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Abstract
Aim The Internet is the main source of child health informa-
tion among parents of young children. The aim of this study
was to evaluate how regular use of a specific child health
website would influence the perceived parental self-efficacy
and knowledge of Norwegian mothers with young children.
We also wanted the mothers to evaluate the usefulness and
user-friendliness of the study website. In addition, usage of
the web site in the general population was recorded in the
same period.
Subjects and methods In this prospective survey, 99 Norwe-
gian mothers were recruited as users of a Norwegian website
(www.syktbarn.no) developed and managed by Norwegian
physicians. Standardized questionnaires were used to assess
background information and self-perceived parental compe-
tence before and after using the website. Forty-six mothers
reported using the site regularly for 9–12 months, and after
usage a questionnaire was filled out to evaluate the site’s use-
fulness. General usage of site was examined with Google
Statistics.
Results After usage, the mothers rated themselves with less
anxiety when their child was ill (t=2.49, p=0.017, paired
sample t-test) and with increased knowledge about childhood
disease (t=−2.95, p=0.004). More mothers claimed to know
how to recognize serious disease in their child (t=−3.16, p=
0.003). More than 80 % of mothers appreciated the structure,
content and usefulness of the study website. Search character-

istics of the mothers were similar to those of the general
population.
Conclusion Regular usage of a child health website devel-
oped by physicians increased the self-efficacy and knowledge
and reduced anxiety among Norwegian mothers of young
children.

Keywords eHealth .Health information . Internet .Mothers .

Child sickness . Parental competence

Introduction

The Internet has become the leading source of open-access
health information, and specialized websites and different
types of eHealth applications have shown the potential to in-
crease empowerment, competence and knowledge among
Bhealth-seekers^ on the web (Fox 2009, 2011). Resources
found on the web have been reported to have a direct effect
on people’s health decisions and behavior (Allen and Rainie
2000; Wainstein et al. 2006). Young parents of today—the so-
called Internet generation—are more concerned, better in-
formed and want a more active, consumerist role than earlier
generations of parents when it comes to child health (Plantin
and Daneback 2009). Societal change has replaced the tradi-
tional grandmother with lots of knowledge with the Internet as
the most obvious and essential source of child health informa-
tion (O’Connor and Madge 2004; Rothbaum et al. 2008).
Nearly all parents of young children and especially mothers
with sick children use the Internet to search for child health
advice and recommendations, and they want easy access to
information that they can trust (Horrigan and Rainie 2002;
Bernhardt and Felter 2004; Bos et al. 2008). The widespread
availability of affordable broadband Internet access to an
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increased number of families, which reached 90 % of Norwe-
gian households with children in 2011 (Statistics Norway
2011), has made it possible to launch instructional video clips
as an integral part of Internet-based health information appli-
cations and websites.

Is health information on the Internet really helpful? In a
systematic review by Fox (2009), 22 of 25 studies evaluating
the beneficial value of computer-based patient education pro-
grams reported knowledge gains, a few studies reported
higher patient satisfaction and seven reported no or a negative
impact. The programs that included multimedia content had
the highest impact. However, only three of the programs were
web-based. Some programs have focused on parental man-
agement of children’s diseases, such as asthma, fever and
atopic dermatitis (Homer et al. 2000; O’Neill-Murphy et al.
2001; Krishna et al. 2003; Bergmo et al. 2009). Most of these
programs reported knowledge gain, and a few found addition-
al effects on self-perceived parental competence.

We recently published a survey about the Internet habits of
99 Norwegian mothers of young children and found that the
Internet is their main source for child health information
(Skranes et al. 2014). During childhood sickness, most parents
will search the Internet actively for useful information about
what to do and when to seek medical help. Our study also
showed that most mothers of young children become anxious
when their child becomes sick and they feel a lack of knowl-
edge. To our knowledge, no study has described the impact of
long-term use of a specialized child health website on self-
perceived parental competence. More research is also needed
to investigate how consumers of web information evaluate
online healthcare sites in order to gain knowledge about how
to create useful and trustworthy websites.

