipality. “The
GP invitation creates more urgency and trust. The invitation from the municipality
is more non-binding.” However, a few participants thought it was helpful that the
municipalities were involved in the pilot.

The health care professionals concurred. They believed that people had more
confidence in their GP in health matters and regarded an invitation from the GP as
more personal than an invitation from their municipality.

Results from Interviews of Non-Responders

The interviews with non-responders revealed that the main reasons for non-response
were that people were already under the care of their GP or specialist, and that
they had already received an annual check-up through their GP or employer. Pri-
vacy-related issues were a further reason for non-response, since people expressed
a desire to only share confidential health-related information with their health care
providers.

Discussion
Our study assessed the acceptance and use of the PHC among participants and pri-

mary care professionals, as well as the utility of PHC data as a basis for developing
local health policy.
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Regarding the acceptance of the PHC, our results (online follow-up question-
naires and focus groups) show that participants and primary care professionals were
predominantly positive. In addition, participants reported applying the lifestyle
advice provided by the PHC, or at least making an effort to do so. More insight into
their personal health data should also encourage people to take increasing respon-
sibility for their health, since it should keep them empowered and actively engaged
both in their health and in the prevention or progression of further disease (Fylan
et al., 2018; Lucivero, 2017; Niezen & Verhoef, 2018). Often, e-Health services are
not adopted because of a lack of acceptance by their users (Choi et al., 2019). A
recent review by Schreiweis et al. (2019) reported limited exposure to and knowl-
edge of e-Health (i.e., poor digital health literacy) as the most frequently reported
barrier, followed by the lack of devices needed for access, together with problems
related to costs. In this pilot, the PHC was provided for free, and both participants
and professionals reported that paying a fee to use it would be a barrier to accept-
ance. Coverage by health insurance or through employers might overcome this
barrier.

Our results concerning participants’ intention to change their behaviours and
action undertaken, as characteristics of acceptance, indicate that the PHC appeared
to create awareness of participants’ health and health related behaviour and moti-
vated a large group of participants to make an effort to improve their health. In gen-
eral, e-Health seems to stimulate patients’ self-management and empowerment by
providing them with more knowledge about their disease or lifestyle and increases
their receptivity to, involvement in, and maintenance of a healthier lifestyle (Tal-
boom-Kamp et al., 2018; Van der Kleijj et al., 2018). Actual behavioural change as
reported in our study at either 3 or 6 months follow-up varied for the different life-
style behaviours we specified. It has been widely demonstrated that intentions to
change behaviours do not guarantee actual behavioural change (Webb & Sheeran,
2006). Evidence suggests that intentions are translated into action about half of the
time (Webb & Sheeran, 2006).

Purposeful guidance toward the PHC appeared to be an important and neces-
sary first step to a healthier lifestyle for participants. Our printed invitation signed
by the GP doubled the response rate relative to the invitation from the municipal-
ity. This suggests that a personal and professional recommendation from a GP, as a
highly rated professional (Schéfer, 2016), is an important success factor that can be
used to reach the target population. This can be attributed to the specific patient-GP
relationship and patients’ expectations of their GP’s role (TNS NIPO, 2011). Fur-
thermore, the quality of the contact between doctor and patient can influence how a
patient responds to illness and treatment (Chandra et al., 2018; Kelley et al., 2014;
Tarrant et al., 2003).

We also found that participants in this pilot had an above-average healthy lifestyle
profile relative to the Dutch population in general. However, two thirds did not meet
national standards for alcohol use, nor for fruit and vegetable intake. As reach can
be considered a key aspect of ‘acceptance,” an important question is whether the
PHC, as implemented in this pilot, reached individuals at higher risk-levels, where
the greatest health gains can be achieved. People with a less healthy lifestyle are
more often found among groups with lower education, lower income levels, and
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migratory backgrounds (Pharos, 2019). Insufficient health and e-Health literacy
both play an important role in this respect, as many from lower socioeconomic sta-
tus groups experience difficulties in understanding health-related information. The
first European health literacy survey among eight European countries showed that
28.7% of the Dutch participants had difficulty understanding health related informa-
tion (Sgrensen et al., 2015). Subgroups within the population, as defined by finan-
cial deprivation, lower social status, lower education, or older age, had higher pro-
portions of people with limited health literacy (Sgrensen et al., 2015). Regarding
e-Health literacy, almost all participants in our study reported having the knowledge
and resources needed to use the PHC, which is in line with previous research (Ozok
et al., 2014), and indicates a sufficient level of e-Health literacy.

