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Abstract

Background: Evidence has shown that children 0-4 year-old attending childcare are prone to acquire infections
compared to children cared for at home, with fever being the most common symptom. Illness absenteeism due to
fever and common infections is substantial and mostly driven by unrealistic concerns and negative attitude towards
fever of both childcare staff and parents, resulting in illness absenteeism from childcare, work absenteeism among
parents and healthcare service use. The objective of this study is to optimise decision making among childcare staff
on illness absenteeism due to fever and common infections in childcare. Underlying determinants of behavioural
change were targeted by means of a multicomponent intervention.

Methods: A multicomponent intervention was developed to improve decision making, using the stepwise
approach of Intervention Mapping, and in close collaboration with stakeholders and experts. The intervention
consisted of 1) a two-hour educational session on fever among childcare staff; 2) an online video for childcare staff
and parents emphasising key information of the educational session; 3) a decision tool for childcare staff and
parents in the format of a traffic light system to estimate the severity of illness and corresponding advices for
childcare staff and parents; 4) an information booklet regarding childhood fever, common infections, and self-
management strategies for childcare staff and parents.
The multicomponent intervention will be evaluated in a cluster randomised trial with a 12-week follow-up period
and absenteeism due to illness (defined as the percentage of childcare days absent due to illness on the total of
childcare days during a 12-week period) as primary outcome measure. Secondary outcome measures are: incidence
rate and duration of illness episodes, knowledge, attitude, self-efficacy, and risk perception on fever and common
infections of childcare staff and parents, healthcare service use in general and paracetamol use, and work
absenteeism of parents.
(Continued on next page)

* Correspondence: kirsten.peetoom@maastrichtuniversity.nl
1Care and Public Health Research Institute Department of Family Medicine,
Maastricht University, Maastricht, The Netherlands
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Peetoom et al. BMC Public Health  (2018) 18:61 
DOI 10.1186/s12889-017-4602-3

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-017-4602-3&domain=pdf
mailto:kirsten.peetoom@maastrichtuniversity.nl
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
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Discussion: This study aims to develop a multicomponent intervention and to evaluate to what extent illness
absenteeism due to fever and common infections can be affected by implementing a multicomponent
intervention addressing decision making and underlying determinants among childcare staff and parents of
children attending daycare.

Trial registration: NTR6402 (registered on 21-apr-2017).

Keywords: Childcare centres, Fever, Common infections, Intervention mapping, Illness absenteeism,

Background
Infectious diseases, such as fever, are common in chil-
dren 0-4 year-old. Especially children who attend child-
care are more prone to acquire respiratory and gastro-
intestinal infections compared to home-cared children,
particularly during the age of 0-2 years [1–4]. This may
be explained by the fact that their immunological and
respiratory tract system is still developing when attend-
ing childcare. In addition, children in childcare encoun-
ter a higher amount of microbes and have more
frequent and more close contacts with other children
compared to home-cared children [1, 5–10].
Infectious diseases are a common reason for illness ab-

senteeism in childcare, with children in childcare experi-
encing on average 6.6-11.4 illness episodes per year,
constituting an average illness absenteeism from child-
care of 22.9 days [4, 5, 11, 12]. Societal costs for infec-
tious diseases are twice as high per illness episode in
children attending childcare as non-attenders, constitut-
ing a total economic burden of €97 million per year in
The Netherlands. This burden is mostly due to work ab-
senteeism among parents, with an average of 1.5 work
days lost per child’s illness episode [2].
The decision regarding illness absenteeism due to fever

and common infections may be driven by both parents
and childcare staff. Elevated temperature or fever can cre-
ate a range of concerns among those caring for the child.
At the core of these concerns is the misconception that
the temperature elevation represents the severity of
underlying illness, rather than a relatively benign symptom
resulting from an infectious disease. In addition, harmful
consequences of fever are feared and body temperature is
measured several times per day to monitor disease pro-
gression [13–25]. The term fever phobia has been used to
describe an exaggerated, unrealistic and unfounded fear of
fever expressed by parents, healthcare professionals and
childcare staff [24]. An important driver of fever phobia is
a lack of knowledge regarding fever pathophysiology, but
also previous (negative) experiences, beliefs, sense of per-
sonal control, perceived threat of illness, inconsistencies
in healthcare providers’ advices, and the concern of not
recognising a serious illness on time [14–16, 25–29]. In
turn, fever phobia influences general practitioner (GP)
consultations for childhood fever [5, 6, 22, 30–33].

Similarly, fever phobia is present in childcare staff and
causes substantial illness absenteeism in children, work
absenteeism among parents and healthcare service consul-
tations by referring parents to the GP [2, 6, 13, 16, 17, 20,
33–37]. Despite the development of several educational
interventions, fever phobia, misconceptions and unrealis-
tic concerns are still present in parents, healthcare profes-
sionals and childcare staff [36, 38–40].
Educational interventions on fever and common infec-

tions targeting childcare staff are scarce and focus
merely on hygiene prevention [12, 30, 41–43]. These hy-
giene prevention interventions are successful in reducing
illness incidences rates, children’s illness absenteeism
and parents’ work absenteeism [12, 30, 41, 42]. However,
educational interventions for childcare staff regarding
fever pathophysiology, infectious diseases and self-
management strategies could be beneficial for diminish-
ing fever phobia, since childcare staff strongly influence
childcare illness absenteeism, work absenteeism for par-
ents, and parental healthcare seeking behaviour [34].
As such, it is hypothesised that educating childcare staff

on fever and infectious diseases may optimise decision
making processes on illness absenteeism due to fever and
common childhood infections, resulting in reduced child-
care absenteeism, work absenteeism and use of healthcare
services. To achieve this, it is important to obtain insight in
which behavioural determinants influence decision making
on illness absenteeism in childcare, and to target these de-
terminants in the intervention. As childcare staff are also
an important source of information for parents [33], it is
expected that improved behavioural determinants of deci-
sion making among childcare staff will result in improved
parental decision making on illness absenteeism.
This paper describes the development of a multicom-

ponent intervention aiming to optimise decision making
among childcare staff on illness absenteeism due to fever
and common infections in 0-4 year-old attending child-
care, and describes the study protocol of the cluster ran-
domised trial evaluating the developed multicomponent
intervention in childcare.