The aim of the present study was to evaluate the impact of
use of a Norwegian website about child health (www.
syktbarn.no) in a representative group of Norwegian mothers
with young children. We wanted to measure whether such
usage would increase perceived parental competence by
reducing anxiety and increasing knowledge about childhood
disorders. We also wanted the mothers to evaluate the
beneficial value, quality and user-friendliness of the study
website. Finally, we wanted to register the usage pattern of
the study website in the general public.

Materials and methods

Study population

In this survey, a convenience sample of 99 Norwegian
mothers of young children were recruited for participation in
a prospective follow-up study concerning the impact of usage
of a newly developed open-access website focusing on child
health information for parents. The participants were partly

recruited based on a modified Bsnowball recruitment strate-
gy,^ which acted by asking current participants to refer us to
other potential participants (Browne 2005). Some mothers
were recruited from a group of parents participating in an
intervention study performed at the Department of Pediatrics,
St. Olav University Hospital in Trondheim (Botngård et al.
2013). In addition, some mothers were recruited to the study
randomly from a group of mothers asking the net doctor ques-
tions on the study website. The survey started in November
2011 and ended in November 2012. The participants actively
used the study website for 6–12 months.

The intervention website: www.syktbarn.no (sick child)

During the survey period the intervention website
(www.syktbarn.no) was an open-access, non-commercial
Norwegian online resource especially designed for parents
of young children. The website contains videos, audio clips,
animations, illustrations, pictures and text materials regarding
children’s illnesses but also normal development. In addition,
the parents can use an interactive Bsymptom checker,^ which
will help them to decide what to do and when to seek medical
advice when their child is sick. The user may also use the Bask
the doctor^ service. A unique feature of the website is the
authentic video clips of sick children with common childhood
symptoms such as rashes, fever, coughing and breathing dif-
ficulties. All the content of the website was composed and
developed by Norwegian pediatricians and general physicians
and later reviewed by pediatricians from university hospitals
in Sweden, Finland.

Methods

At baseline, i.e., before usage of the site, the participating
mothers answered standardized questionnaires concerning
background demographics, their use of the Internet as a source
of information in general and the health status of their child/
children. To evaluate self-perceived anxiety and parental com-
petence concerning child health and what to do when their
child was sick, a questionnaire with modified elements from
the PerceivedHealth Competence Scale (PHCS) was complet-
ed by the participating mothers at baseline and after 6–
12 months of using the study website. PHCS is a domain-
specific measure of the degree to which an individual feels
capable of effectively managing his or her health outcomes
and was developed to provide a measure of perceived compe-
tence at an intermediate level of specificity with eight items
combining outcome and behavioral expectancies (Shelton
Smith et al. 1995). In our study, the PHCS was modified to
child health, and the respondents answered 16 statements on a
five-point Likert scale based on strongly disagree/agree for
classifying answers; six statements reflected self-perceived
anxiety, and ten statements were knowledge-related. This
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modified questionnaire was pre-tested on a smaller group of
mothers in a focus group, but not validated. In addition, the
mothers completed a standardized form evaluating the con-
tent, user-friendliness and value of the study website. All
questionnaires were available in both paper versions and on-
line surveys. To evaluate usage of the study website in the
general population, we looked at the traffic and usage patterns
during the period from February 2012 to November 2012.
Information about the total number of visits, new versus
returning visitors, demographics, access through mobile de-
vices, visitors’ flow and most visited pages was collected.

