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Abstract

Background: People increasingly search online for health information. Particularly, parents of patients often use the
Internet as a source for health information. We conducted a survey to investigate the online searching behavior of
parents of patients < 18 years, admitted for surgery in an Italian pediatric hospital.

Methods: The cross-sectional survey was nested in a prospective cohort study on surgical procedures. Parents of patients
undergoing surgical procedures at Bambino Gesu Children’s Hospital, Rome, Italy, were enrolled and contacted by phone
after the procedure. We recorded socio-demographic data, sex, length of stay following surgery, proximity of residence to
the hospital, use of the internet to search for information on the surgery before and after the intervention and effect of
information found online.

Results: The majority (91%) of parents of children undergoing surgical intervention used the internet. Of these, 74.3% of
parents searched for information before surgery, and 26.1% searched for information after. Most parents searched for
information on the care provider's website. Two thirds of parents reported that information found online had increased their
understanding of the child’s condition. Multivariate analyses indicated that families living far from the hospital (> 43 km) were
more likely to search for health information (OR 2.3; 95% Cl 1.34-4.00), as were families of patients undergoing a major
surgery (OR=2.1;95% Cl 1.04-4.11).

Conclusions: Parents of children undergoing surgery often search online for information on their child’s intervention, in
particular those whose child is scheduled for a major surgery and those living far from the hospital. A survey like the present
one allows to understand parents’ information needs, to better guide them in online information seeking and to better tailor
information provided on the care provider's website.
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Background

In 2019, 92% of EU-28 households had access to the
internet [1], including 88% of households in Italy [2].
Widespread use of the internet has transformed the way
we access health information. There is clear evidence
that people increasingly search online for information
on a wide range of clinical topics [3, 4].

Research suggests that parents seeking information
about their child’s health online is a consolidated behav-
ior [5—8], with the most recent studies in Western Eur-
ope reporting that 80—-90% of parents use the internet in
this way [9-11]. Parents report seeking online informa-
tion about specific conditions and symptoms their child
is experiencing [12, 13], medical and surgical treatments
[10, 14, 15], and for more general parenting advice [12].
Information found online can influence questions par-
ents ask their child’s clinicians and decisions they make
about their child’s care [7, 10, 16].

Previous studies of parents’ health information seek-
ing patterns have concluded that several factors influ-
ence searching behaviours, including positive/negative
perceptions of online information and social/cultural
contexts [17, 18]. Parents who have a higher level of
education [10, 11], are female [11], have younger chil-
dren and/or children with acute diseases [19], private
health insurance, daily internet use, and access to a
smartphone [10] have been found to seek information
online more often.

Parents regard online health information as easier to
access and more up to date than offline resources and
often trust the information they find [16, 20], although
some studies have raised questions about the quality of
online health information [21-23].

A number of studies have investigated online infor-
mation seeking by parents of children undergoing
surgery [10, 14—16, 24—26]. These studies focussed on
various aspects of parental health information seeking,
including sources of online information [15, 16, 24],
what parents search for [14, 16], perceptions of qual-
ity/usefulness of information [14-16, 24, 25], compar-
isons with traditional sources of information (e.g.
surgeons) [10, 14, 15], how parents use information
they find (e.g. to aid decision making, discuss with
clinicians), and determinants of searching behaviour
(e.g. parent gender, education level) [10]. All the stud-
ies found that parents frequently access information
about their child’s health online and/or had accessed
information about their child’s specific surgery before
the procedure took place.

The current study aims to build on this body of know-
ledge by assessing the online health information seeking
behaviours of parents of patients undergoing elective
and emergency surgeries at a large paediatric hospital in
Italy. In addition, the study explored the role of the
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hospital’s website in online information seeking and how
this could be improved to best meet parents’ informa-
tion needs.

Methods

Study design, setting and patient population

This cross-sectional analysis forms part of a wider pro-
spective cohort study investigating surgical site infections
in children, which is described in further detail elsewhere
[27]. The cohort included children aged 0—17 years under-
going surgical procedures without implants at Bambino
Gesu Children’s Hospital (OPBG), a 4-site 600-bed paedi-
atric hospital in Rome, Italy. Patients were enrolled con-
secutively from surgical procedure lists (elective and
emergency) for one index week in March 2018.