Methods
This section describes the development of a multicom-
ponent intervention, based on the Intervention Mapping
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approach (IM), a protocol for developing theory-based
and evidence-based interventions [44]), followed by the
study protocol of the cluster randomised trial (cluster
RCT) for evaluating the multicomponent intervention in
childcare. The study protocol is reported according the
guidelines of Standard Protocol Items: Recommenda-
tions for Interventional Trials (SPIRIT) [45, 46].

Development of multicomponent intervention
A multicomponent intervention was developed using IM
with the aim to target underlying determinants of behav-
ioural change of childcare staff in order to optimise their
decision making with respect to illness absenteeism due
to fever and common infections in childcare.
The first step of the development process was the as-

sessment of extensive needs to explore difficulties to-
wards childhood fever, causes, consequences and
implications for practice by means of a systematic re-
view, a survey study among parents of children visiting
childcare, and three qualitative studies among general
practitioners, well-child clinic professionals, and child-
care staff [17, 25, 39]. Initial data analyses from the
qualitative study among childcare staff showed that fever
phobia was common and emanated from a lack of know-
ledge and education on fever and common childhood in-
fections [unpublished observations]. Childcare staff
expressed that their current knowledge was merely
experience-based, both individually and as group sharing
experiences, and guided by the operating protocol of
their childcare organisation. An uncomfortable feeling
was also expressed in case of an increase in the child’s
body temperature, caused by the concern that an in-
creased temperature would represent the severity of ill-
ness. This finding was similar to previous studies [15,
16, 18, 19, 24, 25]. In agreement with another study, data
from the qualitative study demonstrated that body
temperature is frequently measured to monitor illness
progression gives a sense of control over the illness [14].
Like parents, childcare staff especially fear febrile sei-
zures as a result of an elevating body temperature and
irregular administration of paracetamol [16]. In response
to their concerns, childcare staff prefer to exclude chil-
dren with a fever from childcare and return the respon-
sibility to the parents. In agreement with previous
research [17, 34], parents are also actively advised by the
childcare staff to consult the GP for a check-up.
These research data demonstrate that decision making

on illness absenteeism due to fever and common infec-
tions in childcare is a behavioural outcome, which could
be optimised in order to reduce childcare absence,
healthcare service use, and work absenteeism. Based on
data from the needs assessment, the development and
evaluation of the intervention will focus on the following
four behavioural determinants that are fundamental for

the decision making process on illness absenteeism
within childcare: knowledge, attitude, self-efficacy and
risk perception. Knowledge on pathophysiology of fever,
febrile seizures and self-management strategies such as
paracetamol use is seen as prerequisite for changing atti-
tude [47, 48]. Attitude concerns an individual’s evalu-
ation of performing a behaviour by balancing pros and
cons [47]. For example, childcare staff showed a negative
attitude towards fever, resulting in concerns, cautious
behaviour and the tendency to send febrile children
home. Self-efficacy is defined as the belief in the ability
to perform a certain behaviour in a specific situation
[44]. For example, childcare staff showed to act cau-
tiously when a child has a (high) fever as they feel inse-
cure in advising parents on GP consultation or
paracetamol use, because they are not medically edu-
cated and measure body temperature several times per
day to monitor illness progression. Risk perception re-
lates to the assessment of risks towards performing a
certain behaviour. For example, childcare staff perceive
fever and febrile seizures as harmful to the child’s health
while fever and most febrile seizures are not harmful in
itself. Additional file 1 presents an overview of all change
objectives (i.e., what has to change at the determinant
level) and performance objectives (i.e., sub-behaviours
that are essential to achieve the desired behavioural
outcome.
Subsequently, theory-based methods were selected and

translated into practical applications to target all four
behavioural determinants (Additional file 2) and resulted
in a multicomponent intervention, including: 1) a two-
hour educational session on fever among childcare staff;
2) an online video for childcare staff and parents empha-
sising key messages of the educational session; 3) a deci-
sion tool in the format of a traffic light system to
estimate the severity of illness and corresponding advices
by childcare staff and parents; 4) an information booklet
regarding childhood fever and common infections for
childcare staff and parents.

1. Educational session
The two-hour educational session involved a group
meeting with childcare staff from one or more childcare
intervention centres. Three main topics were discussed:
pathophysiology of fever, treatment of fever, and febrile
seizures. These topics were based on data from the
qualitative study among childcare staff and existing sci-
entific literature [15, 40, 49, 50]. The session aimed to
discuss existing and widely held misconceptions on
childhood fever, as described in Additional file 1. The
content provided in the educational session was based
on the current guideline “Childhood Fever” of the Dutch
College of General Practitioners (NHG) and the content
of the interactive booklet on childhood fever [51, 52].
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The educational session included quiz questions on
pathophysiology of fever, febrile seizures and self-
management strategies such as the correlation between
the height of fever and illness’ severity, and was led by
an experienced moderator with a background in phar-
macy [HN] and a general practitioner was present to an-
swer medical related questions. The principal
investigator [KP] was present to provide more informa-
tion on the project, and to introduce, explain and prac-
tice the use of the decision tool.

2. Online video
Based on the information provided during the educa-
tional sessions, questions asked by childcare staff during
the session and take home messages formulated by the
childcare staff, an online video of 7 min was composed
using written text, illustrations and animations to convey
information. The aim of this video was to further edu-
cate participating staff about fever pathophysiology,
treatment of fever, and decision making regarding child-
care attendance. This video was sent to childcare staff
and parents approximately 6 weeks after the educational
session. The video served as a booster regarding the in-
formation discussed during the educational session.