Our study’s low and selective response emphasizes that increasing the response
rate should be specifically addressed in future when implementing the PHC, particu-
larly within low socio-economic groups. In a study implementing a precursor of the
PHC in the Netherlands, a much higher response rate (70%) in underserved popula-
tions was achieved by a culturally adapted postal approach initiated by respondents’
GPs with a follow-up call to non-responders (Groenenberg et al., 2015). Research
showed that, in general for optimal use of e-Health, different stakeholders such as
patients, entrepreneurs, health care professionals and health care insurers should col-
laborate (Swinkels et al., 2018; Van der Kleij et al., 2018; Versluis et al., 2020).
They should preferably be identified and involved at an early stage in the develop-
ment and implementation of e-Health interventions (Nilsen et al., 2020). Our study
emphasizes the value of professionals in the primary care practice as stakeholders,
since the GPs’ invitation almost doubled participation in one of our municipali-
ties. This finding underscores the importance of “blended care,” in which face-to-
face care is combined with e-Health applications (Van der Kleij et al., 2018). This
approach could be used to expand the role of the primary care practices, by referring
to the PHC in routine care contacts and discussing the lifestyle advice generated,
which may facilitate reaching underserved populations.

Some focus group participants reported that they felt the results and advice
received in the health report were a poor fit for their personal situation. Although
tailored feedback was provided after participants completed the online PHC, some
revisions might be needed to make sure the feedback fits better to the target group
since tailored feedback is important in promoting healthy behaviour (Kaptein et al.,
2015; Krebs et al., 2010). Finally, the involvement of end users such as patients and
their caretakers, consumers, and healthcare professionals would increase the likeli-
hood that the development and implementation of digital health solutions would be
driven by people’s practical health needs (European Public Health Alliance, 2017;
Haluza & Jungwirth, 2015).

Limitations

We acknowledge a number of limitations to our study. Our findings are based on
self-reported data, which may have led to socially desirable responses. Furthermore,
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people tend to underestimate unhealthy behaviours (Prince et al., 2020). In addi-
tion, the determinants of acceptance based on the UTAUT model were measured in
separate questionnaires completed by different participants. Participation was anon-
ymous, which means that the data from the three follow-up time periods could not
be linked to any given individual. We therefore only reported descriptive results of
the three follow-up questionnaires. We did not include results concerning changes
over time, since we cannot base such conclusions on independent samples that dif-
fered significantly on some demographic characteristics of participants. This study
did not provide deeper insight into how participants undertook action and to what
effect. Nor do we know whether any reported intended behaviour change may have
occurred without participation in the PHC, since this study did not include a control
group (Reinwand et al., 2015). Further, some measures of several determinants of
the UTAUT model needed to be adjusted for this pilot study because of the limited
length of the questionnaires. We did not include two determinants of the UTAUT
model in this study: habit, as the PHC was implemented as a pilot and the period too
short to measure this variable, and hedonic motivation, because it appeared less rel-
evant to us and the length of the questionnaire was limited. People with a lower edu-
cational level are less likely to make use of e-Health applications (Latulippe et al.,
2017). The fact that this group was underrepresented in our sample is a limitation.

Despite the positive influence of the GP invitation in one of the municipalities,
the overall response rate to the invitation to complete the online PHC questionnaire
was very low compared with the response on regular health monitors conducted by
the municipal health services among the general Dutch population every four years
(12.6% of invited participants in the PHC vs. average 30.8% of invited adults in the
health monitors). When we compare the background characteristics of participants
with national and municipal populations, less-educated people, people between 19
and 35 years old and people with an unhealthier lifestyle were underrepresented in
our sample (Centraal Bureau voor de Statistiek, 2018).

Conclusion

The participants and main stakeholders involved in this study were predominantly
positive about the PHC. Almost all participants had the knowledge and resources
needed to use the PHC online instrument. Invitations by GPs relative to munici-
palities almost doubled participation. However, the study’s overall low response
rate makes data from the PHC unsuitable as a basis on which to develop local pub-
lic health policy.

