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Abstract
Background: Cardiovascular disease is the leading cause of disability and mortality in most Western
countries. The prevalence of several risk factors, most notably low physical activity and poor nutrition, is
very high. Therefore, lifestyle behaviour changes are of great importance. The worksite offers an efficient
structure to reach large groups and to make use of a natural social network. This study investigates a
worksite health promotion programme with individually tailored advice in physical activity and nutrition
and individual counselling to increase compliance with lifestyle recommendations and sustainability of a
healthy lifestyle.

Methods/Design: The study is a pragmatic cluster randomised controlled trial with the worksite as the
unit of randomisation. All workers will receive a standard worksite health promotion program.
Additionally, the intervention group will receive access to an individual Health Portal consisting of four
critical features: a computer-tailored advice, a monitoring function, a personal coach, and opportunities to
contact professionals at request. Participants are employees working for companies in the Netherlands,
being literate enough to read and understand simple Internet-based messages in the Dutch language.

A questionnaire to assess primary outcomes (compliance with national recommendations on physical
activity and on fruit and vegetable intake) will take place at baseline and after 12 and 24 months. This
questionnaire also assesses secondary outcomes including fat intake, self-efficacy and self-perceived
barriers on physical activity and fruit and vegetable intake. Other secondary outcomes, including a
cardiovascular risk profile and physical fitness, will be measured at baseline and after 24 months.

Apart from the effect evaluation, a process evaluation will be carried out to gain insight into participation
and adherence to the worksite health promotion programme. A cost-effectiveness analysis and sensitivity
analysis will be carried out as well.

Discussion: The unique combination of features makes the individually tailored worksite health
promotion programme a promising tool for health promotion. It is hypothesized that the Health Portal's
features will counteract loss to follow-up, and will increase compliance with the lifestyle recommendations
and sustainability of a healthy lifestyle.
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Background
Cardiovascular disease
Cardiovascular disease (CVD) is the leading cause of disa-
bility and mortality in most Western countries. CVD
causes nearly half of all deaths in Europe (49%) [1]. Major
modifiable risk factors for CVD include smoking, alcohol
use, low physical activity (PA), and poor nutrition. The
prevalence of several risk factors is very high, most notably
low PA and poor nutrition (low fruit and vegetable con-
sumption and high saturated fat intake).

According to a survey in European Union countries in
2002, 56% of the Dutch population over 15 years was
insufficiently physically active for health [2]. The Dutch
recommendation on PA stipulates that an adult should
engage in PA of at least moderate intensity for at least 30
minutes a day on five days a week, and preferably every
day in order to obtain health benefits [3]. In 2006, about
half of the Dutch adults (25–55 year) met this recommen-
dation [4]. In order to improve physical fitness it is recom-
mended to engage in PA of vigorous intensity for at least
20 minutes on at least three days a week [3]. Exercise
capacity has been found to be a powerful predictor of
mortality [5]. It has been estimated that the life expect-
ancy for people with low PA levels at age over 50 is 1.4
years less than for people with moderate PA levels and
even 3.8 years less than for people with high PA levels [6].

The results of a recent meta-analysis on cohort studies
indicate that fruit and vegetable consumption is inversely
associated with the occurrence of coronary heart disease.
The risk of coronary heart disease decreased by 4% for
each additional portion of fruit and vegetables per day [7].
In the last representative Dutch food intake survey in
1997/1998 less than a fourth of the Dutch population
met the recommendation for vegetable (200 grams a day)
and fruit intake (200 grams a day) [8]. Regarding satu-
rated fat intake, only 9% of the Dutch adult population
met the recommendation (a maximum of 10 percent of
energy intake as saturated fat) in 1997/1998 [9]. A high
intake of saturated fat increases the risk of coronary heart
disease [10].

The imbalance between PA and nutrition is an important
cause of overweight and obesity, which in turn are impor-
tant risk factors for CVD [11]. In the Netherlands self-
reported overweight (body mass index ≥ 25) in adult men
increased from 37% in 1981 to 51% in 2004, and in adult
women from 30% in 1981 to 42% in 2004 [12].

Worksite health promotion
In the prevention of cardiovascular disease, lifestyle
behaviour changes are of great importance. Worksites
have specific features that make them a promising place
for health promotion. Worksites offer an efficient struc-

ture to reach large groups, enable the introduction of
social support, and make use of a natural social network
for peer support [13,14].