Statistics

The results of the survey were analyzed quantitatively and
qualitatively. IBM SPSS Statistics 20 for Windows was used
for statistical analyses. Descriptive statistics were used to pres-
ent mothers’ Internet usage and their perceived competence
when their child was sick, measured before and after having
used the website for at least 9 months. For variables with a
normal distribution, t-tests were performed, while the Mann-
Whitney U-test was used to analyze differences in ordinal or
scalar variables with a non-normal distribution. To evaluate
and compare results before and after usage, paired sample t-
tests were performed. Three sum scores of the individual state-
ments about self-perceived anxiety and knowledge were cal-
culated. Two-sided P-values ≤ 0.05 were considered statisti-
cally significant. Google Analytics (version 2011,
www.google.com/analytics) was used to measure usage of
the study website in the general population. Google
Analytics is the most widely used free-of-charge website sta-
tistics service and aims to generate detailed statistics about the
usage of a website, i.e., collection and analysis of user traffic
and path movement, including specific end nodes visited.
Analyses of user traffic may provide a better understanding
of the key issues of a web-based application, such as how it
may reflect the user’s needs and its supposed impact on user
adoption and behavior change.

Ethics

The Regional Committee for Medical Research Ethics ap-
proved the study protocol (project no. 2009.2203), and written
informed consent was obtained from the participants.

Results

Demographic factors

Some clinical characteristics of the study participants are listed
in Table 1. The mean age of participating mothers was
33.1 years (SD 5.9 years), with a mean reported age for their

children of 1.6 years (SD 1.6 years). With regard to education,
46% of mothers had finished university college (Bhøyskole^),
and 33 % had a university degree. Thirty-two percent were
single-child families, 43 % had two children, and 25 % of
families included three or more children. Nineteen percent of
mothers had at least one child with a chronic disorder, most
often allergy or asthma (Table 1).

Change in perceived competence and anxiety after usage
of the study website

Table 2 shows changes in the self-perceived parental compe-
tence, degree of care and empowerment after usage of the
study website among a subsample of 46 mothers who had
used the program three times or more during the study period.
Significant changes were seen for answers on 4 of the 16
statements in the questionnaire and for 2 of the 3 sum scores.
For the statement BI become very anxious whenmy child is ill,
^ significantly lower scores (more disagreement with the state-
ment) were seen after usage than before (t=2.49, p=0.017).
For the statements BI do not have control,^ BI know
how to test for serious disease in a child,^ and BI know
how to test for neck stiffness,^ higher scores (more
agreement) were reported after usage than before (t=
−2.32, p=0.025; t=−3.16, p=0.003; t=−4.24, p=0.000,
respectively). No change was found for the self-
perceived anxiety sum score (t=0.04, p=0.972), while
the two sum scores for knowledge increased after usage
of the study web site (t=−2.08, p=0.041 and t=−2.95,
p=0.004) (Table 2).

Table 1 Clinical characteristics of the study group

Participants
n=99

Mean SD

Age of mothers (years) 33.1 (5.9)

Mother’s education

High school 21 %

College 46 %

University 33 %

Age of participating child (years) 1.6 (1.6)

Without siblings (first child) 32 %

One sibling 43 %

Two siblings 19 %

Three siblings 4 %

Four siblings or more 2 %

Chronic disease in participating child (yes/no) 19 (19 %)

Allergy/asthma/eczema 16 (84 %)

Others 3 (16 %)
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Evaluation of the website by the participating mothers

The results of the evaluation of the website are presented in
Table 3. Sixty-two mothers (63 %) responded to the evalua-
tion form, and for the content and usefulness of the site, 90 %
or more of the mothers agreed on the following statements:
BThe site gave a good explanation for my child’s symptoms,^
BAfter using the site, I know if the child’s illness is severe,^
BThe site gave me useful information about childhood disor-
ders,^ BI trust the information/advice that I get from the site,^
BThe site seems trustworthy and professional in design,^ BThe
site gives simple and easy understandable advice,^ BI think it’s
easy to follow the advice given,^ and BI think the site has a
large utility value.^ Ninety-one percent of mothers disagreed
with the statement BI don’t know how to follow the advice
from the site.^With regard to the site structure, 90 % or more
of the participants agreed on the following: BI think the con-
tent is simple and easy-to-follow,^ BThe site is easy to navi-
gate,^ BThe video clips increase learning outcome,^ and BI
quickly find the material that I am searching for.^ All users
denied that the site was too technical for them to use.