Data collection
Patient data were extracted from clinical records, includ-
ing age, gender, complexity of surgical intervention
(major/minor, measured using Agency for Healthcare Re-
search classifications [28]), length of stay following sur-
gery, and proximity of patient’s residence to the hospital.
Data relating to internet use were collected 30 days
post-discharge via telephone interview with patients’
parents. Questions on internet use were included in a
wider survey about surgical site infections, which was
administered by trained nurses. Questions focused on
whether parents searched the internet for information
about their child’s surgery before/after the procedure
and, if they did, how information they found affected
them (improved their understanding of their child’s
problem, increased their anxiety over their child’s prob-
lem, and/or improved the management of their child’s
problem). A subset of questions focused specifically on
the role of the care provider’s website (http://www.ospe-
dalebambinogesu.it) in meeting parents’ information
needs and how this could be improved. These concepts
are summarised below:

e Searching for information on the procedure before
surgery
— General internet searches
— Searches on care provider’s website

e Searching for information on the procedure after
surgery
— General internet searches
— Searches on care provider’s website

e Perceived effects of information found through
internet searches (both general and on care
provider’s website)

e Ways in which care provider’s website could better
meet the information needs of parents
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Survey questions were piloted in a small sample of
parents to assess readability and question construction.
Survey data were anonymized and recorded in a secure
database (Microsoft Access 2007—13).

Data analysis

Survey data were collated and analysed using descriptive
statistics. Proportions were calculated using as denomin-
ator either the total respondents or the participants that
reported using the internet for information on surgery,
as appropriate. Relationships between potential predic-
tors (patient age, gender, complexity of surgical inter-
vention, length of stay, and proximity to the hospital)
and parents’ internet searching behaviours (i.e. whether
or not they searched for information on the internet)
were analysed statistically. Fisher exact and x2 tests were
used for categorical variables, and t-tests and Mann-
Whitney tests for continuous variables. Multivariate lo-
gistic regression was performed, adjusting for potential
confounders identified through univariate analyses, to
determine whether patient characteristics (age, complex-
ity of procedure, and distance of residence from hos-
pital) were associated with parents’ searching behaviours
before their child’s surgery. For continuous variables
(age and distance of residence from the hospital), me-
dian values were used to split the sample into two
groups (e.g. aged <7 years and = 7 years) in order to cal-
culate the relative odds of searching for information be-
fore the surgery. Statistical analyses were carried out
using STATA, Statistical Software: Release 13. College
Station, Tx: StataCorp 2013.
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We also analyzed how distance between patients’ resi-
dence and hospital site affected online searching behav-
ior. Proximity of patients’ residences to the hospital site
was analysed using Open Route Service (ORS) and vali-
dated through other online mapping services.

Results

In the index week of the study, there were 306 consecu-
tive surgical procedures performed in the hospital on pa-
tients aged 0—17 years. Among these patients, 4 had an
address outside of Italy and 57 families could not be
contacted by phone after 30 days, resulting in a sample
of 245 patients whose families participated in telephone
interviews. None refused to participate.

Table 1 shows a summary of patient characteristics,
stratified by parents who reported using the internet and
parents who reported not using the internet. The major-
ity (91%, n = 222) of parents of children undergoing sur-
gical intervention at OPBG reported using the internet.
No differences were observed between the groups in
terms of child’s age, gender, complexity of procedure,
whether they lived outside the municipality of Rome,
and distance of their residence from the hospital.

Table 2 summarises the searching behaviours, the
effect of the information and the expectations for the
hospital’'s website among parents responding to the sur-
vey who reported that they did use the internet (n =
222). Almost 75% reported searching for information
about their child’s surgery on the internet before the pro-
cedure and 65% reported searching on the care pro-
vider’s website. Twenty-six percent of patients’ parents
reported searching for information on the internet after

Table 1 Demographic and clinical characteristics of patients by parents’ internet searching behaviors

Characteristic Parents did not report using the internet Parents did report using the internet p-value
Number of all patients’ parents interviewed, n (%) 23 (94) 222 (90.6) <0.001
Age of the patients in years, median (IQR) 6.2 (20-9.7) 7.0 (3.6-11.3) 0.380
Patient age groups, n (%): 0.830
0-4 years 9 (39.1) 83 (374)
5-10years 10 (43.5) 81 (36.5)
10-14 years 2(87) 36 (16.2)
15-18 years 2 (87) 22 (99
Patient's gender, n (%) 0.703
Male 14 (60.9) 144 (64.9)
Female 9 (29.1) 78 (35.1)
Length of hospital stay in days, median (IQR) 4 (1.0-19.0) 4 (1.0-17.0) 0.345
Complexity of surgery based on AQHR, n (%) 0.856
Major 18 (78.3) 170 (76.6)
Minor 521.7) 52 (234)
Living outside the municipality of Rome, n (%) 7 (304) 90 (40.5) 0.345
Distance from the hospital in Km, median (IQR) 62 (32-248) 43 (24-148) 0177
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Table 2 Internet searching behaviours reported by parents and
effects of information found