3. Decision tool
The aim of the decision tool is to support childcare staff
and parents in assessing the illness severity of the child’s
symptoms, as well as to guide them towards accompany-
ing advices regarding childcare attendance, and self-
management strategies (paracetamol use and GP con-
sultation) in order to optimise their decision making on
illness absenteeism from fever and common infections.
The decision tool is based on the current guideline
“Childhood Fever” of the Dutch College of General Prac-
titioners (NHG) [52], Dutch Public Health Services [53],

and the operation protocol on illness from the partici-
pating childcare organisation. The decision tool was de-
signed based on the traffic light system developed by de
Bont et al. [51] and aims to support with assessing the
degree of severity of the child’s illness based on behav-
ioural and physical symptoms of the child. The severity
was categorised using the traffic light colours with
“Green” representing mild and harmless symptoms, “or-
ange” representing mild to moderate symptoms, and
“red” representing alarm signals. Based on these colour
categories, the decision making processes among child-
care staff and parents could be optimised regarding
childcare attendance, paracetamol use and GP consulta-
tions. Figure 1 presents a schematic overview of the de-
cision tool.

4. Interactive information booklet
The interactive information booklet is an existing inter-
vention, which was developed using a multistage process
and evaluated in a large cluster randomised controlled
trial in 20 GP out-of-hours services in The Netherlands
between November 2015 - April 2016 [51]. The booklet
contains a traffic light system for childhood fever in
combination with other infectious symptoms, which
provides advice on whether to consult a GP (red) or use
self-management strategies (green, orange) for childhood
fever in general. Furthermore, it provides information on
the benefits and harms of antibiotic treatment, an over-
view of natural duration of common infections in chil-
dren, and it presents a table with weight-banded
paracetamol dosage schemes. The content of the inter-
active information booklet is in line with current guide-
lines of the Dutch College of General Practitioners
(NHG) [52].
A pilot study was conducted in order to evaluate the

individual components of the intervention in an

Fig. 1 Schematic overview of the decision tool on illness severity and accompanying advices
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independent childcare organisation in the region of
South-Limburg in November 2016, which will not par-
ticipate in the trial. This childcare organisation consists
of six childcare centres, five pre-school playgroups, and
eight school care facilities. According to this pilot study,
the order of the educational session was changed and
the text and lay-out of the decision tool, survey and the
registration form were edited. Furthermore, the decision
tool was pretested to several end-users of the participat-
ing childcare organisation in order to verify whether the
method, content and lay-out matched the requirements
of end-users.

Cluster randomised controlled trial
Study setting
Approximately 45% of 0-4 year-old children attend any
form of childcare in The Netherlands [54], of which 79%
attend childcare provided by commercial organisations.
In such centres, educated staff care for, and contribute
to the development and upbringing of children, until
they progress to primary school [55]. Other forms of
childcare in The Netherlands are host parents (16.5%),
or the combination of commercial childcare and host
parents (4.8%) [54]. This trial will be conducted in a
large commercial childcare organisation in the Southern
part of province Limburg, The Netherlands (Meerwaarde
in ‘n Kinderleven (MIK) childcare organisation, Maas-
tricht, The Netherlands). This organisation provides
childcare to approximately 1380 children aged 0-4 years,
distributed over 21 childcare centres. In addition, they
facilitate pre-school playgroups and school care facilities.
This part of The Netherlands has a wide variety of social
economic status (SES), with more parents with a lower
SES living in the larger cities [56].

Participants
From the 21 childcare centres eligible for this study, 18
centres agreed to participate. The site managers of the
participating childcare centres will be informed about
the study content by means of written information and
verbal elucidation. Childcare staff and parents with chil-
dren at the participating childcare centres will be in-
formed about the study content by means of a written
information letter via email. All childcare staff with per-
manent tenure, fixed replacements and trainees working
at the participating childcare centres are eligible to par-
ticipate in the educational session. The other individual
components of the intervention will be made available
to all eligible childcare staff at intervention centres re-
gardless of their employment and to parents of children
attending the participating childcare centres. All children
attending the participating childcare centres and their
parents are eligible to participate in this study. It should
be noted that children with chronic medical conditions

will not be excluded from participation, because the
focus of this study is on illness absenteeism from com-
mon infectious diseases among 0-4 year-old children,
which also occur in children with chronic diseases. Chil-
dren are excluded from the illness registration when they
reach the age of 4 years and leave childcare to progress
onto preschool.

Outcomes
The primary outcome is absenteeism due to illness, de-
fined as the percentage of days that the child is absent
from childcare due to illness from the total number of
childcare days during a 12-week period. This primary
outcome will be used to evaluate the potential behav-
ioural change in decision making on illness absenteeism,
resulting from the multicomponent intervention that
was developed to target behavioural determinants such
as knowledge, attitude, self-efficacy and risk perception.
Secondary outcome measures are: 1) knowledge, atti-

tude, self-efficacy and risk perception towards fever and
common infections are measured among childcare staff
and parents; 2) incidence rate of fever and common
childhood infections; 3) number and duration of illness
episodes in children who are called in ill or sent home
because of illness during the study period, and whose
parents complete a survey on this illness episode; 4)
work absenteeism among parents who complete a survey
when their child is called in ill or sent home because of
illness during the study period; 5) healthcare service use
for fever and/or common infections in children who are
called in ill or sent home because of illness during the
study period and of which parents complete an add-
itional survey on this illness episode, 6) paracetamol use
for fever and/or common infections in children who are
called in ill or sent home because of illness during the
study period and whose parents complete an additional
survey on this illness episode.
Secondary outcomes will be measured using two dif-

ferent surveys on different time points and for a differ-
ent target group (Table 1). Survey 1 measures number
and duration of illness episodes (3), work absenteeism
(4), healthcare service (5), and paracetamol. Survey 1 is
only sent to parents of which the child was ill during the
study period and provided informed consent. The con-
tent of this survey is in line with surveys used in previ-
ous studies [19, 34, 42, 57, 58]. Survey 2 measures
knowledge, attitude, self-efficacy and risk perception
among childcare staff, whereas survey 3 measures these
behavioural determinants among parents. Three vi-
gnettes were included to evaluate the decision making
process of childcare staff and/or parents in three differ-
ent cases of ill children based on the traffic light system
that was implemented in the decision tool. These sur-
veys on knowledge, attitude, self-efficacy, and risk
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perception for childcare staff and parents are developed
based on previous research [19, 34, 58–61]. Survey items
were operationalised according theories’ definitions of
behavioural determinants. Subsequently, survey items
were piloted among childcare staff to check understand-
ibility and interpretation of items [62].