Free text answers: favorite aspects of the site and reasons
for use

When the mothers were asked what they liked best about the
website, the responders focused on both the structure and

content of the site (Table 4). Nearly all responded that the site
was easy to use and gave clear answers to their questions.
Major content benefits were the multimedia material (video
clips, sound files and photos), indicated by 76% of responses,
and the ask-the-doctor service, reported by 72 % of the re-
sponders. A third of the mothers also said that it was important
that the site was developed and managed by physicians and
therefore had professional and trustworthy content. About a
quarter of the mothers emphasized the symptom-checker ser-
vice was useful (Table 4). When asked for the most common
medical reasons for using the website, the most frequently
reported answers were: upper and lower airway infections
(46 %), acute gastroenteritis (12 %), rashes (12 %), fever
(7 %) and asthma/allergy in 6 % of responders (Table 5).

Free text answers: suggestions for improvement

Approximately a fourth of the responders had suggestions for
improving the site, which mainly included additional content
about allergies, different types of rashes and psychomotor
development in older children. Two responders suggested that
the site structure site should be improved.

General usage of the study web site

From 12 February to 12November 2012 (9months), the study
website had a total of 229,111 visits, varying from 23,000

Table 2 Scores (mean, SD) reflecting perceived competence among mothers (n=46) before and after usage of the study website

Before usage After usage t p-value

1. I become very anxious when my child is ill 3.0 (1.0) 2.6 (1.2) 2.49 0.017

2. I feel paralyzed/unable to act 1.6 (0.8) 1.8 (0.8) −1.67 0.103

3. I do not have control 1.7 (0.9) 2.0 (0.9) −2.32 0.025

4. I feel a lack of knowledge 2.4 (1.1) 2.5 (1.1) −0.12 0.903

5. I think I am a bad parent 1.6 (0.7) 1.5 (0.7) 0.34 0.736

6. I am so anxious that it affects caring for the child 1.5 (1.0) 1.4 (0.6) 0.43 0.673

Sum score: Self-perceived anxiety 12.0 (3.7) 12.0 (3.9) 0.04 0.972

7. I know when to immediately contact the doctor/ER 4.1 (1.0) 4.2 (0.5) −1.00 0.323

8. I know when to make a doctor appointment 4.0 (0.8) 4.2 (0.6) −1.42 0.164

9. I know when contacting the doctor is unnecessary 3.9 (0.9) 4.0 (0.6) −0.48 0.636

Sum score: Self-perceived knowledge I 11.7 (2.2) 12.2 (1.5) −2.08 0.041

10. I have enough knowledge about childhood disease 3.4 (1.0) 3.5 (0.8) −1.35 0.185

11. I have no problems with seeing to my child’s needs 4.0 (0.9) 4.0 (0.6) −0.54 0.596

12. I know how to evaluate dehydration in a child 3.9 (0.9) 3.8 (0.8) 0.63 0.533

13. I know how to give a child medicine 3.9 (1.0) 3.9 (0.9) 0.16 0.872

14. I know how to test for serious disease in a child 3.2 (1.3) 3.6 (1.0) −3.16 0.003

15. I know how to test for neck stiffnes 2.8 (1.4) 3.5 (1.1) −4.24 0.000

16. I know how to test for skin bleeding 3.4 (1.5) 3.6 (1.1) −1.03 0.310

Sum score: Self-perceived knowledge II 24.3 (5.0) 25.7 (5.0) −2.95 0.004

Paired-samples t-tests. PHCS Perceived health competence scale, SD standard deviation

*Usage of site more than twice during the study period
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visits per month during the initial months after opening the site
to 35,000 visits during the later months. Most visits occurred
on Mondays and Sundays (about 1,300 per day) and the least
on Fridays and Saturdays (about 900 per day). About three of
four visits were new visitors, while the remaining 25 % were
made by returning visitors (n=57,000); the latter number in-
creased during the last 3 months of registration. Of the
returning visitors, about half of them had visited the site twice,
and the rest had visited three or more times. Visitors to the site
came from 128 countries, with 62 % of users coming from
Norway, 33 % from Sweden and about 1 % from the USA.