Number of parents
answering ‘Yes' (%)

165 (74.3)

Survey question

Did you search for information on the
internet about your child's surgery before
arriving at the hospital? *

Did you visit the care provider website before 145 (65.3)

arriving at the hospital? *

Did you search for information on the 58 (26.1)
internet about your child's surgery after

discharge? °

Did you visit the care provider website after 48 (21.6)

discharge? *

What has been the effect of the information you found on the internet
(multiple responses allowed)? b

It has improved my understanding of my 109 (66)
child’s condition

It has improved the management of my 51 (30.9)
child’s condition

It has increased my anxiety over my child's 14 (8.5)

condition

Other 3(1.8)

What information would you like to find on the care provider website?
(multiple response allowed) °

Contact information for clinicians 65 (29.3)
Copies of medical records 65 (29.3)
Information on hospital access 46 (20.7)
Information on patient pathways 44 (19.8)
Information on your child’s surgical 25(11.3)
intervention

Information on warning signs and 25(11.3)

complications associated with the surgical

intervention
Other 836

Denominators in the proportions vary by question:
2: all parents who used the internet, N =222
B all parents who searched online for information regarding surgery, N =165

discharge and 21.6% visited the care provider’s website.
Two thirds (66%) of parents performing searches on the
internet relative to the surgery reported that information
found on the internet had improved their understanding
of their child’s condition, while almost one third (30.9%)
felt that it had improved the management of their child’s
condition. A low proportion of parents (8.5%) reported
experiencing increased anxiety as a result of information
found on the internet.

Parents reported a range of information needs from
the care provider’s website. The most common types of
information parents reported that they would like to find
were contact details for clinicians (29.3%) and copies of
medical records (29.3%). Parents were also interested in
information on hospital access and patient pathways
(20.7 and 19.8%, respectively) and, to a lesser extent,
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Table 3 Results of multivariate logistic regression analysis of
patient characteristics associated with searching for information
on the internet before the surgery

Variable Adjusted OR (95% Cl) p-value
Patient's age

<7 years 1.00

27 years 143 (0.81-2.53) 0.222
Complexity of procedure (based on AQHR)

Minor 1.00

Major 207 (1.04-4.11) 0.037
Presence of chronic disease

No 1.00

Yes 0.83 (043-1.59) 0571
Distance of residence from hospital

<44km 1.00

= 44km 231 (1.34-4.00) 0.003

AQHR Agency for Healthcare Research classification, C/ confidence interval, km
kilometers, OR odds ratio

information on surgical interventions (11.3%) and associ-
ated complications (11.3%).

The results of the multivariate logistic regression ana-
lysis, shown in Table 3, indicate that parents of patients
living farther from the hospital (244 km) were twice as
likely to search online for information about their child’s
surgery before the procedure than those who lived closer
to the hospital (OR=2.3 [95% CI=1.34-4.00], p =
0.003). It also appeared that parents of patients undergo-
ing a more complex surgery may be more likely to
search for information online than those undergoing a
minor surgery (OR=21 [95% Cl=1.04-4.11], p =
0.037).

Discussion

This study emphasises the importance of the internet in
the information seeking behaviours of parents whose
children are undergoing surgery. Over a half of parents
who participated in the telephone survey reported
searching online for specific information about their
child’s surgery before they were admitted, while around a
quarter reported performing these searches after the sur-
gery had taken place.

Previous studies into the information seeking behav-
iours of parents whose children are undergoing surgery
have found that around 40-98% of parents search online
for information about their child’s condition [10, 14—16,
24-26]. This study is the first to stratify parents depend-
ing on whether they searched for information online be-
fore or after their child’s surgery. The finding that
parents were more likely to seek information online be-
fore surgery makes sense given that parents are likely to
want to know more about their child’s condition, what
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the procedure will involve, and potential complications
before surgical treatment is administered.

Data on pre-surgery information needs obtained
through a survey like the one presented in this article
could serve as a basis to tailor the kind of information
provided to parents before surgery, which can be deliv-
ered through different means: during face-to-face en-
counters with clinicians; through paper leaflet provided
to parents including a tailored description of the inter-
vention; through explanations of surgical procedures
using novel technologies, like 3D printing or virtual real-
ity [29]; directing parents to reliable web-based informa-
tion, including a specific indication to access the
hospital’s website.

