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Objective: Well-being is an important prerequisite for the mental health and work functioning of nurses and
allied health professionals. The objective of this study was to examine the effectiveness of a workers' health
surveillance (WHS) module that offers screening, tailored feedback and online interventions targeting positive
mental health andmental health complaints. WHS is a strategy at theworkplace to implement preventive action
by identifying and treating health complaints.
Methods: All wards of one hospital were randomized, and all nurses and allied health professionals working in
thesewards (N= 1140)were invited to participate in either theOnline Intervention group (OI) or theWaitlisted
control group (WL). Primary outcome was positive mental health (Mental Health Continuum — Short Form,
MHC-SF); secondary outcomes were work engagement (Utrecht Work Engagement Scale, UWES), a specific
well-being measure (WHO-5 Well-being Index) and mental health symptoms (Brief Symptom Inventory, BSI).
Online self-report measurements were conducted at baseline, and after three and six months.
Results: Participation rate for the intervention at baselinewas 32% (NOI=178;NWL= 188). The intervention sig-

nificantly enhanced positive mental health, in comparison to the control group (F = 3.46, p = 0.03). Cohen's d
was 0.37 at post-test and 0.28 at follow-up, which can be considered as a moderate effect and a small effect re-
spectively. In particular, psychological well-being (a subscale on the MHC-SF) was enhanced (Cohen's d 0.43 at
post-test and 0.50 at follow-up). No significant or relevant differences between groups on secondary outcomes
were found. The uptake and compliance of the online interventions was very low (28/178, 16% logged in; 9/178,
5% started with one or more modules within an intervention).
Conclusion:We can conclude that the intervention was capable of enhancing positive mental health. However,
due to a high attrition rate, especially in the intervention group, this result should be considered with caution.
Improvement of the screening instrument, more use of persuasive technology within the interventions and in-
dividual guidance to support engagement and compliance may be recommended.
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction

1.1. Nursing, mental health and well-being

Many nurses suffer from mental health problems. A cross-sectional
study reports a twice as high prevalence rate of depression in nurses
as compared to the prevalence rate in the normal adult population
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(Letvak et al., 2012). This state of affairs not only concerns themselves,
but could also seriously affect their work productivity (Anderson et al.,
2011) and functioning (Letvak et al., 2012). Impaired mental health in
nurses is associated with medication errors, near misses, patient safety
and patient satisfaction (Gärtner et al., 2010). Therefore, early detection
ofmental health complaints or reducedwork functioning is essential for
the quality of nursing care (Gärtner et al., 2012).

1.1.1. A focus on well-being
A focus on symptoms and impaired work functioningmay not be suf-

ficient to enhance themental healthof nurses. Themental health care sys-
tem has traditionally focused more on the treatment of mental disorders
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and symptoms than on the promotion of well-being (Seligman and
Csikszentmihalyi, 2000). However, it is widely recognized that mental
health is more than just the absence of mental illness, as is stated in the
World Health Organization's definition of mental health (WHO, 2004,
page 12):

Mental health is a state ofwell-being inwhich the individual realizes
his or her own abilities, can copewith the normal stresses of life, can
work productively, and is able to make a contribution to his or her
community.

According to this definition, well-being and well-functioning are
core elements of mental health. Recently, these elements are captured
into a dynamic concept of health in which empowering people to take
charge of their own health, in the face of adversity, plays a central
role: Health is the ability to adapt and self-manage in the face of social,
physical and emotional challenges (Huber et al., 2011). This might be a
highly applicable concept for nurses and allied health professionals,
such as physiotherapists and radiotherapists, as working in this area
can have a serious impact on mental well-being and resilience. This im-
pact is due to highworkload, time pressure and copingwith human suf-
fering and pain (McCann et al., 2013). The self-management capacity of
a nurse to cope with the challenges at work and restore one's sense of
well-being might determine to a certain extent their mental health.

The benefits of well-being on people's functioning are recorded both
in cross-sectional and longitudinal research. They include improved pro-
ductivity at work, better physical health and as a consequence less health
care uptake, and having more meaningful relationships (Howell et al.,
2007; Keyes andGrzywacz, 2005). In addition, the available evidence sug-
gests that well-being reduces the risk of developing mental health com-
plaints and disorders at a later point in time (Wood and Joseph, 2010).
In this sense, well-being acts as a protective factor for mental health and
healthy functioning. Three different types of well-being have been identi-
fied in various studies. Subjective well-being refers to positive affect and/
or life satisfaction (Diener, 1984). Psychological well-being refers to the
level of positive functioning containing constructs such as meaning in
life, goal setting, andmastery (Ryff, 1989). Socialwell-being contains con-
structs such as the level of social integration and social contribution, to-
gether forming the construct of ‘positive mental health’ (Keyes, 2002).