Sample size
Our primary outcome is absenteeism due to illness, de-
fined as the percentage of childcare days absent due to
illness on the total of childcare days during a 12-week
period. We performed a pilot study among parents with
children attending 21 childcare centres of MIK in Spring
2016 to calculate illness absenteeism. For this pilot
study, an average 4-week illness absenteeism of 9.9%
(sd = 18.035) was reported [unpublished observations],
which was in agreement with the absenteeism rate re-
ported by Hedin et al. in Swedish children [63]. To cal-
culate our sample size we assumed an illness
absenteeism of 9.9% in the control group. This cluster
RCT aims to achieve a clinically significant reduction of
illness absenteeism due to fever and common infections
by 4.5% in the intervention group [4, 30, 64]. To obtain
this difference with 80% power, assuming a within group
SD of 18.035 and a significance level α of 0.05, 253 par-
ticipants per group (506 in total) are required (PS Power
and Sample size program, independent-samples t-test).
Due to cluster (childcare location) randomisation, where
we assume a mean number of 55 children per cluster

and an intra-cluster coefficient of 0.01 into account,
based on our pilot and previous literature [65], this
number increases to 390 participants per group. After
correction for 10% loss to follow-up and 10% effi-
ciency loss based on unequal cluster sizes [66], the
required sample size is 482 participants per group
(total n = 964). To meet this sample size, this study
aims to recruit 18 clusters (childcare location) with
55 participating children per cluster, resulting in 990
children.

Allocation
Stratified block randomisation is conducted at the level
of childcare centres, with nine centres randomised to
our multicomponent intervention and nine centres ran-
domised to care-as-usual (control). Intervention centres
will receive all four components of the multicomponent
intervention, control centres will provide care as usual.
Stratification is based on size of childcare centres re-
garding number of children attending a childcare center.
A small childcare center is defined as having fewer than
65 children attending childcare, while a large childcare
center is defined as having more than 65 children at-
tending childcare. The randomisation procedure is con-
ducted by an independent researcher via http://
www.randomization.com/. Childcare staff and parents
will not be blinded after intervention allocation due to
the nature of the multicomponent intervention. How-
ever, they are blinded to the primary outcome measure.

Table 1 Time schedule of enrolment, intervention allocation, outcome assessments

Study period

Enrolment Allocation Post-allocation Close-out

Timepoint 0 0 T1 T2 T3 T4 T5 T6

Enrolment: X

Eligibility screen X

Informed consent Survey 1 following child’s illness episode X X X X X X X X

Informed consent Survey 2 knowledge, attitude, self-efficacy, risk perception childcare staff X

Informed consent Survey 3 knowledge, attitude, self-efficacy, risk perception parents X

Allocation X

Interventions:

Educational session Childcare staff X

Use of decision tool + booklet Childcare staff and parents X X X X X X X

Online video Childcare staff and parents X

Assessments:

Children’s illness registration X X X X X X X

Survey 1 following child’s illness episode X X X X X X X

Survey 2 Knowledge, attitude, self-efficacy, risk perception Childcare staff X X

Survey 3 Knowledge, attitude, self-efficacy, risk perception parents X
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Researchers will be blinded during data analysis to the
allocation status of childcare centres.

Data collection
See Table 1 for an overview of enrolment, intervention
allocation, and outcome measurements.

Primary outcome measure
A standardised paper-based illness registration form is
developed in close collaboration with the participating
childcare organisation (see Additional file 3). Six book-
lets each comprising 2 weeks of childcare will be pro-
vided to all participating childcare groups for the study
period of 12 weeks. Childcare staff will register childcare
attendance, childcare absenteeism because of illness, and
absenteeism due to other reasons (e.g. holiday) on a
daily basis. When children are called in ill or sent home
ill, childcare staff will register initials of the child, infec-
tion symptoms and how many days the child is (par-
tially) absent due to illness. In addition, childcare staff in
the intervention group will also record decision tool use.
Childcare staff in both groups will receive training and
feedback on registration during a 2-week run-in period
before the actual start of the trial (see Table 1). This
method of illness registration is comparable to other
studies [63, 67, 68].

Survey 1 following child’s illness episode
Parents will receive an electronic survey when their child
was called in ill or is sent home from childcare because
of illness when parents provide consent to receive this
additional survey during the 12-week study period. Par-
ents will receive this survey within 14 days after each
time their child becomes ill, followed by a total of two
reminders which are sent out every 3 days.

Survey 2 and 3 on knowledge, attitude, self-efficacy, and
risk perception
Knowledge, attitude, self-efficacy and risk perception to-
wards fever will be measured by means of 7-point likert
scales in a survey that is distributed electronically and
on paper. Childcare staff in intervention and control
group will receive this survey at baseline (T0) and after
the 12-week study period (T6) to measure the change in
behavioural determinants between and within interven-
tion and control group. Parents will receive the survey at
T6 to measure the difference in behavioural determi-
nants between intervention and control group.