Literature shows contradictory results of randomised con-
trolled trials (RCTs) on worksite health promotion pro-
grammes (WHPPs). A recent systematic review concluded
that there is strong evidence for effectiveness of WHPP,
based on two RCTs with a small effect on exercise behav-
iour and on energy expenditure [15]. However, another
review on worksite PA programmes reported a small aver-
age effect size of 0.04 (95% CI -0.04–0.12) based on RCTs
on self-reported level of PA 1–144 months after the inter-
vention ceased [13]. A third review on environmental and
policy interventions presented preliminary evidence that
combined health education, screening, counselling, peer
support, and access to (on-site) exercise equipment had
positive effects on fitness levels, frequency of exercise,
cholesterol levels, and systolic blood pressure. Several ran-
domised studies on point-of-purchase nutrition interven-
tions, some in worksites, showed positive effects on fruit
and vegetable consumption, self-reported fat intake, cho-
lesterol, and body weight but other studies have failed to
corroborate these findings [16].

The overall picture emerges that WHPP may increase PA
and improve nutritional intake among targeted groups,
depending on the critical features of the interventions.
Amongst others, as success factors of WHPP have been
identified: (1) interventions tailored to the individuals'
readiness for exercise adoption, (2) programmes that inte-
grate specific components (nutrition, smoking, PA) into a
combined approach, and (3) linking individual
approaches to environment and policy conditions [17].
Marcus and colleagues showed that workers receiving self-
help exercise promotion material tailored to the individ-
ual's readiness were significantly more likely to have
increased exercise [18]. An individualized approach of
high risk employees within the framework of a compre-
hensive program proved to be a critical feature of worksite
interventions [19]. Recent studies have shown that web-
based education tailored to personal characteristics may
increase fruit and vegetable consumption and PA level,
and decrease fat intake. In these interventions people
received personalized feedback and advice that directly
matched their individual behaviour, motivation, per-
ceived (dis)advantages, and self-efficacy beliefs [20].
Based on results of their study on email messages to pro-
mote health behaviours, Franklin et al. suggest that emails
may contribute tot the effective deliverance of health pro-
motion programmes [21].

In contrast, three factors have been identified as greatest
risks for ineffective WHPP: (1) a low, selective participa-
tion, (2) lack of adherence to the WHPP, and (3) an inter-
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vention effort too short for sustainable change in
behaviour [13,15,16]. In several worksite studies interven-
tion and evaluation periods were too short to determine
the sustainable impact of environmental conditions [16].

In conclusion, previous WHPPs have shown contradictory
results. Studies are needed on a WHPP that counteracts
the three main factors for ineffectiveness.

In the study protocol described in this article, a long-term
WHPP will be evaluated that adds the following four crit-
ical features to a traditional WHPP: (1) a computer-tai-
lored advice on PA and diet (to increase awareness and
adherence to the WHPP) (2) insight in progress over time
on health-related behaviours (to increase adherence to the
WHPP, compliance with the lifestyle recommendations
and sustainability of a healthy lifestyle), (3) continuous
feedback and support through monthly e-mails (personal
coach) for 12 months (to increase adherence to the WHPP
and compliance with and sustainability to the lifestyle rec-
ommendations), and (4) opportunities to seek personal
advice from a variety of professionals (to increase adher-
ence to the WHPP).

Objectives
The aim of this pragmatic cluster randomised controlled
trial is to evaluate the cost-effectiveness of a new investi-
gator-driven WHPP with individually tailored advice in
PA and nutrition and individual counselling to increase
compliance with the lifestyle recommendations and sus-
tainability of a healthy lifestyle.

Methods/Design
Study design and population
The study is a single blind pragmatic cluster randomised
controlled trial with the worksite as the unit of randomi-
sation. The (evaluation of the) intervention is targeted at
the individual level. The study population consists of
workers in companies that offer a standard WHPP to their
employees, as provided by an organisation specialized in
health management (LifeGuard Inc., Utrecht). Eligibility
criteria for individual workers in the study are: 1) paid
employment, 2) working at least 12 hours a week, and 3)
being literate enough to read and understand simple e-
mail and Internet-based messages in the Dutch language.
All participants are blinded to the type of intervention.
Data collection starts in September 2007 and will con-
tinue until August 2010. Participants will be requested to
fill out a questionnaire at baseline and after 12 and 24
months. A physical examination (the 'health check') will
take place at baseline and after 24 months. The study
design and participant flow are shown in Figure 1. The
Medical Ethics Committee of Erasmus MC, University
Medical Center Rotterdam, the Netherlands, has
approved the study protocol.

