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attending a general paediatric outpatient
clinic: A cross-sectional observational study
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Abstract

Introduction: Our aim was to examine the internet health seeking behaviour of parents attending a general paediatric

outpatient clinic. For this purpose, the proportion of parents going online to obtain child health information, the most com-

monly used online resources, and factors having an influence on internet usage were identified.

Methods: This cross-sectional observational study was conducted at a general paediatric outpatient clinic in Vienna, Austria.

Data collection was done by means of an anonymous questionnaire containing 14 items. A total number of 500 questionnaires

were collected.

Results: Among parents visiting the outpatient clinic, 94.4% use the internet to obtain child health information in general and

21% to be informed about the reason for consultation. Most commonly used online resources are Google (91.4%), websites run

by doctors (84.8%), Wikipedia (84.7%), health portals (76.4%), the outpatient clinic’s homepage (76.4%), as well as health forums

and communities (61.9%). Younger parents (p¼ 0.022) and parents of younger children (p< 0.01) display a higher tendency to

use the internet for child health information purposes. Mothers and fathers (p¼ 0.151) as well as parents with different

completed educational levels (mothers: p¼ 0.078; fathers: p¼ 0.388) do not differ in this behaviour.

Discussion: Important reasons for high internet use might be the inexperience of young parents regarding child health as well

as the frequent infections, vaccinations, and preventive check-ups which are associated with young age of children. In contrast to

former findings relating to health seekers in general, internet usage of parents is independent of their sex and educational level.
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Introduction

Background

It is widely known that the majority of parents use the
internet to obtain child health information (CHI).1–6

However, the percentage varies considerably in the litera-
ture of the years 2005–2012 (52–96%).1–6 These results
were mainly obtained at specialized subdivisions of paedi-
atric hospital departments in Australia, Canada and
Europe. Referring to investigations that were carried out
at general paediatric institutions with resident doctors,
Moseley et al.1 found that 96% use the internet to look
for CHI (Michigan, US; 2011). In accordance with Kind
et al.,2 52% use it for this purpose (Washington, DC, US;
2005).

The findings of Goldman and Macpherson3 indicate
that 8.5% search the internet to get CHI immediately
before seeing a doctor. Google is the most popular

search engine used to obtain CHI, a finding which was
determined by Sim et al.4

Regarding health seekers in general, the internet is
mostly used to gain information on specific medical con-
ditions,7,8 One in four of those who consult a doctor use it
in conjunction with the appointment.9 It was revealed by
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the 2009 Pew study in the US that user-generated contents
are accessed by the majority of adults who look online for
health information.10 Former studies have shown that
more women than men seek web-based health informa-
tion7,10–12 and that online health consumers tend to have
a higher education level.13,14

Objectives

Our main goal was to identify the most common types of
websites (internet child health information resources (IR))
used by parents to obtain CHI. The question refers to the
types of websites accessed in general for CHI purposes,
together with their frequency of use (never, occasional or
frequent). Although several former studies have focused
on the proportion of parents using the internet,1–6 little is
known on this specific topic.

In addition, this investigation was intended to deter-
mine the percentage of parents who use the internet to
obtain CHI (general internet use to obtain child health
information (IUG)) in a general paediatric outpatient
clinic. It specifies whether parents use it on an occasional
or frequent basis. Furthermore, it provides information
about to what extent they use the internet to be informed
about the reason for consultation (IUC). Compared to the
findings of Moseley et al.1 and Kind et al.,2 this study
allows a European perspective on the internet health

seeking behaviour of parents consulting resident doctors
in a general paediatric setting.

Another aim was to provide insight into how the inter-
net use of parents is influenced by other variables (influen-
cing factors (IF)). These variables comprise sex, age,
nationality, and education level of the parents. They
also include sex, age, and current diet of the children.
Extensive data on influencing factors are available for
health seekers in general,7,10–14 which does not apply to
parents in particular and makes this another essential
aspect of this work.