Analysis
Statistical analysis will be performed with SPSS version
21.0 and a two-sided p-value smaller than or equal to
0.05 will be considered statistically significant. Due to re-
peated measures (every 2 weeks for 12-weeks study

period) and possible missing data, the primary outcome
measure will be analysed using linear mixed models,
where the covariance structure of the repeated measures
will be chosen based on the lowest Bayes information
criterion (BIC). Illness absenteeism will be computed
every 2 weeks of registration for each location to take
into account fixed closing days of the childcare center
during public holidays. Missing outcome data will not be
imputed, since a likelihood based approach will be used
with linear mixed models. No missingness in the explana-
tory variables such as group (intervention or control), time
(0, 2, …, 12 weeks), group*time, and stratification variable
cluster size (large or small) is expected.
Secondary outcome measures will be analysed on dif-

ferent levels and in different ways. The survey on know-
ledge, attitude and practices for childcare staff will be
analysed on three levels. Time is the lowest level (level
1), which is nested within staff members (level 2), which
are again nested within location (level 3). Linear mixed
models will be used for numerical outcomes and logistic
mixed models or generalized estimating equations (GEE)
for categorical outcomes, where an unstructured covari-
ance structure will be used in case of 2 or three repeated
measures, otherwise the covariance structure of the re-
peated measures will be chosen based on the lowest
BIC. In addition, a random intercept on location level
will be included to account for the nesting of staff mem-
bers within a location. The same survey will be analysed
for parents on two levels with parents as lowest level
(level 1), which is nested in location (level 2), because
only a post-allocation measurement will be performed to
compare parents in intervention group with those in
control group. In this case, a random intercept on loca-
tion level is included in the model to account for the
nesting of parents within a location. Survey outcomes
are measured on 7-point likert scales and the average
outcome (sd) will be calculated per item after assessing
scale quality. The parent survey following child’s illness
absenteeism will be analysed by using descriptive statis-
tics. All data will be obtained, managed and monitored
according to the guidelines of Good Clinical Practice.

Discussion
This paper describes the development and study protocol
for the evaluation of a multicomponent intervention in a
cluster randomised trial that aims to improve decision
making among childcare staff on illness absenteeism due
to fever and common infections in childcare. The Inter-
vention Mapping approach was used to systematically
develop the intervention, according to the needs require-
ments of the end-users. A multicomponent intervention is
developed to target the different behavioural determinants
of decision making in several ways. This approach incor-
porated an extensive needs assessment based on results of
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own previous research and the available evidence from the
scientific literature. The development included further a
close collaboration with experts and end-users, and was
pilot tested in a childcare organisation that will not take
part in the main trial.
The content of the intervention is consistent with

current guidelines of the Dutch College of General Prac-
titioners, Dutch Public Health Services, and the operat-
ing protocol on illness from the participating childcare
organisation. The multicomponent intervention will be
evaluated in a cluster randomised controlled trial with
nine childcare centres receiving the intervention and
nine provide care-as-usual. There is a risk of contamin-
ation since childcare replacement staff may work in both
intervention and control centres. Yet, we think this risk
is minimal as the vast majority of staff works in one cen-
ter only. Furthermore, to minimise this risk only per-
manent staff and fixed replacements will be allowed to
attend the educational session. We chose to plan daily
registration of absenteeism by childcare staff to minimise
recall bias. Recall bias for secondary outcomes reported
by parents will be minimised by sending out the survey
within 2 weeks of illness of their child, followed by re-
minders every 3 days. Childcare staff will be blinded to
the primary outcome measure to avoid bias.
Education on fever pathophysiology, febrile seizures,

and self-management strategies is not structurally part
of the training opportunities in Dutch childcare centres.
This multicomponent intervention is in particular devel-
oped to educate childcare staff and parents on fever
pathophysiology and self-management strategies by pro-
viding more background information and a newly devel-
oped decision tool. It was anticipated that optimising
(determinants of) decision making among childcare staff
and parents on illness absenteeism due to fever and
common infections in childcare, may lead to substantial
reductions in absenteeism from childcare, work absen-
teeism from parents, and high healthcare service use.

Additional files

Additional file 1: Performance objectives regarding four behavioral
determinants in decision making on illness absenteeism: knowledge,
attitude, self-efficacy and risk perception. (DOCX 23 kb)

Additional file 2: Theory-based methods to target four behavioral
determinants in decision making on illness absenteeism: knowledge,
attitude, self-efficacy and risk perception. (DOCX 21 kb)

Additional file 3: Format of registration booklet on illness absenteeism.
(DOCX 24 kb)

Abbreviations
GP: General practitioner; IM: Intervention mapping; MIK: Meerwaarde in
kinderleven; NHG: Dutch College of general practitioners

Acknowledgements
The authors would like to thank Paddy Hinssen for her help with the
development of surveys and data management.

Funding
This study was funded by The Netherlands Organisation for Health Research
and Development (ZonMw grant 836–021022). Jochen Cals is supported by
a Veni-grant (91614078) of The Netherlands Organisation for Health Research
and Development (ZonMw). The funding agency was not involved in study
design, data collection and management, analysis and interpretation of data,
or writing the study protocol.

Availability of data and materials
The datasets generated during and/or analysed during the current study are
available from the corresponding author on reasonable request.

Authors’ contributions
KP is the principal investigator and drafted the manuscript. KP, JC and RC
conceived the idea of the study and designed the study. KP, JC, RC, JB, RV,
HN, GJD were involved in the development process of the intervention and
protocol. KP, JC, HN provided the educational session to childcare staff. KP,
JB, RV conducted data collection and implementation of the intervention at
childcare centres. BW advised on the sample size calculation and data
analysis. All critically reviewed and edited the manuscript. The final version
was approved by all authors.

Ethics approval and consent to participate
Childcare staff received an informed consent form to obtain their permission
to send an electronic survey at T0 and T6 Parents will be asked written
informed consent before the start of the study to collect additional data if
their child is reported ill during the study period. Parents provide consent to
complete a survey to measure knowledge, attitude, self-efficacy and risk per-
ception at the end of the study period (T6). All data will be anonymized and
only used for study purposes. This study was approved by the medical eth-
ical committee of Zuyderland, Heerlen, the Netherlands [METC 14-N-171].