Randomisation
Within each company, units will be randomised by a
researcher not involved in the study, based on a table of
random numbers (SAS command Ranuni). Within each
company, worksites with comparable work activities and
a comparable number of workers will be randomly allo-
cated to the intervention or the control group. Subse-
quently, workers within each unit will be asked to
participate in the study, presented as an evaluation study
of different types of WHPP. All participants from one
worksite will be randomised together rather than individ-
ually because individual randomisation may lead to con-
tamination of the control group. Written informed
consent at individual level is collected after agreement of
the employer and randomisation at cluster level. Since it
is deemed not possible within companies to withheld par-
ticipation in a WHPP, workers within the control group
will receive a standard WHPP.

Standard program
The standard WHPP consists of:

1) A questionnaire to assess, among other things, PA level
and fruit and vegetable intake.

2) A health check to assess weight, length, total blood cho-
lesterol level, blood pressure, resting heart rate, body mass
index (BMI), percentage of body fat, and predicted maxi-
mal oxygen uptake.

3) Advice of the provider's personnel, based on the out-
comes of the questionnaire and health check. In addition,
workers with a high total cholesterol level or high blood
pressure will be referred to their general practitioner.

4) Access to a restricted part of the Health Portal on Inter-
net, containing general information on health and health-
related behaviours. The individual results on the ques-
tionnaire and health check are also retrievable through
this web site.

Intervention
On top of the standard WHPP the intervention group will
have full access to the personalized Health Portal on Inter-
net. The Portal contains four critical features: a computer-
tailored advice, a monitoring function, a personal coach,
and opportunities to contact professionals at request.

Computer-tailored advice
Participants will receive a computer-tailored advice to
increase awareness of their lifestyle [22]. Awareness is
found to be an important mediator of participation in
health promotion programmes [23]. The benefits of com-
puter tailoring is attributed to the fact that individualized
feedback commands greater attention, is processed more
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Flow of participants through the trialFigure 1
Flow of participants through the trial.
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intensively, contains less redundant information, and is
appreciated better than the provision of general documen-
tation [24].

After baseline measurements the participant in the inter-
vention group will receive an email with the notification
that a personal advice is available on the Health Portal.
Considering the answers on the questionnaire filled out at
baseline a personal advice on PA, fruit and vegetable con-
sumption, and fat intake will be generated. The advice
aims to increase adherence to the intervention and to
motivate the participant to engage in PA and a healthy
diet, and consists of the following parts:

1) Personal feedback: feedback on to what extent the rec-
ommendations on PA and dietary intake are met.

2) Action feedback: feedback on the specific barrier attrib-
uted by the participant as most important to not meeting
the recommendations. The advice also contains opportu-
nities to link to further information on the Health Portal
and provides tips on how to meet the guidelines.

If one meets the recommendations, only the personal
feedback is provided. See Figure 2 for an example of the
computer tailored advice.

Monitoring function
Second, a monitoring function is integrated in the Health
Portal to increase adherence to the intervention pro-
gramme and consequently increase compliance with the
lifestyle recommendations and sustainability of healthy
behaviour. Recent studies have shown that people who
want to change their lifestyle should be encouraged to reg-
ularly monitor their progress in adopting a new behaviour
[25,26].

With the monitor function individual progress charts on
self-reported weight, BMI, PA, and fruit and vegetable
intake will be generated. The results of the baseline meas-
urements will be used as starting point. The frequency of
the use of this monitoring function is at the discretion of
the participant. After 12 months the progress will be eval-
uated and communicated as part of the intervention. See
Figure 3 for an example of a progress chart.

Personal Coach
The third critical feature of the Portal is a personal coach
who will give continuous feedback and support through
monthly emails. As like the monitoring function, this fea-
ture is part of the Health Portal to increase adherence to
the intervention programme and to motivate participants
to comply with the lifestyle recommendations and/or to
maintain a healthy lifestyle. A previous study found

promising results of individualized, interactive support
for behaviour change on lifestyle [27].