Methods

Study design and data collection

This cross-sectional observational study was conducted at
the First Vienna Pediatric Medical Center (FVPMC), a
general paediatric outpatient clinic located in Vienna,
Austria. The spectrum of presented diseases comprises
all paediatric entities and was evaluated as part of this
study (Figure 1).

All data were gathered by means of an anonymous and
voluntary questionnaire in the German language compris-
ing 14 items (Table 1). Twelve of them had to be answered
by an accompanying parent, while in the waiting room.
Only one parent per family, volunteering to participate in

Figure 1. Diagnosis/-es (according to ICD-10) indicated by the treating doctor with percentages of sick children and numbers of cases.

Diagnosis groups that were not observed were excluded from the diagram (Table 1); n.e.c.: not elsewhere classified.
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Table 1. Questionnaire items (variables, values, and descriptive statistical data).

Questionnaire items

Variables (dimensions) Values (answer options) Descriptive statistical data

1. Accompanying parent

(completing the questionnaire)

Mother/Father Mothers: 81.5% (n¼ 378)

Fathers: 18.5% (n¼ 86)

2. Age of the accompanying parent

(completing the questionnaire)

_____ (years) n¼ 464

Average: 34 years

Std. dev.: 6.4 years

Min.: 18 years

Max.: 56 years

3. Nationality of the mother _____ Total: 34 (for statistical testing: 2 groups)

Austrian: 82.5% (n¼ 411)

Other countries: 17.5% (n¼ 87)

4. Nationality of the father _____ Total: 34 (for statistical testing: 2 groups)

Austrian: 80.5% (n¼ 399)

Other countries: 19.5% (n¼ 95)

5. Highest completed level of

education (mother)

Compulsory school/Apprenticeship

or technical college/High-school

diploma/University

Compulsory school: 2.8% (n¼ 14)

Apprenticeship or technical

college: 30.8% (n¼ 154)

High-school diploma: 27.6% (n¼ 138)

University: 38.8% (n¼ 194)

6. Highest completed level of

education (father)

Compulsory school/Apprenticeship

or technical college/High-school

diploma/University

Compulsory school: 5.5% (n¼ 27)

Apprenticeship or technical

college: 35.4% (n¼ 174)

High-school diploma: 24% (n¼ 118)

University: 35.2% (n¼ 173)

7. Sex of the child Female/Male Girls: 45.8% (n¼ 228)

Boys: 54.2% (n¼ 270)

8. Age of the child _____ (years) n¼ 497

Average: 2.4 years

Std. dev.: 2.6 years

Min.: 0 years

Max.: 17 years

9. Current diet of the child Mother’s milk/Pre-food/Stage 1

infant formula/Complementary

food/Infant food/Vegetarian/Vegan/

Normal diet (without restrictions)

(All options to be answered with

Yes/No; multiple answers possible)

Mother’s milk: 15.9% (n¼ 106)

Pre-food: 9.9% (n¼ 66)

Stage 1 infant formula: 7% (n¼ 47)

Complementary food: 8.2% (n¼ 55)

Infant food: 9.1% (n¼ 61)

Vegetarian: 0.6% (n¼ 4)

Vegan: 0% (n¼ 0)

Normal diet (without restrictions):

49.2% (n¼ 328)

10. General internet use to obtain

child health information (IUG)

Never/Occasionally/Frequently Never: 5.6% (n¼ 28)

Occasionally: 56.1% (n¼ 280)

Frequently: 38.3% (n¼ 191)

11. Internet use to be informed

about the reason for

consultation (IUC)

Yes/No Yes: 21% (n¼ 105)

No: 79% (n¼ 394)

12. Internet child health

information resources (IR)

For answer options see Fig. 2.

(All options to be answered with

Never/Occasionally/Frequently;

multiple answers (IR) possible)

For descriptive statistical data see Fig. 2.