Across the entire time period, mobile usage of the site com-
prised 43 % of visits, increasing to 48 % for the last 2 months.
Regarding mobile device information, an iPhone was used by
45 %, iPad by 31 % and Samsung Galaxy by about 9 % of
users. When looking at visitors’ flow, about 1/3 started on the
site’s home page, while 15 % entered the exanthema/rashes
section first. The large majority of users (92 %) accessed the
website through the Google search engine, and the mean num-
ber of pages viewed by each visitor was 2.7 pages. The most
popular topics of the website were: exanthema/rashes (11 %),
the symptom checker (9 %) and the opening home page (3 %).

Table 4 What the mothers appreciated about the study website
(www.syktbarn.no)

Number in %

Ease of use 95

Good answers to my questions 88

Multimedia content, especially the video clips 76

The Bask the pediatrician^ service 72

The categorization and age-related content 39

Made by medical doctors 33

Professional and trustworthy content 31

The child development content 30

The Bsymptom-checker^ service 24

Easy language 20

The childhood disorders content 16

Table 5 The most frequent medical reasons for using the website
(www.syktbarn.no) by the participating mothers when their children
were sick

Upper airway infection, including flu and acute otitis 35 %

Acute gastroenteritis/dehydration 12 %

Rashes, including chicken pox (varicella) 12 %

Lower airway infections (laryngitis, bronchitis, bronchiolitis
and pneumonia)

11 %

Fever 7 %

Asthma/allergy 6 %

Cough 4 %

Throat infection 4 %

Conjunctivitis 2 %

Others: Urinary tract infection, brain concussion, febrile seizures,
headache, anemia and others

7 %

Table 3 Evaluation of the study
website (www.syktbarn.no) by
the responding mothers (n=62).
Numbers in %

Disagreed Uncertain Agreed

Content and usefulness of the site

The site gave a good explanaition for my child’s symptoms 0 5 95

After using the site, I know if the child’s illness is severe 2 21 77

The site gave me useful information about childhood disorders 0 2 98

I don’t know how to follow the advice from the site 90 8 2

I now know how long the child will be sick 0 47 53

I trust the information/advice that I get from the site 0 3 97

The site seems trustworthy and professional in design 0 0 100

The site has reduced my worries about handling a sick child 5 26 69

The site gives simple and easily understandable advice 0 3 97

I think it’s easy to follow the advice given 2 7 91

I think it will be difficult to follow the advice 87 10 3

I think the site has a large utility value 0 2 98

Structure of the site

I think the content is simple and easy to follow 0 5 95

The site is easy to navigate 0 10 90

The video clips increase learning outcome 0 5 95

I could have used a medical encyclopedia instead 81 16 3

I quickly find the material that I am searching for 0 13 87

The site is too technical for me 100 0 0
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Discussion

Increased parental competence after usage

The mothers reported less anxiety after using the website in
our study. Most parents become anxious when their child gets
sick (Parkinson et al. 1999) and may feel helpless about what
to do and how to provide support to their sick child (Kai
1996). Parental anxiety may be transmitted to the child and
worsen coping skills (Kain et al. 1996). However, studies
report that highly educated parents are less anxious and have
greater empowerment that those with lower levels of educa-
tion (Scrimin et al. 2009), which may explain why the mothers
in our study feel more secure after usage. The mothers also
reportedmore disagreement with the statement BI alwaysmea-
sure the temperature for fever^ after using the website. This
may indicate less anxiety about fevers and more knowledge
about the advantages of running a fever during a childhood
infection. Similar findings were reported in two studies mea-
suring the effects on parental anxiety about fever after the use
of parental education programs on fever (Impicciatore et al.
1997; O’Neill-Murphy et al. 2001). The study website empha-
sizes the beneficial effects of fever and that a child in general
good health does not need fever-reducing medicine. After us-
age of the study website, the mothers claimed to have more
competence when their child was sick and more knowledge
about severe childhood diseases.