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

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

Author details
1Care and Public Health Research Institute Department of Family Medicine,
Maastricht University, Maastricht, The Netherlands. 2Care and Public Health
Research Institute, Department of Health Promotion, Maastricht University,
Maastricht, The Netherlands. 3Care and Public Health Research Institute,
Department of Methodology and Statistics, Maastricht University, Maastricht,
The Netherlands. 4Dutch Institute for Rational Use of Medicine, P.O. Box 3089,
3502, GB, Utrecht, The Netherlands.

Received: 4 May 2017 Accepted: 17 July 2017

References
1. Nesti MM, Goldbaum M. Infectious diseases and daycare and preschool

education. J Pediatr. 2007;83(4):299–312.
2. Enserink R, Lugnér A, Suijkerbuijk A, Bruijning-Verhagen P, Smit HA.

Gastrointestinal and respiratory illness in children that do and do not
attend child day care centers: a cost-of-illness study. PLoS One. 2014;
9(8):e104940.

3. Kotch JB, Weigle KA, Weber DJ, Clifford RM, Harms TO, Loda FA, Gallagher PN
Jr, Edwards RW, LaBorde D, McMurray MP, et al. Evaluation of an hygienic
intervention in child day-care centers. Pediatrics. 1994;94(6 Pt 2):991–4.

4. Roberts L, Smith W, Jorm L, Patel M, Douglas RM, McGilchrist C. Effect of
infection control measures on the frequency of upper respiratory infection in
child care: a randomized, controlled trial. Pediatrics. 2000;105(4 Pt 1):738–42.

5. Pönkä A, Nurmi T, Salminen E, Nykyri E. Infections and other illnesses of
children in day-care centers in Helsinki. I: incidences and effects of home
and day-care center variables. Infection. 1991;19(4):230–6.

Peetoom et al. BMC Public Health  (2018) 18:61 Page 8 of 10

dx.doi.org/10.1186/s12889-017-4602-3
dx.doi.org/10.1186/s12889-017-4602-3
dx.doi.org/10.1186/s12889-017-4602-3


6. Hay AD, Heron J, Ness A. The prevalence of symptoms and
consultations in pre-school children in the Avon longitudinal study of
parents and children (ALSPAC): a prospective cohort study. Fam Pract.
2005;22(4):367–74.

7. National Institute of Child Health and Human Development Early Child Care
Research Network. Child care and common communicable illnesses: results
from the National Institute of Child Health and Human Development study
of early child care. Arch Pediatr Adolesc Med. 2001;155(4):481–8.

8. Brady MT. Infectious disease in pediatric out-of-home child care. Am J Infect
Control. 2005;33(5):276–85.

9. Klein JO. Infectious diseases and day care. Rev Infect Dis. 1986;8(4):521–6.
10. Marbury MC, Maldonado G, Waller L. Lower respiratory illness, recurrent wheezing,

and day care attendance. Am J Respir Crit Care Med. 1997;155(1):156–61.
11. Zomer TP, Erasmus V, Looman CW, Tjon ATA, Van Beeck EF, De Graaf

JM, Van Beeck AH, Richardus JH, Voeten HA. A hand hygiene
intervention to reduce infections in child daycare: a randomized
controlled trial. Epidemiol Infect. 2015;143(12):2494–502.

12. Uhari M, Mottonen M. An open randomized controlled trial of infection
prevention in child day-care centers. Pediatr Infect Dis J. 1999;18(8):672–7.

13. Schmitt BD. Fever phobia: misconceptions of parents about fevers. Am J Dis
Child. 1980;134(2):176–81.

14. Kai J. What worries parents when their preschool children are acutely ill,
and why: a qualitative study. BMJ. 1996;313(7063):983–6.

15. Sarrell M, Cohen HA, Kahan E. Physicians’, nurses’, and parents’ attitudes to
and knowledge about fever in early childhood. Patient Educ Couns. 2002;46

16. Crocetti M, Moghbeli N, Serwint J. Fever phobia revisited: have parental
misconceptions about fever changed in 20 years? Pediatrics. 2001;107(6):1241–6.

17. de Bont EG, Peetoom KK, Moser A, Francis NA, Dinant GJ, Cals JW.
Childhood fever: a qualitative study on GPs’ experiences during out-of-
hours care. Fam Pract. 2015;32(4):449–55.

18. de Bont EG, Loonen N, Hendrix DA, Lepot JM, Dinant GJ, Cals JW.
Childhood fever: a qualitative study on parents’ expectations and
experiences during general practice out-of-hours care consultations. BMC
Fam Pract. 2015;16:131.

19. Walsh AM, Edwards HE, Courtney MD, Wilson JE, Monaghan SJ. Fever
management: paediatric nurses’ knowledge, attitudes and influencing
factors. J Adv Nurs. 2005;49(5):453–64.

20. Landis SE, Earp JAL, Sharp M. Day-care Center exclusion of sick
children: comparison of opinions of day-care staff, working mothers,
and Pediatricians. Pediatrics. 1988;81(5):662–7.

21. Martins M, Abecasis F. Healthcare professionals approach paediatric fever in
significantly different ways and fever phobia is not just limited to parents.
Acta Paediatr. 2016;105(7):829–33.

22. Karwowska A, Nijssen-Jordan C, Johnson D, Davies HD. Parental and health
care provider understanding of childhood fever: a Canadian perspective.
CJEM. 2002;4:394–400.

23. Lagerlov P, Helseth S, Holager T. Childhood illnesses and the use of
paracetamol (acetaminophen): a qualitative study of parents’ management
of common childhood illnesses. Fam Pract. 2003;20(6):717–23.

24. Schmitt BD. Fever phobia: misconceptions of parents about fever. Am J Dis
Child. 1980;134:176–81.

25. Peetoom KK, Ploum LJ, Smits JJ, Halbach NS, Dinant GJ, Cals JW. Childhood
fever in well-child clinics: a focus group study among doctors and nurses.
BMC Health Serv Res. 2016;16:240.