13. Reason for consultation

(indicated by the treating doctor)

Acute disease/Control visit after an

acute disease/Monitoring of a chronic

disease/Preventative check-up/Vaccination/

Other reason: _____

(All options to be answered with

Yes/No; multiple answers possible)

Acute disease: 53.3% (n¼ 276)

Control visit after an acute disease:

8.1% (n¼ 42)

Monitoring of a chronic disease:

2.7% (n¼ 14)

Preventative check-up: 21.2% (n¼ 110)

Vaccination: 12.9% (n¼ 67)

Other reason: 1.7% (n¼ 9)

(continued)
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the study, was allowed to complete the questionnaire. In
the case of more than one child per family requiring med-
ical attention, parents were advised to pick one in order to
answer the questions correctly. Another two items had to
be answered by the treating doctor, immediately after the
families had left the treatment room.

The questionnaire was designed for this study and has
not been validated prior to its use, as no standardized
instrument is available to survey the internet health seek-
ing behaviour of parents. Several investigations have been
previously conducted at the FVPMC, which involved
questionnaires including items 3–9, 13, and 14 (Table 1).
Items 1, 2, 10, 11, and 12 were developed exclusively for
data collection within this study (Table 1). No definitions
of the answer options ‘never’, ‘occasionally’, and
‘frequently’ (items 10 and 12) were given on the survey.
The frequency of use was subjectively assessed on the part
of parents.

A sample size of 500 was chosen in order to meet with-
out difficulties the criteria suggested by Israel.15 In a huge
statistical population the data sample should include a
minimum of 400 cases (for continuous variables, even
less for categorical variables) to keep the sampling error
�5%.15 Five hundred and fifty-three questionnaires were
distributed. Fifty-three surplus copies were needed to
replace incomplete questionnaires where several items
were missing or could not be evaluated.

The data collection period lasted from 25 October to 8
November 2013. An average number of 152 paediatric
patients (2014) visiting the outpatient clinic with their par-
ents per day (weekdays and weekends) made it possible to
keep this period relatively short. Of the parents asked
to complete a questionnaire, approximately 10% declined
to participate in the study.

All parents and legal guardians (aged 18 and above) of
paediatric patients (aged 0–17) as well as all kinds of con-
sultations and diseases could be included in the investiga-
tion. Parents and legal guardians with insufficient German
language skills were excluded.

Ethical standards

The study has been approved by the Ethics Committee of
the Medical University of Vienna (protocol no. 1814/

2013). Data collection was performed by means of an ano-
nymous and voluntary questionnaire. Informed consent
was obtained from all individual participants included in
the study.

Statistical methods

After collection of the questionnaires, statistical analysis
was done with IBM SPSS Statistics (Version 22.0).
Frequencies were calculated for each item. All variables,
with their respective values and descriptive statistical data,
are shown in Table 1. For statistical testing the signifi-
cance level was set to 0.05.

The Mann–Whitney U test was used in order to identify
significant statistical differences in IUG (ordinally scaled)
with respect to the sex of parents and children and the
nationality of parents (all nominally scaled,
dichotomous).

The Spearman correlation and Spearman’s rank correl-
ation coefficient were used to examine the statistical rela-
tionship between IUG (ordinally scaled) and the
education level of parents (ordinally scaled).

The Pearson correlation and Pearson’s product-
moment correlation coefficient were applied to test for
multicollinearity of the variables age of parents and chil-
dren (both metrically scaled) and current diet of children
(nominally scaled, dichotomous).

In order to examine the influence of these independent
variables on IUG within multivariate analysis, ordinal
regression (ordered logit model) was used. For calculation
of the model, the age of children was selected as the influ-
encing variable, as it was supposed to have the strongest
effect on IUG. An extreme statistical outlier (1� age 17)
was excluded so as to not distort the results of the regres-
sion. It was also tested in advance whether the influencing
variable meets the proportional odds assumption. The
Nagelkerke generalized coefficient of determination
served to evaluate the goodness of the ordered logit
model.