More mothers knew how to test for neck stiffness in case of
infectious meningitis. Two of the major challenges that par-
ents are faced with when their child gets sick are to separate
mild from severe disease and to decide when to contact the
doctor. Studies have shown that parents want sufficient infor-
mation about the child’s symptoms and illness so that they can
know how to handle and assess the severity of an ill-
ness with regard to when to seek medical advice (Kai
1996). Early detection of symptoms and signs leading to
diagnosis and early treatment is critical for a successful
recovery and to reduce morbidity, complications and
death from severe acute illnesses such as meningitis
and septicemia in children. Educating parents on how
to observe and detect such signs is therefore of utmost
importance, and a professional website with authentic
videos and a doctor’s voice, like the study website of-
fers, may be a useful resource.

Evaluation of the study website

Based on their self-reports, the mothers were very satisfied
with the study website regarding both the content and struc-
ture of the site. They especially appreciated the multimedia
content, but also the user-friendliness of the site. They thought
the language used was easy to comprehend, and none claimed
that the site was too technical to handle. One challenge for

young parents is to evaluate the quality of the websites that
they enter after an Internet search, i.e., to what degree to trust
the credibility of the content (Roberts and Copeland 2001). In
a systemic review of 79 studies investigating the quality of
health-related web-based information, the authors reported
that 70 % of the studies concluded that quality was a problem
for the websites investigated (Eysenbach et al. 2002). In a
recent report, Knapp et al. (2011) found that only half of the
Internet users in the survey reported that they were able to tell
high- from low-quality online resources. Many parents there-
fore express a wish for guidance by doctors and easier access
to websites that they know they can trust (Tuffrey and Finlay
2002; Wainstein et al. 2006; Khoo et al. 2008). In our study,
many of the mothers reported that they depended on the site’s
content because it was developed by medical doctors. This is
in agreement with other studies showing that the most trusted
sources of health information are physicians and nurses (Bern-
hardt and Felter 2004; Hesse et al. 2005). Mothers of young
children consider organizational websites run by not-for-profit
entities and websites run by universities, hospitals and medi-
cal centers as examples of sites where they can find reliable
content, although many complain that information on such
sites tends to be too academic and difficult to under-
stand (Bernhardt and Felter 2004). This may partly ex-
plain why such websites have had limited success in
reaching the general public (Kind et al. 2004). In addi-
tion, such sites tend to focus on disease-specific infor-
mation, while parents of sick children need symptom-
based information, which is more difficult to find on the
web (Tuffrey and Finlay 2002).

Previous studies have shown that low literacy may hinder
the active use of the Internet for gathering health information
and limit the beneficial effects on knowledge gain and em-
powerment (Ronsman and Rootman 2004). However, one of
the major advantages of today’s widely distributed broadband
Internet service is the possibility of presenting multimedia
content with easy real-time streaming of video clips and sound
files. A website that presents videos of real symptoms and
childhood illnesses, sound files and animations together with
video interviews of doctors explaining medical issues may be
more accessible for viewers with low literacy. In our study,
these elements, together with language simplicity, were em-
phasized as some of the major advantages of the health infor-
mation given on the website. We speculate that multimedia-
based eHealth applications may be a valuable tool in reducing
the effects of low literacy on child health management in
parental groups.

The Bask the doctor^ service was among the most popular
elements of the study website. This is in agreement with a
Swedish study in which the participants, mostly women, ap-
preciated such a service because it was convenient and flexi-
ble and they could reflect on the written answer given by the
net doctor (Umefjord et al. 2006).
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General usage of the study web site