Acknowledgements This study was funded by ZonMw, the Netherlands Organization for Health
Research and Development (grant number: 531001208). The e-Health instrument was developed by
Netherlands Institute for Prevention and E-health Development (&niped). The local implementation of
the intervention was carried out by the Municipal Health Services GGD Hart voor Brabant and GGD
West-Brabant, four Dutch municipalities, local general practitioners and &niped. Data collection was
done in collaboration with the Municipal Health Services.

@ Springer



44 Journal of Prevention (2022) 43:25-48

Compliance With Ethical Standards

Conflict of Interest The authors declare that they have no conflicts of interest.

Ethical Approval This study was not subject to the Dutch Medical Research Involving Human Subjects Act
and therefore medic ethical assessment was not compulsory. The study has been performed in accordance
with the ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments or
comparable ethical standards. Ethical review was performed in accordance with the local policy of Tilburg
University.

Prior to their participation participants were informed that contributions included in the results would be
made anonymous. Results would not be reducible to individuals or individual organizations. Participants
gave informed consent to the use of the data according to data protection legislation. Participants con-
sented to participation in writing or orally.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

References

Alssema, M., Newson, R., Bakker, S., Stehouwer, C., Heymans, M., Nijpels, G., & Dekker, J. (2012).
One risk assessment tool for cardiovascular disease, type 2 diabetes, and chronic kidney disease.
Diabetes Care, 35(4), 741-748. https://doi.org/10.2337/dc11-1417

Baumeister, H., Nowoczin, L., Lin, J., Seifferth, H., Seufert, J., Laubner, K., & Ebert, D. (2014). Impact
of an acceptance facilitating intervention on diabetes patients’ acceptance of Internet-based inter-
ventions for depression: A randomized controlled trial. Diabetes Research and Clinical Practice,
105(1), 30-39. https://doi.org/10.1016/j.diabres.2014.04.031

Brunner-Ziegler, S., Rieder, A., Stein, K., Hoffmann, R., & Dorner, T. (2013). Predictors of participation
in preventive health examinations in Austria. BMC Public Health, 13(1), 1138. https://doi.org/10.
1186/1471-2458-13-1138

Cassell, A., Edwards, D., Harshfield, A., Rhodes, K., Brimicombe, J., Payne, R., & Griffin, S. (2018). The
epidemiology of multimorbidity in primary care: A retrospective cohort study. British Journal of
General Practice, 68(669), e245-251. https://doi.org/10.3399/bjgp18X 695465

Centraal Bureau voor de Statistiek. (2018). StatLine Bevolking; onderwijsniveau. Den Haag/Heerlen:
CBS. https:// statline.cbs.nl/Statweb/. Date accessed: 12 November 2018.

Chandra, S., Ward, P. R., & Mohammadnezhad, M. (2018). Trust and communication in a doctor-
patient relationship: A literature review. Journal of Healthcare Communications. https://doi.org/
10.4172/2472-1654.100146

Choi, W. S., Park, J., Choi, J. Y. B., & Yang, J. S. (2019). Stakeholders’ resistance to telemedicine
with focus on physicians: Utilizing the Delphi technique. Journal of Telemedicine and Telecare,
25(6), 378-385. https://doi.org/10.1177/1357633X 18775853

Colkesen, E. B., Laan, E. K., Tijssen, J. G. P., Kraaijenhagen, R. A., van Kalken, C. K., & Peters, R.
J. G. (2013). Effect of a web-based health risk assessment with tailored feedback on lifestyle
among voluntary participating employees: A long-term follow-up study. Journal of Community
Medicine & Health. https://doi.org/10.4172/2161-0711.1000204

Conroy, R., Pyorild, K., Fitzgerald, A., Sans, S., Menotti, A., De Backer, G., Ducimetiére, R., Jousi-
lahtig, P., Keilh, U., Njglstadi, I., Oganovj, R. G., Thomsenk, T., Tunstall-Pedoel, H., Tverdalm,
A., Wedeln, H., Whincupo, P., Wilhelmsenn, L., & Graham, I. M. (2003). Estimation of ten-year