26. Ingram J, Cabral C, Hay AD, Lucas PJ, Horwood J. Parents’ information
needs, self-efficacy and influences on consulting for childhood respiratory
tract infections: a qualitative study. BMC Fam Pract. 2013;14(1):106.

27. Blumenthal I. What parents think of fever. Fam Pract. 1998;15:513–18.
28. Walsh A, Edwards H, Fraser J. Influences on parents’ fever management:

beliefs, experiences and information sources. J Clin Nurs. 2007;16:2331–40.
29. Kelly M, McCarthy S, O'Sullivan R, Shiely F, Larkin P, Brenner M,

Sahm LJ. Drivers for inappropriate fever management in children: a
systematic review. Int J Clin Pharm. 2016;38(4):761–70.

30. Pönkä A, Poussa T, Laosmaa M. The effect of enhanced hygiene
practices on absences due to infectious diseases among children in
day care centers in Helsinki. Infection. 2004;32(1):2–7.

31. Bruijnzeels MA, Foets M, van der Wouden JC, van den Heuvel WJ,
Prins A. Everyday symptoms in childhood: occurrence and general
practitioner consultation rates. Br J Gen Pract. 1998;48(426):880–4.

32. National Institute for Health and Care Excellence [NICE]. NICE guideline:
feverish illness in children. London: NICE; 2013.

33. Finkelstein JA, Dutta-Linn M, Meyer R, Goldman R. Childhood infections,
antibiotics, and resistance: what are parents saying now? Clin Pediatr (Phila).
2014;53(2):145–50.

34. Skull S, Ford-Jones L, Kulin NA, Einarson TR, Wang EEL. Child care center
staff contribute to physician visits and pressure for antibiotic prescription.
Arch pediatr adolesc med. 2000;154:180–183. J Arch Ped Adolesc Med.
2000;154(Feb 2000):180–3.

35. Silverstein M, Sales AE, Koepsell TD. Health care utilization and expenditures
associated with child care attendance: a nationally representative sample.
Pediatrics. 2003;111(4 Pt 1):e371–5.

36. Monsma J, Richerson J, Sloand E. Empowering parents for evidence-based fever
management: an integrative review. J Am Assoc Nurse Pract. 2015;27(4):222–9.

37. Rooshenas L, Wood F, Brookes-Howell L, Evans MR, Butler CC. The influence
of children's day care on antibiotic seeking: a mixed methods study. Br J
Gen Pract. 2014;64(622):e302–12.

38. Andrews T, Thompson M, Buckley DI, Heneghan C, Deyo R, Redmond N,
Lucas PJ, Blair PS, Hay AD. Interventions to influence consulting and
antibiotic use for acute respiratory tract infections in children: a systematic
review and meta-analysis. PLoS One. 2012:7(1).

39. Peetoom KKB, Smits JJM, Ploum LJL, Verbakel JY, Dinant GJ, Cals JWL. Does
well-child care education improve consultations and medication
management for childhood fever and common infections? A systematic
review. Arch Dis Child. 2016;120:261–67.

40. Kelly L, Morin K, Young D. Improving caretakers’ knowledge of fever
management in preschool children: is it possible? J Pediatr Health Care.
1996;10(4):167–73.

41. Lennell A, Kuhlmann-Berenzon S, Geli P, Hedin K, Petersson C, Cars O,
Mannerquist K, Burman LG, Fredlund H. Alcohol-based hand-disinfection
reduced children’s absence from Swedish day care centers. Acta Paediatr.
2008;97(12):1672–80.

42. Hedin K, Petersson C, Cars H, Beckman A, Hakansson A. Infection prevention
at day-care centres: feasibility and possible effects of intervention. Scand J
Prim Health Care. 2006;24(1):44–9.

43. Willmott MNA, Busse H, MacArthur GJ, Brookes S, Campbell R. Effectiveness
of hand hygiene interventions in reducing illness absence among children
in educational settings: a systematic review and meta-analysis. Arch Dis
Child. 2015;101:42–50.

44. Bartholomew L, Parcel GS, Kok G, Gottlieb NH. Planning health promotion
programs: an intervention mapping approach. 4th ed. San Francisco: Jossey-
Bass & Pfeiffer Imprints, Wiley; 2016.

45. Chan A-W, Tetzlaff JM, Gøtzsche PC, et al. SPIRIT 2013 explanation and
elaboration: guidance for protocols of clinical trials. The BMJ. 2013;346:e7586.
doi:10.1136/bmj.e7586.

46. Chan A, Tetzlaff JM, Altman DG, et al. Spirit 2013 statement: defining
standard protocol items for clinical trials. Ann Intern Med. 2013;158(3):200–7.

47. Ajzen I. Attitudes, personality, and behavior. Chicago: Dorsey Press; 1988.
48. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process.

1991;50(2):179–211.
49. Schmitt BD. Fever in childhood. Pediatrics. 1984;74(5 Pt 2):929–36.
50. Richardson M, Purssell E: Who’s afraid of fever? ADC 2015.
51. de Bont EG, Dinant GJ, Elshout G, van Well G, Francis NA, Winkens B, Cals

JW. An illness-focused interactive booklet to optimise management and
medication for childhood fever and infections in out-of-hours primary care:
study protocol for a cluster randomised trial. Trials. 2016;17(1):547.

52. Berger MY, Berghuis ICA, Eizenga WH, Elshout G, Gul N, Kool M, Oostenbrink
R, Opstelten W, Oteman N. NHG-Standaard Kinderen met koorts. Huisarts en
Wetenschap. Houten: Bohn Stafleu van Loghum; 2016;11:484–91.

53. National Centre for Hygiene and Safety [LCHV]. Information about
syndromes for child daycare centers, preschools and schoolcare. [Informatie
over ziektebeelden voor kinderdagverblijven, peuterspeelzalen en
buitenschoolse opvang]. Amsterdam: National Institute for Public Health
and the Environment [RIVM]; 2016. p. 1–39.