1.1.2. Well-being in the nursing profession
In the context of work, a considerable amount of research has been

conducted on the well-being related construct of work engagement, a
positive, fulfilling, work related state of mind that is characterized by
vigour, dedication and absorption (Bakker, 2011). For nurses and allied
health professionals, promoting well-being strengthens work commit-
ment and performance (Kanste, 2011; Sun et al., 2012). Nursing could
be regarded as highly demanding work, both emotionally and physical-
ly, and therefore trainingprograms to enhancework engagement and to
strengthen personal resources seemwarranted (Chou et al., 2012). Like-
wise for society, keeping our health careworkforcementally fit is of cru-
cial importance. The need for health care workers is growing, as the
population is ageing at a rapid pace. In the meantime the health care
workforce is ageing at a similar rate. In the Netherlands, only 27% of
the nurses predict they will be able to work until they reach retirement
age, because of highwork pressure and lowwork engagement (Maurits
et al., 2012). This raises serious questions about the sustainability of
health care in the long run (Lokkerbol and Smit, 2013). All in all, it
seems important to promote mental health at the workplace (Czabala
et al., 2011) and to foster well-being and work engagement among
nurses and other health professionals in particular (Jenaro et al., 2011).

1.1.3. Workers' health surveillance
One strategy for prevention in the workplace involves workers'

health surveillance (WHS), a system to detect work-related detrimental
health effects at an early stage, in order to enable timely interventions
(Koh and Aw, 2003). In occupational healthcare, WHS is an important
feature. In the Netherlands, it is a mandatory action for employers to
allow their employees to do such a check-up that is aimed at preventing
or reducing the risks that thework poses for the employee health. In the
Netherlands, it has three aims: 1) to prevent the onset, recurrence, or
worsening of work-related diseases, 2) to monitor and promote work-
related health and work functioning, and 3) to monitor and improve
sustained employability (NVAB, 2013). Although both the International
Labour Organization and the Dutch guideline for occupational physi-
cians prescribes supplementing WHS as an important part of surveil-
lance (ILO, 1998; NVAB, 2013), not all workplaces have implemented
this system and those who do usually don't follow the screening up
with adequate interventions.

EnhancingWHSwith automated individual feedback and an offer of
online interventions targeting the well-being and mental health of
nurses and allied health professionals is a new way to conform to this
regulation and has not been reported before, as far as we know. Provid-
ing feedback and online interventions may offer a suitable and effective
strategy for reaching a large target group in theworkplace. In particular,
online self-help interventions are potentially more affordable and acces-
sible for many people, as opposed to face-to-face interventions which
use up resources such as therapists' time (Muñoz, 2010). People can
use self-help interventions at their convenience, at their own pace and
in the privacy of their own homes.

1.2. The current study

The primary objective of the current study is to examine the effec-
tiveness of a workers' health surveillance module combined with per-
sonalized feedback and an offer of online interventions (OI) on the
well-being, work engagement and mental health of nurses and allied
health professionals, compared to a waitlisted control group (WL).
The study targets the effectiveness of thewholeWHSmodule, including
the screening, feedback and offer of online interventions. In theory, this
WHS module could enable a large part of a working population to be
reached with online interventions, thereby contributing to public men-
tal health. The current study is part of a larger trial which includes a
third study arm (invitation for a consultationwith an occupational phy-
sician for the positively screened workers: OP group) (Gärtner et al.,
2011). These results are published elsewhere (Gärtner et al., 2013). For-
mer published results can be summarized as follows: regarding work
functioning, the OI group was not more effective compared to the WL
(Ketelaar et al., 2013a), although non-inferior to the OP group
(Ketelaar et al., 2013c). Also, no significant effects were found on
work-related stress and work-related fatigue for the OI group in com-
parison to the WL (Ketelaar et al., 2013a) and the OI group was not ef-
fective from a health economic perspective (Noben et al., 2014).
Workers in the OP group showed less work functioning impairments
in comparison to the WL (Gärtner et al., 2013) and produced this re-
sponse against lesser costs (Noben et al., 2014).

We hypothesized that the OI groupwould demonstrate a significant
increase in well-being and work engagement, as well as significant
symptom reduction at threemonth and sixmonth follow-up, compared
to the WL. The online interventions offered in the WHS-module are all
self-help interventions. Most have proved to be effective in separate tri-
als on a range of clinical outcomes such as depression (Spek et al., 2008;
Warmerdam et al., 2008), well-being (Bolier et al., 2013), and risky
drinking (Riper et al., 2008). The workplace was a new setting for the
implementation of these interventions.