Previous studies have found that 17-18% of parents
report that information found online has influenced
their decisions about their child’s healthcare [7, 10].
Public search engines (e.g. Google) are often the starting
point for parents looking for information about their
child’s health [9, 14, 16, 19, 24]. However, search engines
do not screen results on the basis of directing parents
towards reliable medical information, and concerns have
been raised over the quality of online health information
accessed by parents [10, 14, 21-23]. Care provider web-
sites, on which contents are written by clinicians, are
used less frequently [11] but are considered by parents
to be an accurate, reliable source of information [5, 24].
It has been suggested that the best way to ensure parents
have access to high-quality information about their
child’s health is to meet their information needs via care
provider websites, where clinicians can ensure that rele-
vant, accurate, and up to date information is displayed
[10, 14]. The majority of parents had visited the care
provider’s website before their child’s surgery, substan-
tially more than in previous studies where less than 20%
of respondents used their care provider’s website [5, 11,
24]. This higher proportion compared to that reported
in previous studies could be partially explained by the
high reputation of the OPBG website at the national
level. Search engine optimization of the informative
pages of the website, allowing specific pages to get a
higher rank on the search engine result page, could have
increased access to the hospital website for information
on the procedure. Moreover, we collected a detailed de-
scription of the reasons why parents accessed the hospi-
tal’s webpage, and we found that a large proportion of
them were interested in finding clinicians’ contact infor-
mation and copies of medical records online. These in-
sights will inform a redesign of the hospital website, to
help parents find the information they need more easily.

A more detailed profiling of parents that were more
likely to search for information online can facilitate an
improved targeting of the information provided on the
hospital websites or on reliable websites where parents
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can be directed to. Those that were more likely to search
for online information were parents of children undergo-
ing a more complex surgery, possibly because parents’
perceived risks of the surgery were greater; and parents
of children who lived farther away from the hospital,
possibly because they had less chances of having face-to-
face contacts with the clinicians. Neither of these deter-
minants of parental internet searching behaviours (more
complex surgeries and living farther from the care pro-
vider) has been reported previously.

More than 60% of parents in this study felt that the in-
formation they found online had improved their under-
standing of their child’s condition requiring surgery,
compared to 84-92% of parents in previous studies [14,
15]. This prompts the need to improve accessibility and
quality of information on surgery dedicated to parents.
A small proportion of parents said that online informa-
tion had increased their anxiety over their child’s condi-
tion. This may relate to findings, reported in previous
studies, that some parents found online information to
be ‘distressing’ [14]. This result reinforces the need of
guidance by and feedback with clinicians or with family
pediatricians regarding information found online.
Around 30% of parents felt that information found on-
line had improved the management of their child’s con-
dition, perhaps because they discussed this information
during consultations with clinicians, or because online
information provided practical, easy-to-use guidance to
manage the child before or after surgery.

This study has a number of limitations. First, we did
not collect data about parents who did not respond to
the survey, and this may imply a selection bias. More-
over, as with any survey where some respondents did
not answer all of the questions, there was potential for
self-selection bias in the sample of parents answering
some questions. Data on online health information seek-
ing refers to the parents of patients rather than the pa-
tients themselves. Children and adolescents also seek
health information online [30] and it would be worth
considering them in future research, particularly because
there is evidence to suggest their information-seeking
behaviours differ from those of their parents [25]. Fi-
nally, data were not collected on the socio-demographic
characteristics of parents (e.g. gender, education level),
as has been the case in some previous studies.

Conclusions

In conclusion, the present study describes the online
searching behaviour of a specific population, i.e. parents
of children undergoing surgery. Parents often use the
internet as a source of information on their child’s inter-
vention, in particular before surgery. Those whose chil-
dren were scheduled to undergo a complex surgery and
those who lived far from the hospital searched for
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information online more frequently. Most parents
searched for information on the care provider’ website
and, through the present survey, provided insights that
can guide an improvement of information provided on-
line on the hospital’s website. Two thirds of parents re-
ported that online information increased their
understanding regarding the surgery, even if this propor-
tion was lower compared to other studies, thus prompt-
ing an improvement of the quality of information
provided online, and suggesting a specific guidance by
physicians on online information sources. One third of
parents reported an improvement of the management of
their child’s condition, showing a need of online con-
tents providing practical guidance to parents.
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