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2337/dc11-1417
https://doi.org/10.1016/j.diabres.2014.04.031
https://doi.org/10.1186/1471-2458-13-1138
https://doi.org/10.1186/1471-2458-13-1138
https://doi.org/10.3399/bjgp18X695465
https://doi.org/10.4172/2472-1654.100146
https://doi.org/10.4172/2472-1654.100146
https://doi.org/10.1177/1357633X18775853
https://doi.org/10.4172/2161-0711.1000204

Journal of Prevention (2022) 43:25-48 45

risk of fatal cardiovascular. European Heart Journal, 24, 987-1003. https://doi.org/10.1016/
S0195-668X(03)00114-3

Damman, O., Bogaerts, N., van den Haak, M., & Timmermans, D. (2017). How lay people understand
and make sense of personalized disease risk information. Health Expectations, 20(5), 973-983.
https://doi.org/10.1111/hex.12538

Dryden, R., Williams, B., McCowan, C., & Themessl-Huber, M. (2012). What do we know about who
does and does not attend general health checks? Findings from a narrative scoping review. BMC
Public Health. https://doi.org/10.1186/1471-2458-12-723

Ebert, D., Berking, M., Cuijpers, P., Lehr, D., Portner, M., & Baumeister, H. (2015). Increasing the
acceptance of internet-based mental health interventions in primary care patients with depressive
symptoms. A randomized controlled trial. Journal of Affective Disorders, 176, 9—17. https://doi.
org/10.1016/j.jad.2015.01.056

European Public Health Alliance. (2017). Digital Solutions for Health and Disease Management.
Brussels: European Public Health Alliance. https://epha.org/wp-content/uploads/2017/05/Digit
al-solutions-for-health-Discussion-Paper.pdf. Date Accessed: 4 January 2021.

Fylan, F., Caveney, L., Cartwright, A., & Fylan, B. (2018). Making it work for me: Beliefs about mak-
ing a personal health record relevant and useable. BMC Health Services Research. https://doi.
org/10.1186/s12913-018-3254-z

Geense, W. W., van de Glind, I. M., Visscher, T. L., & van Achterberg, T. (2013). Barriers, facilita-
tors and attitudes influencing health promotion activities in general practice: An explorative pilot
study. BMC Family Practice, 14(1), 1-10.

Gezondheidsraad, (2015). Richtlijnen Goede Voeding 2015. https://www.gezondheidsraad.nl/docum
enten/adviezen/2015/11/04/richtlijnen-goede-voeding-2015. Date Accessed: 12 November. 2018.

Gezondheidsraad. (2017). Beweegrichtlijnen 2017. https://www.gezondheidsraad.nl/documenten/
adviezen/2017/08/22/beweegrichtlijnen-2017 Date Accessed: 12 November 2018.

Granja, C., Janssen, W., & Johansen, M. (2018). Factors determining the success and failure of
eHealth interventions: Systematic review of the literature. Journal of Medical Internet Research.
https://doi.org/10.2196/10235

Groenenberg, 1., Crone, M. R., van Dijk, S., Meftah, J. B., Middelkoop, B. J. C., Assendelft, W. J. J.,
& Siggelbout, A. J. (2015). Response and participation of underserved populations after a three-
step invitation strategy for a cardiometabolic health check. BMC Public Health, 15(1), 1-10.
https://doi.org/10.1186/s12889-015-2139-x

Haluza, D., & Jungwirth, D. (2015). ICT and the future of health care: Aspects of health promotion.
International Journal of Medical Informatics, 84(1), 48-57. https://doi.org/10.1016/j.ijmedinf.
2014.09.005

Kaptein, M., Markopoulos, P., De Ruyter, B., & Aarts, E. (2015). Personalizing persuasive technolo-
gies: Explicit and implicit personalization using persuasion profiles. International Journal of
Human Computer-Studies, 77, 38-51. https://doi.org/10.1016/j.ijhcs.2015.01.004

Kelley, J. M., Kraft-Todd, G., Schapira, L., Kossowy, J., & Riess, H. (2014). The influence of the
patient-clinician relationship on healthcare outcomes: A systematic review and meta-analysis
of randomized controlled trials. PLoS ONE, 9(4), €94207. https://doi.org/10.1371/journal.pone.
0094207