2. Methods

2.1. Study design

The study is a cluster-randomized controlled trial inwhich the effec-
tiveness of aWHSmodule, followed by tailored feedback and an offer of
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online interventions, is compared to a waitlisted no-intervention con-
trol group. The studywas carried out in one large academicmedical cen-
tre in the Netherlands and is part of a larger trial which, besides the
online and control group, includes a third study arm (invitation for a
consultation with an occupational physician for the positively screened
workers) (Gärtner et al., 2011). The randomization process took place at
ward level, using a computer software program (Nquery Advisor),
which generated a randomization list in blocks of three. This was per-
formed by one researcher (KN) who was not involved in the practical
recruitment of employees. The randomization took place before the re-
cruitment and consent phase and can therefore be considered as a pre-
randomization procedure (Schellings et al., 2009). Furthermore, an
incomplete-double-consent design was applied, meaning that individ-
uals were only informed about their own group (Schellings et al.,
2006). Online measurements by self-assessment were conducted at
baseline (March 2011), at three months and six months after baseline.
At all times, the participants in both conditions retained unrestricted ac-
cess to professional help, if so required. The study design and proce-
dures of the whole trial with three arms (OI group, OP group and WL)
are reported in detail elsewhere (Gärtner et al., 2011). The Medical
Ethics Committee of the Academic Medical Center Amsterdam
approved this study. The trial registration number of the study is
NTR2786 (Dutch Trial Register: http://www.trialregister.nl).

2.2. Participants

The study population for this study consisted of nurses and
allied health professionals, such as physiotherapists and radiotherapists
(n = 1140). Because of the preventive nature of the intervention, par-
ticipants were only included if they were not on sick leave for more
than two weeks at baseline. In order to reach adequate statistical
power, 210 participants in each group were required (see Gärtner
et al., 2011 for the power calculation).

2.3. Procedure

First, all 1140 employees who worked in the wards that were ran-
domized to theOI or theWL received a letter at their home address con-
taining detailed information on study procedure and privacy assurance
issues. After that, they received an invitation via their work e-mail con-
taining information on the study, a link to the online questionnaire, and
a log-in name and password. Before they could start the questionnaire,
participants had to give their informed consent online. In the six weeks
after sending the invitation, three reminders were sent to those em-
ployees that had not yet completed the questionnaire.

2.4. Intervention group

Participants in the intervention group completed online screening
on the following aspects: impaired work functioning, distress, work-
related fatigue, risky drinking behaviour, depression, anxiety and post-
traumatic stress. The screeningquestions also partly served as a baseline
measurement for this study (Gärtner et al., 2011). Immediately after fill-
ing in the questionnaire, they received personalized feedback, which
was automatically generated using a programmed algorithm, on their
screen and by e-mail.

Based on the personal screening results, participants were offered a
tailored choice of online interventions and personalized advice, the par-
ticipant could visit the website of the online intervention and log in. For
example, if a participant scored above the cut-off point for case identifi-
cation of depression (≥0.42) on the Brief Symptom Inventory (De Beurs
and Zitman, 2006), an online intervention to prevent and treat depres-
sion was offered. If participants scored above 5 for men and 4 for
women on the 3-item Alcohol Use Disorders Identification Test
(AUDIT-C; Gual et al., 2002), an online intervention to reduce risky
drinking was offered. Participants who screened positive on impaired
work functioning (regardless of mental health status) received an on-
line educational leaflet on how to improve their work functioning. In
the case of negative screening on all mental health complaints, partici-
pants were invited to follow an online course to promote well-being
and mental fitness (Psyfit). Thus, the system provided both health pro-
motion and indicated prevention efforts. Participants could be screened
positive on different aspects and therefore could be offered a choice of
different interventions at the same time. When screened positive, a
minimum of two interventions was offered, depending on the number
of complaints. If only one complaint was detected, the well-being inter-
vention, Psyfit, was the second option (with a non-binding advice to fol-
low the complaint-related intervention). From self-determination
theory it can be reasoned that the opportunity to choose an intervention
that fits the preference and need of its user would promote autonomy
and subsequently lead to more engagement to follow the program
(Ryan and Deci, 2006).