Three groups of participants will be distinguished, based
on Health Portal use and lifestyle. First, participants who
do meet the recommendations on PA and/or fruit and
vegetable intake at baseline will receive automatically gen-
erated emails with support to maintain their healthy life-
style. Second, those not meeting the recommendation
and not using the Health Portal will receive a reminder, a
single question whether they have changed their behav-
iour and an invitation to use the monitoring function.
Last, participants who use the monitoring function, but
did not meet the recommendation at baseline, will receive
a personal, not automatically generated, email with feed-
back on the data imported in the monitor.

If the participant does not want to receive the monthly
emails, he can indicate this on the Health Portal.

Contact with professionals
The fourth feature is the opportunity to seek personal
advice from a variety of professionals. By sending a mes-
sage via the Health Portal participants can consult several
experts such as a personal coach, a physiotherapist, or a
dietician. This function is added to the Portal to increase
adherence to the intervention programme.

The complete Health Portal will be offered for 12 months.
After 12 months the monthly contact by a personal coach
will be terminated, but access to the Portal will remain
throughout the project.

Measurements
Primary outcomes
Physical activity
PA level will be assessed by the self-administered short
version of the International Physical Activity Question-
naire (IPAQ) [28]. The IPAQ consists of seven open-
ended questions providing information on the time spent
on walking, moderate- and vigorous intensity activities
and in sitting in the past seven days. Participants will be
instructed to refer to all domains of PA. Frequency per
week and duration per day spent on the specific activity
will be assessed. Concerning sitting, only duration per day
will be assessed.

Both categorical and continuous indicators of PA will be
calculated. By multiplying the metabolic-equivalent
(MET) intensity for each activity with the weekly duration
(in minutes) spent on each activity, the continuous meas-
ure (MET-minutes per week) will be calculated as recom-
mended in the IPAQ scoring protocol [28]. The Dutch
national guideline for PA stipulates that an adult should
engage in PA of at least moderate intensity for at least 30
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Example of the flow to a computer tailored adviceFigure 2
Example of the flow to a computer tailored advice.
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minutes a day on five days a week, and preferably every
day [3]. As a categorical measure, compliance with the rec-
ommended amount of PA is defined by spending a total
of at least 150 minutes on walking, moderate-intensity
and vigorous-intensity PA per week [29]. In addition,
compliance with the recommendation of vigorous PA will
be assessed by examining if one does engage in vigorous

PA on at least 3 days a week for at least 20 minutes on
these days.

Fruit and vegetables
Fruit and vegetable intake will be assessed by means of a
self-administered nine-item validated Dutch Food Fre-
quency Questionnaire [30]. The questionnaire consists of

Example of the flow to a progress chart (monitoring function)Figure 3
Example of the flow to a progress chart (monitoring function).
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seven items on fruit consumption and two items on vege-
table consumption. First, participants will be asked to
indicate on how many days during the last month they ate
or drank the most often consumed fruit and vegetables in
the Netherlands (i.e. apples, citrus fruit, cooked vegeta-
bles, etc.). Answer categories vary from 'never or less than
once a month' to '7 days a week'. For all answers except
'never or less than once a month' a closed question fol-
lows in which one is asked to indicate the number of serv-
ing spoons, pieces, or units of juice consumed on such a
day.

Total fruit consumption and total vegetable consumption
will be calculated in grams. The total scores will also be
used to determine compliance with the recommendations
of an average of 200 grams of fruit and 200 grams of veg-
etables a day.

Secondary outcomes
Self-efficacy
Self-efficacy concerning PA and fruit and vegetable intake
will be determined by asking how confident participants
are to engage in PA and fruit and vegetable consumption
in the next month, rated on a Likert scale between 1 (cer-
tainly) and 5 (certainly not) [31].

Perceived barriers
Perceived barriers concerning PA and fruit and vegetable
intake will be assessed, by asking for the most important
barrier to engage in these behaviours. The question on
barriers to engage in PA has the following answer catego-
ries: not enough time/too busy, do not enjoy sports, too
expensive, tired, fear of injury, no facilities at home, no
facilities in direct environment, lack of a partner to exer-
cise with, health problems, unsafe environment, and no
barriers. The question on barriers concerning fruit and
vegetable intake has the following categories: not enough
time/too busy, not tasty, too expensive, no facilities at
work to buy fruit and/or vegetables, no availability in the
shops in the home environment, and no barriers.