Krebs, P., Prochaska, J., & Rossi, J. (2010). A meta-analysis of t-tailored interventions for health
behavior change. Preventive Medicine, 51(3—4), 214-221. https://doi.org/10.1016/j.ypmed.2010.
06.004

Latulippe, K., Hamel, C., & Giroux, D. (2017). Social health inequalities and eHealth: A literature review
with qualitative synthesis of theoretical and empirical studies. Journal of Medical Internet Research.
https://doi.org/10.2196/jmir.673 1

Li, J., Talaei-Khoei, A., Seale, H., Ray, P., & Maclntyre, C. (2013). Health care provider adoptation of
eHealth: Systematic literature review. Interactive Journal of Medical Research, 2(1), 7. https://doi.
org/10.2196/ijmr.2468

Liu, L., Miguel Cruz, A., Rios Rincon, A., Buttar, V., Ranson, Q., & Goertzen, D. (2014). What fac-
tors determine therapists’ acceptance of new technologies for rehabilitation - a study using the Uni-
fied Theory of Acceptance and Use of Technology (UTAUT). Disability and Rehabilitation, 37(5),
447-455.

Lucivero, F. (2017). Lessons about so-called “difficult” patients from the UK controversy over patient
access to electronic health records. American Medical Association Journal of Ethics 19(4), 374-380

@ Springer


https://doi.org/10.1016/S0195-668X(03)00114-3
https://doi.org/10.1016/S0195-668X(03)00114-3
https://doi.org/10.1111/hex.12538
https://doi.org/10.1186/1471-2458-12-723
https://doi.org/10.1016/j.jad.2015.01.056
https://doi.org/10.1016/j.jad.2015.01.056
https://epha.org/wp-content/uploads/2017/05/Digital-solutions-for-health-Discussion-Paper.pdf
https://epha.org/wp-content/uploads/2017/05/Digital-solutions-for-health-Discussion-Paper.pdf
https://doi.org/10.1186/s12913-018-3254-z
https://doi.org/10.1186/s12913-018-3254-z
https://www.gezondheidsraad.nl/documenten/adviezen/2015/11/04/richtlijnen-goede-voeding-2015
https://www.gezondheidsraad.nl/documenten/adviezen/2015/11/04/richtlijnen-goede-voeding-2015
https://www.gezondheidsraad.nl/documenten/adviezen/2017/08/22/beweegrichtlijnen-2017
https://www.gezondheidsraad.nl/documenten/adviezen/2017/08/22/beweegrichtlijnen-2017
https://doi.org/10.2196/10235
https://doi.org/10.1186/s12889-015-2139-x
https://doi.org/10.1016/j.ijmedinf.2014.09.005
https://doi.org/10.1016/j.ijmedinf.2014.09.005
https://doi.org/10.1016/j.ijhcs.2015.01.004
https://doi.org/10.1371/journal.pone.0094207
https://doi.org/10.1371/journal.pone.0094207
https://doi.org/10.1016/j.ypmed.2010.06.004
https://doi.org/10.1016/j.ypmed.2010.06.004
https://doi.org/10.2196/jmir.6731
https://doi.org/10.2196/ijmr.2468
https://doi.org/10.2196/ijmr.2468

46 Journal of Prevention (2022) 43:25-48

Nationaal Instituut voor Budgetvoorlichting. (2016). Zorguitgaven van chronisch zieken en mensen met
een beperking in 2011 en 2016 vergeleken. Utrecht: Nibud. https://www.spierziekten.nl/fileadmin/
user_upload/VSN/documenten/Algemeen/Hoge_zorgkosten_in_2011_en_2016.pdf. Date Accessed:
18 November 2018.

Niezen, M., & Verhoef, P. (2018). Digitale gezondheidsregie - Meer gegevens, meer grip? Den Haag:
Rathenau Instituut. https://www.rathenau.nl/sites/default/files/2018-06/Digitale%20gezondheidsre
gie.pdf. Date Accessed: 12 November 2018.