The following online interventions were used in our study:

• Psyfit, a course aimed at enhancing well-being and mental fitness,
based on principles stemming frompositive psychology, cognitive be-
havioural therapy and mindfulness (Bolier et al., 2013). Participant
can choose one (or more) 4-week module(s), out of 6 modules;

• Colour Your Life, aimed at tackling (subclinical) depressive symptoms
and based on cognitive behavioural therapy (Spek et al., 2008;
Warmerdam et al., 2008). The course consists of 8 weekly 30-
minute sessions and one booster session;

• Strong at work, aimed at reducingwork stress and how to copewith it.
This online self-help course is not yet tested on effectiveness itself, but
is based on evidence-based principles of occupational stress manage-
ment and cognitive behavioural therapy (Richardson and Rothstein,
2008). The course contains 8 weekly 30-minute lessons and one
booster session after 12 weeks;

• Don't Panic Online, aimed at reducing panic symptoms in subclinical
andmild cases of panic disorder, based on cognitive behavioural ther-
apy (van Ballegooijen et al., 2013). There are six 30-minute sessions
which can be completed in 8 weeks;

• Drinking Less, aimed at the reduction of risky drinking (Riper et al.,
2008). The course is based on motivational, cognitive behavioural
and self-control training principles. Participants are encouraged to
use the program for a minimum of 6 weeks (for example for 10 min
a day).
2.5. Control group

Participants in the control condition filled in the screener as a base-
line measurement as well. After the six-month follow-up assessment
they received the same offer as the online group: personalized feedback
and a matched offer of self-help interventions.

2.6. Outcomes and instruments

Positivemental healthwas the primary outcome in this article;work
engagement, well-being, and depression and anxiety symptoms were
the secondary outcomes.

2.6.1. Positive mental health
The Mental Health Continuum — Short Form (MHC-SF) is a 14-item

self-report questionnaire measuring positive mental health (Keyes,
2002). It contains subscales on subjective well-being as well as psycho-
logical and social well-being. Participants rated the items on a 6-point
scale from 0 (never) to 5 (every day). The average score in a Dutch rep-
resentative population sample was 2.98 (SD = 0.85) (Lamers et al.,
2011). The MHC-SF has shown good internal consistency (Cronbach's
alpha N 0.80) and discriminant validity (Lamers et al., 2011). In our
study, Cronbach's alpha was 0.93.

http://www.trialregister.nl
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2.6.2. Work engagement
The Utrecht Work Engagement Scale (UWES-9, short-form) mea-

sures engagement at the workplace (Schaufeli et al., 2006). It is a 9-
item scale, and items are scored on a 7-point rating scale (0 = never,
6 = always). The scale contains three subscales: vigour, dedication
and absorption. Themean score in a large group (N= 9679) of different
populationswas 3.82 (SD= 1.10). Cronbach's alpha of the UWES-9 var-
ied between 0.85 and 0.92 across 10 different countries, including the
Netherlands (Schaufeli et al., 2006). In our study, Cronbach's alpha
was 0.94.

2.6.3. Well-being
The WHO-5 well-being scale contains five positively formulated

items on subjective well-being. Participants were asked to rate the
items using a 6-point scale (0 = never, 5 = all of the time). The total
score is multiplied by 4, adding up to a possible maximum score of
100. The mean score of the WHO-5 in general population studies is
around 70 (Bech, 2004). The WHO-5 has been validated in different
populations with good internal consistency (Cronbach's alpha 0.84)
(Bech, 2004; Henkel et al., 2003). In our study, Cronbach's alpha was
0.91.

2.6.4. Mental complaints: anxiety and depression
Anxiety and depression symptoms were measured with the corre-

sponding subscales of the Brief Symptom Inventory (BSI). Each subscale
has six items with a 5-point response scale (0 = not at all; 4 = ex-
tremely). Cronbach's alphas are 0.87 for both scales (De Beurs and
Zitman, 2006). In our study, Cronbach's alphaswere 0.84 for BSI Depres-
sion and 0.80 for BSI Anxiety respectively.

2.7. Analyses

The analyses were performed in the total sample of participants.
Analyses were conducted following the intention-to-treat (ITT) princi-
ple, hence all participants were analysed in the group to which they
were allocated. Reporting of the results follows the guidelines of the
Consolidated Standards of Reporting Trials (CONSORT statement)
(Altman, 1996).

2.7.1. Attrition
We applied t-tests and logistic regression analysis to examine possi-

ble baseline differences between drop-outs and nondrop-outs, as well
as differential drop-out between the online group and the control
group. A drop-out was defined as completing the baseline and three
month follow-up questionnaire, but not the six month follow-up ques-
tionnaire; or completing the baseline questionnaire, but none of the
follow-up questionnaires. If there were outcomes or demographical
aspects that had a statistically significant effect on drop-out, they were
included in the effect analyses as a covariate.

2.7.2. Effects
The effectiveness of the interventionwas examined by analysing the

differences over time through applying Linear Mixed Models (LMM). If
the assumption of a normal distribution of residuals was not met, a log-
transformation was used for the LMM, and the median and range were
also used to describe the outcome. Otherwise, only the mean and stan-
dard deviation were used to describe the outcome. The main effects of
group and time, and the interaction group ∗ time were included as
fixed effects in the model. Hospital Ward (the cluster level) and
ward ∗ subject (the individual level) were included as random effects.
However, if the cluster did not have a statistically significant effect, it
was excluded from themodel. Themain interest concerned the interac-
tion effect of group ∗ time (interpreted as the difference in change scores
over time between the online and control group). LMM includes incom-
plete cases in the analysis and employs restricted maximum-likelihood
estimation to calculate parameter estimates. LMMassumes thatmissing
data occurred randomly.