Fisher’s exact test was used in order to identify signifi-
cant statistical connections between IUC (nominally
scaled, dichotomous) and the reasons for consultation
indicated by the treating doctors (nominally scaled,
dichotomous).

Table 1. Continued

Questionnaire items

Variables (dimensions) Values (answer options) Descriptive statistical data

14. Diagnosis/-es (according to ICD-10)

(indicated by the treating doctor)

For diagnosis groups see Fig. 1.

(All options to be answered with

Yes/No; some diagnosis groups (ICD-10)

were subdivided into more specific

entities and could also be answered

with Yes/No; multiple answers possible)

For descriptive statistical data see Fig. 1.

The following diagnosis groups were excluded

from Fig. 1, as these were not chosen:

Neoplasms/Diseases of the blood and

blood-forming organs and certain disorders

involving the immune mechanism/Endocrine,

nutritional and metabolic diseases/Certain

conditions originating in the perinatal period
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Results

General internet use to obtain child health
information (IUG)

The vast majority (94.4%, n¼ 471) of parents attending
the outpatient clinic use the internet to obtain CHI. Of
these parents, 56.1% do it on an occasional and 38.3% on
a frequent basis. Only 5.6% of parents never use the inter-
net for this purpose. These results can also be found in
Table 1.

Internet use to be informed about the reason
for consultation (IUC)

Of the parents visiting the outpatient clinic, 21% (n¼ 105)
use the internet to obtain information on the reason for
consultation. This is most likely the case with children
having an acute disease (compared to other reasons for
consultation) (p¼ 0.046, Fisher’s exact test). The web is

not used for this purpose by 79% of the parents. These
results can also be found in Table 1.

Internet child health information resources (IR)

The most common internet resources used by parents to
get CHI are Google (91.4%), websites run by doctors
(84.8%), Wikipedia (84.7%), health portals, www.kinder
arzt.at (FVPMC homepage) (both 76.4%), as well as
health forums and communities (61.9%) (Figure 2). The
most common IR used on a frequent basis are Google
(63%), Wikipedia (44.8%), and social networks (e.g.
Facebook, Googleþ) (27%) (Figure 2). Common IR occa-
sionally used by parents are websites run by doctors
(66.4%), the FVPMC homepage (60.3%), health portals
(58.1%), health columns of online media (47.3%), health
forums and communities (44.8%), information provided
by pharmacies (42.2%), and websites of health insurance
companies (40.9%) (Figure 2). Multiple answers were

Figure 2. Internet child health information resources (IR) with percentages of users, numbers of cases, and frequencies of use.

FVPMC: First Vienna Pediatric Medical Center.
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possible. For all remaining IR and numbers of cases, see
Figure 2.

General internet use to obtain child health information
(IUG) and influencing factors (IF)

Mothers and fathers do not differ regarding their IUG
(p¼ 0.151, U¼ 14805.5; Mann–Whitney U test).
Younger parents tend to use the internet for this purpose
more often than older parents (p¼ 0.022, OR¼ 0.964;
ordered logit model). There is no statistically significant
difference between the IUG of accompanying mothers
from Austria and from other countries (p¼ 0.312,
U¼ 8394.0; Mann–Whitney U test). The same applies to
accompanying fathers from Austria (p¼ 0.532, U¼ 459.0;
Mann–Whitney U test). No statistically significant con-
nection was found for the education level of accompany-
ing parents and their IUG (mothers: p¼ 0.078; fathers:
p¼ 0.388; Spearman correlation). Parents of girls and
boys do not differ regarding their IUG (p¼ 0.336,
U¼ 29321.0; Mann–Whitney U test). Parents of younger
children (p< 0.01, OR¼ 0.864; ordered logit model) are
more likely to use the internet for CHI purposes. The
diet of children exerts no influence on IUG
(0.0984 p4 0.999; ordered logit model).