Nilsen, E. R., Stendal, K., & Gullslett, M. K. (2020). Implementation of eHealth technology in commu-
nity health care: The complexity of stakeholder involvement. BMC Health Services. https://doi.org/
10.1186/512913-020-05287-2

NIPED. (2021). NIPED biedt inzicht in gezondheid en leefstijl. https://niped.nl/?gclid=Cj0KCQjwvr
6EBhDOARIsAPpqUPF1gbo6AnYuESc_1JwB8oLIkDtSNGwzNDe8H8MPyQp3P16DhOex144a
AVIVEALw_wcB. Date Accessed: 4 January 2021.

Ozok, A. A., Huijuan, W., Garrido, M., Pronovost, P. J., & Gurses, A. P. (2014). Usability and perceived
usefulness of Personal Health Records for preventive health care: A case study focusing on patients’
and primary care providers’ perspectives. Applied Ergonomics, 45(3), 613-628. https://doi.org/10.
1016/j.apergo.2013.09.005

Pagliari, C., Sloan, D., Gregor, P., Sullivan, F., Detmer, D., Kahan, J., Oortwijn, W., & MacGillivray,
S. (2005). What is eHealth (4): A scoping exercise to map the field. Journal of Medical Internet
Research, 7(1), 68-86.

Pharos. (2019). Factsheet Sociaaleconomische Gezondheidsverschillen (SEGV). https://www.pharos.nl/
factsheets/sociaaleconomische-gezondheidsverschillen-segv/. Date Accessed: 4 January 2021.
Prince, S. A., Cardilli, L., Reed, J. L., Saunders, T. J., Kite, C., Douillette, K., Fournie, K., & Buckley,
J. P. (2020). A comparison of self-reported and device measured sedentary behaviour in adults: A
systematic review and meta-analysis. International Journal of Behavioral Nutrition and Physical

Activity, 17(1), 31. https://doi.org/10.1186/s12966-020-00938-3

Raad voor de Volksgezondheid & Zorg. (2010). Zorg voor je gezondheid! Gedrag en gezondheid: de
nieuwe ordening. Den Haag: Raad van Volksgezondheid en Zorg.

Reeves, D., Pye, S., Ashcroft, D. M., Clegg, A., Kontopantelis, E., Blakeman, T., & van Marwijk, H.
(2018). The challenge of ageing populations and patient frailty: Can primary care adapt? BMJ, 362,
k3349. https://doi.org/10.1136/bm;j.k3349

Reinwand, D. A., Schulz, D. N., Crutzen, R., Kremers, S. P., & de Vries, H. (2015). Who follows eHealth
interventions as recommended? A study of participants’ personal characteristics from the experi-
mental arm of a randomized controlled trial. Journal of Medical Internet Research, 17(5), ell5.
https://doi.org/10.2196/jmir.3932

Rijksinstituut voor Volksgezondheid en Milieu. (2021). Volksgezondheidenzorg.info. RIVM: Bilthoven.
https://www.volksgezondheidenzorg.info. Date Accessed: 12 November 2018.

Rosengren, A., Hawken, S., C)unpuu, S., Sliwa, K., Zubaid, M., Almahmeed, W., Ngu Blackett, K., Sitthi-
amorn, C., Sato, H., & Yusef, S. (2004). Association of psychosocial risk factors with risk of acute
myocardial infarction in 11 119 cases and 13 648 controls from 52 countries (the INTERHEART
study): Case-control study. The Lancet, 364(9438), 953-962. https://doi.org/10.1016/S0140-
6736(04)17019-0

Schifer, W. L. A. (2016). Primary care in 34 countries: Perspectives of general practitioners and their
patients [Doctoral dissertation] (p. 2016). NIVEL.

Schaufeli, W. B. (2006). The measurement of work engagement with a short questionnaire. Educational
and Psychological Measurement, 66(4), 701-716.

Schreiweis, B., Pobiruchin, M., Strotbaum, V., Suleder, J., Wiesner, M., & Bergh, B. (2019). Barriers
and facilitators to the implementation of eHealth services: Systematic literature analysis. Journal of
Medical Internet Research, 21(11), e14197. https://doi.org/10.2196/14197

Sgrensen, K., Pelikan, J., Rothlin, F., Ganahl, K., Slonska, Z., Doyle, G., Fullam, J., Kondilis, B., Agra-
fiotis, D., Uiters, E., Falcon, M., Mensing, M., Tchamoy, K., van den Broucke, S., & Brand, H.
(2015). Health literacy in Europe: Comparative results of the European health literacy survey (HLS-
EU). European Journal of Public Health, 25(6), 1053-1058.