Fat intake
Fat intake will be assessed by means of a self-administered
35-item validated Fat list covering 19 (groups of) food
products. Participants will be asked about the frequency
of food items during the last month with fixed categories.
For each of the 19 categories a fat score, ranging from 0
(lowest fat intake) to a maximum varying from 3 to 5
points (highest fat intake), will be determined. Scores on
the Fat list are presented in points instead of grams of fat,
as only the most important saturated fat sources were
included in the questionnaire [32]. A total fat score (range
0 – 80) will be calculated by adding up the 19 category fat
scores.

Cardiovascular risk profile and physical fitness
The risk profile for cardiovascular events will be assessed
by the SCORE (Systematic Coronary Risk Evaluation) sys-
tem, taking into account the following risk factors: sex,
age, smoking, total cholesterol level, and systolic blood
pressure [33]. Sex, age, and smoking will be assessed by
questionnaire. During a health check total blood choles-
terol level will be determined in non-fasting blood
through a finger prick (Accutrend GC, Roche Company,
Mannheim, Germany). Systolic blood pressure will be
measured with a fully automated sphygmomanometer
(Omron M4-I, Omron HealthCare Europe BV, Hoofd-
dorp, the Netherlands). With this sphygmomanometer
resting heart rate will be measured as well.

In addition to these measures length and body weight will
be measured to determine BMI (kg/m2). Waist circumfer-
ence and thickness of three skin folds (i.e. men: pectoralis
major, abdomen, quadriceps; women: triceps, crista ili-
aca, quadriceps) will be measured to calculate body fat
percentage.

A submaximal exercise test on a bicycle ergometer will be
conducted to predict maximal oxygen uptake, according
to the American College of Sports Medicine's (ACSM) pro-
tocol, using three-minutes stages and terminates at
approximately 80% of the age predicted maximum heart
rate. The initial test workload will depend on age, sex, and
exercise status. The maximum number of workload stages
is four, and the minimum test time is nine minutes. Par-
ticipants will be asked to pedal with a frequency of 60 rev-
olutions per minute (rpm). During the test, heart rate will
be recorded, and used to predict maximal oxygen uptake
(Vo2max). All the physical measurements will be done
according to the guidelines for exercise testing of the
ACSM [34].

Confounding variables
Possible confounders include demographics, smoking
behaviour, and general health. The demographic variables
of importance are age, ethnicity, educational level, sex,
and marital status. Smoking is defined as current smoking
status. General health will be assessed using the Short
Form-12 questionnaire [35]. In addition, some questions
on occupation will be asked: job title, years in current job,
days and hours of work (including overtime work), main
job requirements (physical or mental), and working con-
ditions [36]. During a worksite visit, environmental deter-
minants will be assessed, especially available resources in
the company to provide and sustain healthy behaviour
(e.g. fitness room, financial compensation for member-
ship of sport/fitness club, stairs, fruit and vegetables in
canteen). Further, participants will be asked if they have
Internet availability at home.
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Process evaluation
Participation
In the non-response analysis the following characteristics
of (non)participants will be considered: age, sex, educa-
tion, job title. In addition, enterprise size (number of
employees) and history of health promotion activities in
the company will be considered.

Adherence and Sustainability
Adherence to the intervention programme will be ana-
lysed in relation to compliance with lifestyle recommen-
dations on PA and on fruit and vegetable intake, and in
relation to sustainability of a healthy lifestyle. As markers
of adherence to the intervention programme, the fre-
quency of visiting the Health Portal, duration of stay on
the Portal and frequency of contacts with professionals
and personal coach will be registered. This will be done
for the full Health Portal, as well as separately for the dif-
ferent parts of the Health Portal.

In addition, characteristics of participants (demographic
variables, lifestyle at baseline, job, social support from
colleagues and friends, and Internet availability at home)
will be analysed as to subgroups with the best adherence
to the intervention programme, compliance with the life-
style recommendations, and sustainability of a healthy
lifestyle.