The study website receivedmost visitors on Sunday andMon-
day and the least on Friday and Saturday. This finding was
consistent throughout the whole registration period.We do not
know whether this is typical for most websites with child
health information content, but we speculate that this may be
due to a larger tolerance among parents of childhood sickness
at the start of the weekend, hoping that the child will be
healthy again when the weekend is over. Common infections
in children are a huge burden on parents’ work absences and
on children’s time lost from kindergarten and school
(McConnochie et al. 2009). The increased number of visits
to the study website on Sunday andMondaymay be due to the
fact that many parents then have to decide whether to be ab-
sent from work the following day because of a sick child or
whether the child is healthy enough to go to kindergarten or
school. Typical topics that were searched for using Google
were: rashes, coughing, fever and signs of severe disease.
Similar topics also raised great interest among the mothers
in the study. Since sick children present with symptoms, not
with diagnoses, health websites should focus more on
symptom-based information than fact sheets about different
diseases (Khoo et al. 2008). About 25 % of visitors had used
the study website several times, which may indicate the use-
fulness of site. It is interesting that about half of the visitors
entered the site via mobile devices such as an iPhone and iPad.
To our knowledge such large usage of mobile devices for
health information has not been reported before, with the
Pew Research Center reporting mobile access to the Internet
for 39 % of the adult US population in 2010 as a comparison
(Smith 2010). We therefore speculate that the use of mobile
devices for self-care health information and empowerment
will be the main future trend in eHealth development toward
stronger needs-led and consumer-oriented healthcare (Bos
et al. 2008).

Limitations of study

There are some limitations of this study that may influence the
generalization of the results to mothers of young children
more generally. The mothers participating in this study were
mostly recruited from urban areas, andmost of themwere well
educated. This may have created a selection bias, since studies
have shown that socioeconomic factors such as education,
income and housing location influence Internet habits and
the degree to which an individual’s increased knowledge and
skills actually create changes in empowerment and health-
promoting behavior and practice (Heymann et al. 2005). How-
ever, within the total study group there was no correlation
between Internet use and education (Skranes et al. 2014). In
addition, studies have reported that searching for health infor-
mation seems more independent of socioeconomic factors

than general Internet usage (Plantin and Daneback 2009), es-
pecially with the digital divide narrowing over time because of
the increased use of mobile devices and broadband access to a
more diverse population (Fox 2011; Knapp et al. 2011). Also,
when comparing the usage of the study website in the general
population to the pattern reported by our study participants,
we found several similarities that strengthen the generalizabil-
ity of our results. Both groups entered the study site mainly via
search engines and searched for symptom-based information.
In fact, Brashes and coughing^ was the most popular topic in
both groups.

The strength of the study was that all interviews were done
by the same investigator and that the study had a prospective
design, reducing the chance of recall bias. Only 46 of the 99
recruited mothers had used the site more than twice during the
study period and thereby had their answers on the modified
PHCS after usage registered, which may have created a selec-
tion bias. However, when comparing demographic factors for
those who answered and non-responders, we did not find any
differences in maternal age, number of children or educational
level (data not shown). A high attrition rate is common in
web-based intervention studies (Wangberg et al. 2008;
Christensen et al. 2009; van der Zanden et al. 2012), and in
our study some mothers reported lack of use of the site simply
because their children had been healthy during the whole
study period. During the intervention period, the participating
mothers may have received support from several other sources
as well, including the maternity health clinic, childbirth edu-
cation, social networks and other parenting websites. There-
fore, we cannot be sure that the improvement in parental com-
petence and reduced anxiety reported in the study period is
only due to website usage; however, the mothers claimed a
beneficial effect of using the site when their child was sick.
Another weakness is the lack of validation of the modified
PHCS questionnaire.

Conclusions and clinical implications

Regular use of a website about child health developed by
experienced physicians enhanced perceived parental compe-
tence, reduced anxiety and increased knowledge among Nor-
wegian mothers of young children. Websites combining high-
quality trustworthy medical content and with a high degree of
user-friendliness may be valuable tools for self-education and
increased empowerment of parents of sick children. The tra-
ditional health services should contribute to and appreciate the
development of eHealth applications that have the potential to
improve public health and self-care, thereby tempering the
problem of waiting lists and rising healthcare costs
(McConnochie et al. 2005; van der Zanden et al. 2012). Phy-
sicians should keep themselves updated on available high-
quality child health websites and recommend them to parents,
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while encouraging families to avoid inappropriate websites
(Bernhardt and Felter 2004).
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