Storm, V., Dorenkidmper, J., Reinwand, D., Wienert, J., De Vries, H., & Lippke, S. (2016). Effective-
ness of a web-based computer-tailored multiple-lifestyle intervention for people interested in reduc-
ing their cardiovascular risk: A randomized controlled trial. Journal of Medical Internet Research.
https://doi.org/10.2196/jmir.5147

@ Springer


https://www.spierziekten.nl/fileadmin/user_upload/VSN/documenten/Algemeen/Hoge_zorgkosten_in_2011_en_2016.pdf
https://www.spierziekten.nl/fileadmin/user_upload/VSN/documenten/Algemeen/Hoge_zorgkosten_in_2011_en_2016.pdf
https://www.rathenau.nl/sites/default/files/2018-06/Digitale%20gezondheidsregie.pdf
https://www.rathenau.nl/sites/default/files/2018-06/Digitale%20gezondheidsregie.pdf
https://doi.org/10.1186/s12913-020-05287-2
https://doi.org/10.1186/s12913-020-05287-2
https://niped.nl/?gclid=Cj0KCQjwvr6EBhDOARIsAPpqUPF1gbo6AnYuE5c_1JwB8oLJkDtSNGwzNDe8H8MPyQp3Pl6DhOex144aAvIVEALw_wcB
https://niped.nl/?gclid=Cj0KCQjwvr6EBhDOARIsAPpqUPF1gbo6AnYuE5c_1JwB8oLJkDtSNGwzNDe8H8MPyQp3Pl6DhOex144aAvIVEALw_wcB
https://niped.nl/?gclid=Cj0KCQjwvr6EBhDOARIsAPpqUPF1gbo6AnYuE5c_1JwB8oLJkDtSNGwzNDe8H8MPyQp3Pl6DhOex144aAvIVEALw_wcB
https://doi.org/10.1016/j.apergo.2013.09.005
https://doi.org/10.1016/j.apergo.2013.09.005
https://www.pharos.nl/factsheets/sociaaleconomische-gezondheidsverschillen-segv/
https://www.pharos.nl/factsheets/sociaaleconomische-gezondheidsverschillen-segv/
https://doi.org/10.1186/s12966-020-00938-3
https://doi.org/10.1136/bmj.k3349
https://doi.org/10.2196/jmir.3932
https://www.volksgezondheidenzorg.info
https://doi.org/10.1016/S0140-6736(04)17019-0
https://doi.org/10.1016/S0140-6736(04)17019-0
https://doi.org/10.2196/14197
https://doi.org/10.2196/jmir.5147

Journal of Prevention (2022) 43:25-48 47

Swinkels, 1., Huygens, M., Schoenmakers, T., Nijeweme-D’Hollosy, W., Van Velsen, L., Vermeulen, J.,
Schoone-Harmsen, M., Jansen, Y. J. F. M., van Schayk, O. C. P., Friele, R., & De Witte, L. (2018).
Lessons learned from a living lab on the broad adoption of eHealth in primary health care. Journal
of Medical Internet Research. https://doi.org/10.2196/jmir.9110

Talboom-Kamp, E. P. W. A., Verdijk, N. A., Kasteleyn, M. J., Numansa, M. E., & Chavannesa, N. H.
(2018). From chronic disease management to person-centered eHealth: A review on the necessity
for blended care. Clinical eHealth, 1(1), 3—7. https://doi.org/10.1016/j.ceh.2018.01.001

Tarrant, C., Stokes, T., & Baker, R. (2003). Factors associated with patients’ trust in their general practi-
tioner: A cross-sectional survey. British Journal of General Practice, 53(495), 798-800.

TNS NIPO. (2011). De huisarts-patiént relatie anno 2011. Amsterdam: TNS NIPO. https://m.nhg.org/
sites/default/files/content/nhg_org/uploads/huisarts_patient_2011_def_11_nov.pdf. Date Accessed:
4 January 2021.