The age of parents and the age of children display a
high multicollinearity (p< 0.01; Pearson correlation). The
age of children is also highly correlated with the variables
pertaining to the diet of children (all p< 0.01; Pearson
correlation), except for ‘vegetarian’ and ‘vegan’. The age
of parents also displays a high multicollinearity with
‘mother’s milk’, ‘pre-food’, ‘normal diet (without restric-
tions)’ (all p< 0.01; Pearson correlation), and ‘comple-
mentary food’ (p¼ 0.02; Pearson correlation).
Descriptive statistical data pertaining to IF can be found
in Table 1.

Discussion

Internet use (IUG and IUC)

The vast majority of parents (94.4%) visiting the out-
patient clinic use the internet for CHI purposes. This is
in accordance with percentages ranging from 52–96%,
mentioned in the literature,1–6 and comparable to the find-
ings of Moseley et al. (96%).1 The proportion of 52%
determined by Kind et al.2 is markedly lower, which
might be due to the earlier date of publication (2005).

The internet is used by more than one in five (21%) of
the parents prior to their visit to the paediatrician. In this
case, primarily information on acute diseases is gathered.
This corresponds with former findings that online research
is mainly done to gain information on specific medical
conditions.7,8 The proportion of 21% is similar to the
results that 25% of the people consulting a doctor use
online health information in conjunction with the
appointment,9 although these findings refer to health see-
kers in general and not to parents in particular.

Nevertheless, the proportion of 21% is considerably
higher than the 8.5% reported in Goldman and
Macpherson,3 which might be accounted for by the fact
that the respective investigation was conducted at a paedi-
atric emergency department. It might also be due to the
earlier date of publication (2006).

In conclusion, our observations confirm that internet
usage is of particular importance to parents looking for
CHI. Our results allow for the first time a European per-
spective on the internet health seeking behaviour of
parents consulting resident doctors in a general paediatric
setting.

Internet child health information resources (IR)

The results show which online resources are most fre-
quently used by parents to obtain CHI. Apart from pro-
viding an overview, these findings suggest to which types
of websites medical professionals should direct their atten-
tion in terms of quality control and improvement.

Naturally, this is essential with regard to websites pro-
vided by doctors. In this investigation, these are represented
by the IR websites run by doctors, the FVPMC homepage,
and health advisory services provided by doctors. Together
with Google and Wikipedia, these resources belong to the
most frequented among all IR. Our results indicate that
online information and online advice provided by doctors
are widely trusted. Doctors, and especially paediatricians,
with their expertise, have a major influence on the quality
of these contents. Consequently, awareness of this should
be promoted and more quality resources should be created.
Furthermore, the high percentage of parents (76.4%) using
the FVPMC homepage (www.kinderarzt.at) demonstrates
how well-accepted websites run by resident doctors can be.
The widespread acceptance of this concept is also imagin-
able for homepages of other private practices, outpatient
clinics, and hospitals, if not already established.

Google is not only the most popular search engine used
to look for CHI4 but also the most important website for
child health issues in general. Aside from Google,
Wikipedia, and websites provided by doctors, another
important group of online resources are health portals,
forums, and communities. Thus, the exchange of experi-
ences among parents seems to be important in terms of
online CHI seeking. This corresponds to the results of the
2009 Pew study that user-generated health information is
accessed by the majority of ‘e-patients’.10 However, qual-
ity management with interactive online resources is only
possible to a very limited extent so far. Therefore, health
professionals should consider web-based solutions to
combine the advantages of exchange between parents
and the possibility of quality control through medical
experts. A study conducted by Gabbert et al.16 among
parents of very low birth weight children revealed that
nearly all of these would welcome an interactive online
network that is independent of established social network-
ing (e.g. Facebook) and other dedicated sites (e.g. parent-
ing sites). The authors also suggest a synthesis of
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information exchange with other parents and moderation
through experts, which is consistent with our concepts.