In addition, for continuous measures the size of the effect was esti-
mated calculating Cohen's d, using the estimated values from the
LMM analysis. Cohen's d was calculated as the difference between two
means divided by the pooled standard deviation. A Cohen's d of 0.5 in-
dicates that the mean of the intervention group is half a standard devi-
ation larger than themean of the control group. Values of d from 0.56 to
1.2 can be assumed to be large, 0.33 to 0.55 are moderate and 0 to 0.32
are considered small (Lipsey and Wilson, 1993).

All analyses were conducted using two-sided tests and alphas of
0.05. The analyses were carried out using the Statistical Package for
the Social Sciences (SPSS), version 19.

3. Results

3.1. Flow of participants

Fig. 1 shows the flow of participants. A total of 58 hospital wards
were randomized across the two study arms in this article. Of the
1140 employees, 423 (37.1%) started the baseline questionnaire. Of
those, 178 in the online group and 188 in the control group completed
the baseline questionnaire and were eligible for participation in the
trial (n = 366 in total). This is the sample that is used for the
intention-to-treat analysis. In the online group 28 participants (15.7%)
logged in at least once into one or more online interventions. Nine par-
ticipants (5.1%) started oneormore of themoduleswithin the online in-
terventions (six started with Psyfit and three with Colour your life),
which means that the other 19 participants merely logged in and did
not start any of the intervention modules. More results of the track-
and-trace data of the online interventions can be found in the process
evaluation (Ketelaar et al., 2013c). 108 participants (60.7%) in the online
group and 50 (26.6%) participants in the control group were lost to fol-
low up.

3.2. Background characteristics

The demographic characteristics and scores on the outcomes at
baseline are shown in Table 1. The mean age of participants was
40 years. Participants in the online group were on average younger
(38) than those in the control group (42). Most participants were fe-
male (79.8%), were employed as a nurse (71.9%) and had a partner
(75.2%). More than 80% of the participants screened positive on im-
paired work functioning and/or mental health. In the control group
this positively screened group was larger (85.6%) than in the online
group (78.1%). With regard to baseline characteristics of the outcomes,
positive mental health and work engagement scores (3.32 and 4.37 re-
spectively for the total group) were above themean in the general pop-
ulation; the WHO-5 well-being score (63.8) was below average.

3.3. Attrition analysis

There were significantly more drop-outs in the online group com-
pared to controls (61% vs. 27%, χ2 = 43.28, p b 0.01). Loss to follow-
up was therefore not entirely random.

Tested at p b 0.05, drop-out analysis reveals that regarding back-
ground characteristics at baseline, age predicted drop-out (χ2 = 4.54,
p = 0.10; Beta = 0.79, p = 0.03): the younger the participant, the
more likely that the participant had dropped out. In addition, regarding
the outcomes, thosewho did drop out showed lower work engagement
as measured with the UWES-9 (t363 = 2.46, p = 0.01; Beta =−0.22,
p =0.07) at baseline. There were no significant interaction differences
for these characteristics between the online group and control group
(no differential drop-out for young participants and/or participants
with low work engagement).



Fig. 1. Flow of participants through the trial.
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3.4. Effects

The estimated effects according to the LMM-analysis are presented
in Table 2. Because the random effect of ward (cluster effect) was not
significant in the analyses, it was excluded from the LMM model.

Both the online group and the control group improved over time
regarding positive mental health (F = 8.30, p b 0.01), well-being
(F =11.02, p b 0.01) and anxiety symptoms (F = 4.33, p = 0.01),
with the largest improvements occurring between baseline and three
month follow-up.
Considering the interaction effect of group ∗ time, the primary
outcome — positive mental health — was significantly enhanced in the
OI group, in comparison to the control group (F = 3.46, p = 0.03,
Cohen's d = 0.37 three months follow-up, 0.28 six months follow-up).
The effect stems for a large part from the subscale psychological well-
being (Cohen's d = 0.43 at post-test and 0.50 at follow-up, F = 5.35,
p = .01). Furthermore, there was a significant effect on work engage-
ment in the OI group (F = 3.44, p = 0.03, Cohen's d = 0.25 three
months follow-up, 0.15 six months follow-up), but this seemed to be
mainly due to a small deterioration in the control group, rather than



Table 1
Baseline characteristics of the online group and control group.