54. Statistics Netherlands [CBS]. More children visit child day care [Meer
kinderen naar kinderopvang]. Den Haag/Heerlen: Statistics Netherlands
[CBS]. 2016. https://www.cbs.nl/nl-nl/nieuws/2016/23/meer-kinderen-naar-
kinderopvang. Accessed 31 Mar 2017.

55. Childcare act and quality requirements of preschools [Wet kinderopvang en
kwaliteitseisen peuterspeelzalen]. 2004. http://wetten.overheid.nl/BWBR0017017/
2017-01-01#SlotformulierEnOndertekening. Accessed 31 Mar 2017.

56. Social economic status; regional and international; regional
[Sociaaleconomische status; Regionaal & Internationaal; Regionaal].

Peetoom et al. BMC Public Health  (2018) 18:61 Page 9 of 10

http://dx.doi.org/10.1136/bmj.e7586
https://www.cbs.nl/nl-nl/nieuws/2016/23/meer-kinderen-naar-kinderopvang
https://www.cbs.nl/nl-nl/nieuws/2016/23/meer-kinderen-naar-kinderopvang
http://wetten.overheid.nl/BWBR0017017/2017-01-01#SlotformulierEnOndertekening
http://wetten.overheid.nl/BWBR0017017/2017-01-01#SlotformulierEnOndertekening


[https://www.volksgezondheidenzorg.info/onderwerp/sociaaleconomische-
status/regionaal-internationaal/regionaal#node-gemiddeld-gestandaardiseerd-
inkomen-gemeente]. Accessed 30 Mar 2017.

57. Yin JK, Salkeld G, Lambert SB, Dierig A, Heron L, Leask J, Yui Kwan Chow M,
Booy R. Estimates and determinants of economic impacts from influenza-
like illnesses caused by respiratory viruses in Australian children attending
childcare: a cohort study. Influenza Other Respir Viruses. 2013;7(6):1103–12.

58. Lagerlov P, Loeb M, Slettevoll J, Lingjaerde OC, Fetveit A. Severity of illness
and the use of paracetamol in febrile preschool children; a case simulation
study of parents’ assessments. Fam Pract. 2006;23(6):618–23.

59. Chiappini E, Parretti A, Becherucci P, Pierattelli M, Bonsignori F, Galli L, de
Martino M. Parental and medical knowledge and management of fever in
Italian pre-school children. BMC Pediatr. 2012;12(1):97.

60. de Bont EG, Francis NA, Dinant GJ, Cals JW. Parents’ knowledge, attitudes,
and practice in childhood fever: an internet-based survey. Br J Gen Pract.
2014;64(618):e10–6.

61. Wigton RS, Darr CA, Corbett KK, Nickol DR, Gonzales R. How do Community
practitioners decide whether to prescribe antibiotics for acute respiratory
tract infections? J Gen Intern Med. 2008;23(10):1615–20.

62. Peters GY, Crutzen R. Pragmatic nihilism: how a theory of nothing can help
health psychology progress. Health Psychol Rev. 2017;11(2):103–21.

63. Hedin K, Cars O, Rolfhamre PG, Ekdahl K, Fredlund H, Petersson C. Sickness
absence in daycare and reported hygiene routines. Prim Health Care Res
Dev. 2010;11(2):180–6.

64. McConnochie KM, Wood NE, Kitzman HJ, Herendeen NE, Roy J, Roghmann
KJ. Telemedicine reduces absence resulting from illness in urban child care:
evaluation of an innovation. Pediatrics. 2005;115(5):1273–82.

65. Adams G, Gulliford MC, Ukoumunne OC, Eldridge S, Chinn S, Campbell MJ.
Patterns of intra-cluster correlation from primary care research to inform
study design and analysis. J Clin Epidemiol. 2004;57(8):785–94.

66. van Breukelen GJ, Candel MJ, Berger MP. Relative efficiency of unequal
cluster sizes for variance component estimation in cluster randomized and
multicentre trials. Stat Methods Med Res. 2008;17(4):439–58.

67. Bowen A, Ma H, Ou J, Billheimer W, Long T, Mintz E, Hoekstra RM, Luby S. A
cluster-randomized controlled trial evaluating the effect of a handwashing-
promotion program in Chinese primary schools. Am J of Trop Med and
Hyg. 2007;76(6):1166–73.

68. Enserink R, Noel H, Friesema IH, de Jager CM, Kooistra-Smid AM, Kortbeek
LM, Duizer E, van der Sande MA, Smit HA, Pelt W. The KIzSS network, a
sentinel surveillance system for infectious diseases in day care centers: study
protocol. BMC Infect Dis. 2012;12(1):259.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Peetoom et al. BMC Public Health  (2018) 18:61 Page 10 of 10

https://www.volksgezondheidenzorg.info/onderwerp/sociaaleconomische-status/regionaal-internationaal/regionaal#node-gemiddeld-gestandaardiseerd-inkomen-gemeente
https://www.volksgezondheidenzorg.info/onderwerp/sociaaleconomische-status/regionaal-internationaal/regionaal#node-gemiddeld-gestandaardiseerd-inkomen-gemeente
https://www.volksgezondheidenzorg.info/onderwerp/sociaaleconomische-status/regionaal-internationaal/regionaal#node-gemiddeld-gestandaardiseerd-inkomen-gemeente

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Methods
	Development of multicomponent intervention
	1. Educational session
	2. Online video
	3. Decision tool
	4. Interactive information booklet

	Cluster randomised controlled trial
	Study setting

	Participants
	Outcomes
	Sample size
	Allocation
	Data collection
	Primary outcome measure
	Survey 1 following child’s illness episode
	Survey 2 and 3 on knowledge, attitude, self-efficacy, and risk perception

	Analysis

	Discussion
	Additional files
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