General internet use to obtain child health information
(IUG) and influencing factors (IF)

Previous investigations show that more women than men
seek web-based health information.7,10–12 Unexpectedly,
in our study mothers and fathers do not significantly
differ regarding their internet use. This indicates that,
among online health seekers, parents display a specific
health seeking profile. Further research is necessary to
determine why fathers are also very likely to seek for
online CHI, although men in general less frequently
search the internet for health topics.

As could be concluded from this investigation,
the education level of parents is not an indicator for
their IUG. This is in accordance with the results of
Kind et al.,2 who examined the internet use of parents
in an underserved community in Washington, US.
However, it is contradictory to the findings of
Kummervold et al.13 and Wangberg et al.,14 who exam-
ined the internet use of the general population. These
findings substantiate that, among health seekers, parents
who look online for CHI have a specific health seeking
behaviour.

In contrast to the sex and diet of paediatric patients,
there is a strong statistical relationship between IUG and
their age. This also applies to the age of parents. Younger
parents and parents of younger children show a higher
tendency to use the internet. Even when adjusted for mul-
ticollinearity and evaluated separately, these influences on
IUG could be proven. However, the relatively low
Nagelkerke coefficient (0.083) indicates that the applied
logit model cannot account for factors with an influence
on IUG in a comprehensive manner. It suggests that fur-
ther influencing variables exist, which could be the subject
of future investigations.

An important reason for high internet use might be the
inexperience of young parents regarding child health. The
increased incidence of infections in younger children
might also contribute to the higher frequency of internet
consultations. In addition, more vaccinations and pre-
ventive check-ups are necessary for young children, poten-
tially resulting in a higher internet use.

All doctors dealing with neonates, infants and toddlers
should be aware of the high internet use of their parents,
in particular when providing advice on how to find quality
IR and how to deal with the available contents appropri-
ately. However, low use groups must not be disregarded,
as their motives for a less frequent use remain unclear.
A lack of quality resources for parents of school children
and adolescents might be one reason for a lower use.
Further investigations are needed to clarify potential
causes.

Consequently, the creation of new online child
health resources should reflect the aforementioned
findings.

Quality criteria and quality control concepts for internet
health information resources

Whether websites and contents are provided by medical
professionals or laymen, the issue of quality management
in the age of steadily increasing web content becomes
more and more relevant. Therefore, quality criteria have
to be determined, enabling especially non-professional
health seekers to deal with web-based health information
on their own authority. Quality control concepts for pro-
fessional medical internet resources like the HONcode17

already exist and should be promoted by health profes-
sionals to assure quality information available to online
health seekers. The HONcode principles are also in line
with the five most important trust markers for health web-
sites, identified by Sillence et al.:18 easy usage, knowledge-
able source, expertise of the author, impartial and
independent advice, and explanation of the reasoning
behind the advice. These aspects can be used as a guideline
for a critical approach to the use of online child health
resources, and online health resources in general.

Limitations

Being mindful of the limitations of questionnaire-based
research, our data should be interpreted with caution.
Reporting bias in our setting was not able to be con-
trolled, as parents were asked to complete the question-
naires entirely on their own and were only given
explanations in case of uncertainties. We merely obtained
answers from those parents who were willing to complete
the questionnaires and, therefore, we cannot be sure that
our findings are applicable to all parents visiting the
FVPMC. We have no estimate of how IUG, IUC, IR
and IF are distributed in the population of parents not
visiting a doctor. The item ‘current diet of the child’ did
not allow parents to state other types of diets (e.g. gluten-
free diet) than the given answer options. These answers
could not be gathered.

Contributors and authorship

Denise Karner and Jasmin Voitl were involved in the
acquisition of data and in creating the draft of this article.
Frederic Klein contributed to the conception and design
of the study as well as the analysis and interpretation
of data. Peter Voitl was involved in the conception
and design of the study, the acquisition of data, and
the revision of this article. Andreas Böck contributed to
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