Control
group
(n = 188)

Online
group
(n = 178)

All
(n = 366)

Women, n (%) 145 (77.1) 147 (82.6) 292 (79.8)
Age (mean, SD) 42 (11.4) 38 (12.1) 40 (11.9)

Civil status
Partner, yes, n (%) 141 (75.4) 132 (75.0) 273 (75.2)
Divorced, yes, n (%) 9 (4.8) 4 (2.3) 13 (3.6)
Foreign background, yes, n (%) 25 (13.3) 23 (12.9) 48 (13.1)

Occupation
Nurses, n (%) 134 (71.3) 129 (72.5) 263 (71.9)
Surgery assistant 5 (2.7) 0 (0.0) 5 (1.4)
Nurse practitioners, n (%) 22 (11.7) 11 (6.2) 33 (9.0)
Allied health professionals, n (%) 27 (14.4) 38 (21.3) 65 (17.8)
Work experience in years, mean (SD) 11 (10.2) 10 (9.9) 11 (10.1)
Work hours per week, mean (SD) 31 (6.0) 31 (5.3) 31 (5.7)

Impaired mental health
One or more mental health complaints, n
(%)

119 (63.3) 109 (61.2) 228 (62.3)

Depression, above cut-off, n (%) 45 (23.9) 44 (24.7) 89 (24.3)
Anxiety, above cut-off, n (%) 30 (16.0) 32 (18.0) 62 (16.9)
Positively screened mental health
complaints and/or impaired work
functioning, n (%)

161 (85.6) 139 (78.1) 300 (82.0)
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an enhancement in the OI group. The interaction effects on well-being,
depression and anxiety symptoms were non-significant.

4. Discussion

4.1. Main findings

In this study, the WHS module including screening, personalized
feedback and an offer of online interventions effectively enhanced pos-
itive mental health as measured with the MHC-SF for nurses and allied
health professionals, and in particular psychological well-being, in com-
parison to a waitlisted control group. The effect can be considered as
medium-sized at three month follow-up and small at six month
follow-up for positive mental health in general and medium-sized at
both time-points for the subscale psychological well-being. For work
engagement a small positive effect was found, which might be due to
a small deterioration in the control group. No significant differences be-
tween groups were found for well-being as measured with theWHO-5,
depression or anxiety.

4.2. Comparison to other work and interpretation

In comparison to the randomized controlled trials examining the ef-
fects of the separate online interventions (Warmerdam et al., 2008;
Spek et al., 2008; Riper et al., 2008; Bolier et al., 2013) which were
used in the WHS, the effects in our study were smaller, did not occur
across the entire range of outcomes and/or were sustained to a lesser
extent. For example, for the Colour Your Life programmedium-sized ef-
fects were found in previous studies for both depression (Warmerdam
et al., 2008; Spek et al., 2008) and anxiety (Warmerdam et al., 2008)
at three and six month follow-up. Likewise, the Psyfit program has
been shown to be effective on a range of positive outcomes, and also re-
duced depressive and anxiety symptoms at follow-up (Bolier et al.,
2013). The results in the current study are somewhat comparable to
the findings in the ‘Don't Panic Online’ RCTwhich suffered from low ad-
herence and a high drop-out rate as well (Van Ballegooijen et al., 2013).

What could have caused this difference in effect? A look at the track-
and-trace data of the interventions shows that adherence to the offered
online interventionswas very low (Ketelaar et al., 2013b). Adherence—
the extent to which people follow the protocol in the intervention as
intended — can be an important predictor of intervention effectiveness
(Donkin et al., 2011; Kelders et al., 2012). Indeed, this seems to be also
the case in the OP group (Ketelaar et al., 2013c): a post hoc analysis re-
vealed that going to the preventive consultation of the occupational
physician resulted in a larger effect at post-test (d = 0.50, medium
sized effect) than screening and feedback alone (d= 0.34, small effect).

Regarding the OI group, 16% (28 out of 178 participants) logged in at
least once to one or more online interventions, but only nine partici-
pants (5%) followed an intervention to some extent, which means that
the participant has started with one or more modules within an inter-
vention. Because of the very low adherence rate, a post hoc analysis
on the relationship between adherence and effect was not possible.
The adherence rate is different from other trials of separate online inter-
ventions, in which more than 75% of the participants adhered to an in-
tervention to at least some extent (Spek et al., 2008; Bolier et al.,
2013). Because of a lack of participants in the online interventions as
well as low adherence, it is more likely that the actual process of screen-
ing and personalized feedback caused the effect rather than the online
interventions themselves, perhaps by raising a sense of awareness and
relevance (see for example Boon et al., 2011).