Cost-effectiveness evaluation
The cost-effectiveness analysis will be performed from a
societal perspective as well as a company perspective. The
following direct costs will be determined: cost price of the
standard WHPP, costs for the Health Portal and direct
costs of medical consumption. Direct costs of medical
consumption will be based on frequency of contacts with
a variety of health professionals and average remunera-
tion fee, assessed by an adapted version of the Dutch
Trimbos and iMTA Questionnaire on Costs Associated
with Psychiatric Illness (TiC-P) [37]. The direct costs will
be measured over the complete follow-up period of 24
months with annual questionnaires with 12-month recall.

The indirect costs will be based on assessment of days
with loss of productivity at work due to health problems
and productivity loss due to sickness absence, using the
Dutch productivity and disease questionnaire (PRO-
DISQ) [38]. The estimated days of productivity loss will
be multiplied by the average wage per day for each work-
site.

In a second step cost-effectiveness ratios will be calculated
on two measures of health: general health and the SCORE
risk profile for cardiovascular events.

Sensitivity analysis
The sensitivity analysis will start with the analysis of the
effectiveness of the intervention in specific subgroups,
most notably those workers with a low physical activity
level, with a low intake of vegetables and fruit, and with a
high body mass index. A sensitivity analysis will also be
performed on the individual cost-effectiveness ratios by
means of bootstrapping. This part of the sensitivity analy-
sis will be used to determine the minimum level of effec-
tiveness required to make the Health Portal more cost-
effective than the standard WHPP.

Sample size
The assumptions for the power calculations were: an
intra-cluster correlation of 0.05 (as observed in a previous
cluster RCT in companies [39]), an average of 20 workers
per cluster, a power of 80%, and a level of significance of
5% (one-sided). Under these assumptions, we anticipate
to be able to detect a difference of at least 12% in preva-
lence between intervention and control group (e.g. pri-
mary outcome measure 30% compliance with the
recommendation for PA up to 42%) with 350 workers
with completed questionnaires assigned to the interven-
tion. Without a noticeable intra-cluster variance the
detectable difference will increase by 9%. With an initial
participation of 70% and loss-to-follow-up of 30%, the
cluster RCT should invite 2*700 workers.

Statistical analysis
An intention-to-treat analysis will be used with last avail-
able information carried forward to missing data in subse-
quent measurements. A multilevel linear regression
model with repeated measurements will be used (SAS
proc Mixed) for continuous outcomes and a hierarchical
logistic regression (SAS proc Genmod) for dichotomous
outcomes. The effect of self-efficacy, environmental deter-
minants, Portal use, and drop-out during follow-up on
primary and secondary outcome measures will be evalu-
ated for their potentially differential effects.

Although the discriminatory power will be limited, an
analysis will be carried out as to which subgroups partici-
pate in the WHPP and the Health Portal and which sub-
groups have the best adherence to the lifestyle
recommendations (age, sex, education, ethnicity).

In addition, preliminary analyses will be performed for
workers with cardiovascular complaints and workers with
obesity in order to evaluate whether these subgroups are
more or less amendable to changing their lifestyle.

Discussion
In this study protocol the design of a pragmatic cluster
randomised controlled trial on worksite health promo-
tion is presented. The study is designed to evaluate the
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(cost)effectiveness of an individually tailored long-term
worksite health promotion programme on PA and nutri-
tion. It is hypothesized that the unique combination of
critical features (a computer-tailored advice, a monitor
function, a personal coach, and the opportunity to contact
professionals at request) counteracts the main factors for
ineffective WHPP (lack of participation, adherence to the
WHPP and sustainability), and leads to a change in life-
style. By conducting an extensive process evaluation we
gain insight into the effective elements of worksite health
promotion. By registering several process variables it is
possible to find out if participants with a higher adherence
to the (separate parts of the) WHPP are more likely to
comply with the lifestyle recommendations.

With the health check as starting point for the WHPP, it is
aimed to increase participation. The Health Portal's criti-
cal features are aimed to counteract loss to follow-up, and
increase adherence to the intervention programme, com-
pliance with lifestyle recommendations, and sustainabil-
ity of a healthy lifestyle. Because of the long-term follow-
up, sustainability of healthy behaviour will be facilitated.

The cost-effectiveness of the extensive Health Portal will
be compared to the cost-effectiveness of the standard
WHPP.

In conclusion, this study evaluates a promising interven-
tion on healthy behaviour and results will provide insight
into cost-effectiveness and the effective elements of
WHPP.
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