Van Kalken, C.K., & Kraaijenhagen, R.A. (2006). WO Patent No.031113 Switzerland, Geneva: World
Intellectual Property Organization.

Van den Brekel-Dijkstra, K., Rengers, A. H., Niessien, M. A. J., de Wit, N. J., & Kraaijenhagen, R. A.
(2015). Personalized prevention approach with use of a web-based cardiovascular risk assessment
with tailored lifestyle follow-up in primary care practice - a pilot study. European Journal of Pre-
ventive Cardiology, 23(5), 544-551. https://doi.org/10.1177/2047487315591441

Van der Kleij, R. M. J. J., Kasteleyn, M. J., Meijer, E., Bonten, T. N., Houwink, E. J. F., & Teichert, M.
(2018). SERIES: eHealth in primary care. Part 1: Concepts, conditions and challenges. European
Journal of General Practice. https://doi.org/10.1080/13814788.2019.1658190

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of information tech-
nology: Toward a unified view. MIS Quarterly. https://doi.org/10.2307/30036540

Venkatesh, V., Thong, J. Y., & Xu, X. (2012). Consumer acceptance and use of information technology:
Extending the unified theory of acceptance and use of technology. MIS Quarterly, 36(1), 157-178.
https://doi.org/10.2307/41410412

Versluis, A., van Luenen, S., Eline Meijer, E., Honkoop, P. J., Pinnock, H., Mohr, D. C., Neves, A. L.,
Chavannes, N. H., & van der Kleij, R. M. J. J. (2020). SERIES: eHealth in primary care Part 4:
Addressing the challenges of implementation. European Journal of General Practice, 26(1),
140-145.

Webb, T. L., & Sheeran, P. (2006). Does changing behavioral intentions engender behavior change? A
meta-analysis of the experimental evidence. Psychological Bulletin, 132, 249-268.

World Health Organization (2018). Noncommunicable diseases. https://www.who.int/news-room/fact-
sheets/detail/noncommunicable-diseases. Date Accessed:12 November 2018.

Zarrinkhameh, A. (2015). Gebruik van eHealth bij zelfmanagement: Verschillen die het verschil uit-
maken. Den Haag: Raad voor de Volksgezondheid & Zorg.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

@ Springer


https://doi.org/10.2196/jmir.9110
https://doi.org/10.1016/j.ceh.2018.01.001
https://m.nhg.org/sites/default/files/content/nhg_org/uploads/huisarts_patient_2011_def_11_nov.pdf
https://m.nhg.org/sites/default/files/content/nhg_org/uploads/huisarts_patient_2011_def_11_nov.pdf
https://doi.org/10.1177/2047487315591441
https://doi.org/10.1080/13814788.2019.1658190
https://doi.org/10.2307/30036540
https://doi.org/10.2307/41410412
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases

48 Journal of Prevention (2022) 43:25-48

Authors and Affiliations

M. Rombouts' - L. G. M. Raaijmakers’ - T. J. M. Kuunders®* .
R.Van Steijn-Martens' - T. de Vuijst? - H. van Donkersgoed? -
L. A. M. van de Goor*

P< L. G. M. Raaijmakers
l.raaijmakers @ ggdwestbrabant.nl
1 Municipal Health Service West-Brabant, Breda, The Netherlands
Municipal Health Service Hart Voor Brabant, ‘S-Hertogenbosch, The Netherlands

Netherlands Institute for Prevention and E-Health Development (NIPED), Amsterdam,
The Netherlands

Department Tranzo, Tilburg School of Social and Behavioral Sciences, Tilburg University,
Tilburg, The Netherlands

@ Springer



	The Acceptance and Use of the e-Health Instrument ‘The Personal Health Check’ in Four Dutch Municipalities: Lessons Learned
	Abstract
	Introduction
	Methods
	Design, Sample and Procedure
	Measures
	Data Analysis

	Results
	Sociodemographic Characteristics
	PHC Profile
	Self-Reported (Intention to) Change Behaviour
	Determinants of Acceptance
	Focus Groups Results
	Performance Expectancy
	Effort Expectancy
	Social Influence
	Facilitating Conditions
	Price Value
	Reach of the PHC
	Results from Interviews of Non-Responders


	Discussion
	Limitations

	Conclusion
	Acknowledgements 
	References