The low adherence rate could be related to the study population,
which was different from the populations in the trials of the separate
online interventions (Bolier et al., 2013b; Warmerdam et al., 2008;
Spek et al., 2008). In these studies, people were purposely recruited in
order to follow a program to reduce depression or enhance well-
being. Participants in these trials could thus be regarded as a self-
selected and probably more motivated sample. In our study, partici-
pants received the online feedback after filling in the screening
questionnaire, but therewas no explicit help-seeking initiated by them-
selves. In addition, more than 80% screened positive on mental health
complaints and/or impaired work functioning, which might be due to
low specificity in the screening instrument. Although it is known that
hospital-employed nurses have higher rates of mental health problems
than the general norm (Letvak et al., 2012), it could be argued that peo-
ple did not follow the advice to participate in an online intervention be-
cause their complaints were not to the extent that they felt they needed
help or an intervention. Likewise, many of the positively screened peo-
ple received an offer of more than one intervention. We hypothesized
that people would be strengthened in their autonomy when they have
multiple options. However, the ‘too-much-choice effect’ could actually
have lowered their motivation to start with and follow an intervention
(Scheibehenne et al., 2010). A final issue that could have caused the low
adherence rate is the lack of personal contact in the interventions, as
they are all fully automated self-help interventions. This may conflict
with the social nature and personality of many nurses who are
characterized by empathy and the urge to care for others (Eley et al.,
2012). For depression, the use of personal guidance in online interven-
tions is related to enhanced effectiveness (Andersson and Cuijpers,
2009).

Another salient finding is the significant effect on psychological
well-being as measured with the subscale of the MHC-SF, and not on
subjective well-being (as measured with another subscale of the
MHC-SF and the WHO-5). Apparently, the effect that was found
meantmore of an improvement in positive functioning (e.g. better rela-
tionships, moremeaning), as opposed to higher positive affect or cogni-
tive appraisal of life. It might be that the actions and functioning of a
person would change first after following an intervention and that it
precedes the better feeling. A better feeling (subjective well-being),
and a reduction in depressive and anxiety symptoms would require a
sustained effort, which was not supported by the current intervention.
We do not knowwhy there was a small deterioration in theWL control
group regardingwork engagement. Theremight be some changes in the
organizational context such as changes in job demands at the wards in
the WL group which might have affected the work engagement of the
nurses (Schaufeli et al., 2009), but this is speculation because we did
not measure these aspects.



Table 2
Estimated effects on and analysis of primary and secondary outcomes at baseline, 3 and 6 month follow-up (n = 366).

Outcome Time Online group (n = 178) Control group (n = 188) Cohen's Δd LMM analyses

Relative frequency
above cut-off (%)

Mean (SD) Median (range) Cohen's d Relative frequency
above cut-off (%)

Mean (SD) Median (range) Cohen's d dOnline − dControl Group Time Group * time

Positive mental health
(MHC-SF, 0–5)

B 3.39 (0.66) 3.25 (0.74) F = 4.72
p = 0.03

F = 8.30
p = 0.00

F = 3.46
p = 0.03

3 m 3.68 (0.66) 0.44 3.30 (0.74) 0.07 0.37
6 m 3.65 (0.66) 0.39 3.33 (0.74) 0.11 0.28

- Subscale MHC-SF subjective
well-being (0–5)

B 3.81 (0.63) 3.73 (0.66) F = 0.73
p = 0.40

F = 3.19
p = 0.04

F = 0.58
p = 0.56

3 m 3.97 (0.63) 0.25 3.80 (0.66) 0.11 0.14
6 m 3.97 (0.63) 0.25 3.79 (0.66) 0.09 0.16

- Subscale MHC-SF psychological
well-being (0–5)

B 3.62 (0.63) 3.49 (0.78) F = 5.49
p = 0.02

F = 7.18
p = 0.00

F = 5.35
p = 0.01

3 m 3.91 (0.63) 0.46 3.51 (0.78) 0.03 0.43
6 m 3.96 (0.63) 0.54 3.52 (0.78) 0.04 0.50

- Subscale MHC-SF social
well-being (0–5)

B 2.86 (0.80) 2.68 (0.84) F = 4.05
p = 0.05

F = 7.08
p = 0.00

F = 2.30
p = 0.10

3 m 3.22 (0.80) 0.45 2.76 (0.84) 0.10 0.35
6 m 3.11 (0.80) 0.31 2.83 (0.84) 0.18 0.13

Well-being (WHO-5, 0–100) B 63.7 (13.6) 63.8 (15.0) F = 0.01
p = 0.92

F = 11.02
p = 0.00

F = 0.94
p = 0.39

3 m 70.1 (13.6) 0.47 67.3 (15.0) 0.24 0.23
6 m 67.8 (13.6) 0.30 67.9 (15.0) 0.28 0.02

Work engagement (UWES-9, 0–6) B 4.36 (0.99) 4.37 (0.99) F = 0.02
p = 0.90

F = 0.71
p = 0.50

F = 3.44
p = 0.03

3 m 4.45 (0.99) 0.09 4.21 (0.99) −0.16 0.25
6 m 4.46 (0.99) 0.10 4.32 (0.99) −0.05 0.15

Depression (BSI, 0–4) B 37/178 (20.8%) 0.31 (0.32) 0.19 (0.07–1.82) 46/188 (24.5%) 0.30 (0.35) 0.18 (0.04–2.41) F = 0.03
p = 0.85

F = 2.93
p = 0.06

F = 1.54
p = 0.22

3 m 32/178 (18.0%) 0.24 (0.32) 0.12 (0.00–1.75) 0.22 42/188 (22.3%) 0.26 (0.35) 0.15 (0.00–2.38) 0.11 0.11
6 m 30/178 (16.9%) 0.22 (0.32) 0.10 (−0.02–1.73) 0.28 46/188 (24.5%) 0.29 (0.35) 0.18 (0.03–2.41) 0.03 0.25

Anxiety (BSI, 0–4) B 25/178 (14.0%) 0.21 (0.24) 0.14 (0.05–2.01) 28/188 (14.9%) 0.25 (0.32) 0.16 (0.05–2.02) F = 0.62
p = 0.43

F = 4.33
p = 0.01

F = 0.03
p = 0.97

3 m 19/178 (10.7%) 0.16 (0.24) 0.09 (0.00–1.96) 0.21 23/188 (12.2%) 0.19 (0.32) 0.10 (0.00–1.97) 0.22 −0.01
6 m 20/178 (11.2%) 0.17 (0.24) 0.10 (0.01–1.97) 0.17 23/188 (12.2%) 0.22 (0.32) 0.12 (0.02–1.99) 0.13 0.04
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4.3. Limitations

A number of limitations in this study have to be recognized. First, the
number of participants required for adequate statistical power was not
fully achieved. This may have contributed to the non-significance of ef-
fects. Second, there was a high attrition rate in this study, and in addi-
tion, differential drop-out between the study groups. Although this is
not uncommon in online trials (Eysenbach, 2005), this may have pro-
duced bias in a direction that is not easy to predict. Third, the adherence
rate was very low, which has already beenmentioned as a possible pre-
dictor for the lower than expected results.

4.4. Conclusion and recommendations for practice and research

This study shows that a preventiveworkers' health surveillance pro-
gram consisting of online screening, personalized feedback and a
personalized offer of online self-help interventions is capable of enhanc-
ing positivemental health, and in particular psychological well-being, at
three and six month follow-up. The effect should be considered with
caution as there was a large attrition rate.

Potentially, the implementation of this WHS program could address
positive mental health/well-being, work engagement and mental
health complaints in nurses and allied health professionals, which are
important elements for their work functioning and their own work en-
joyment. By reaching a large group of employees at the same time, the
WHSmodule could have a significant impact on occupational and there-
by public mental health. The program could be part of a population
health approach in which a large part of a certain population has to be
reached for prevention purposes, in addition to the smaller already dis-
eased population (Rose, 2008). However, based on the results of our
study, widespread implementation is not yet warranted and the system
should be improved first. The lack of participants and low adherence
raise questions about the acceptability of online interventions to nurses
and allied health professionals. Engaging nurses in the interventions
may require human contact with a coach or occupational physician.
This ‘blended’work model should be further developed and investigat-
ed. Also, the role of persuasive technology and gaming elements re-
quires attention in the future research agenda, as these elements can
encourage a participant to begin and stick to an online intervention
(Kelders et al., 2012). As regards to the screening system (which can
be considered now as highly sensitive, but probably less specific), the
optimal balance between sensitivity and specificity should be deter-
mined with the help of an ROC curve (receiving operating characteris-
tics) (DeLong et al., 1988), in such a way that symptom profiles are
matched better with the needs and preferences of the participants.

We adopted an individual approach to enhance themental health of
nurses and allied health professionals, and based on the results of our
study, made some recommendations to refine and improve the WHS
module. However, in order to establish a climate for work engagement
andwell-being in an organization, there has to be just as much focus on
organizational factors and job resources, such as management styles
and workload, as there is on personal resources (Bakker, 2011;
Czabala et al., 2011). When nurses and allied health professionals feel
that their organization provides support and involvement, and also nur-
tures their psychological needs, theywill bemore likely to functionwell
and invest their time and energy in their patients and the organization
(Bakker, 2011). Embedding theWHSmodule within an integral organi-
zational strategymayhelp to contribute to the success of this preventive
mental health program.
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