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Online Health Information Seeking in the Dutch
Population: Examining the Role of Health Anxiety

This chapter is in preparation for submission to Health Communication
as: te Poel, F., Tanis, M., Hartmann, T, & Baumgartner, S.E. (in preparation).
Online Health Information Seeking in the Dutch Population: Examining the
Role of Health Anxiety.

Abstract
Seeking health information online may have a number of unique

Abstract

advantages, but is also accompanied by several downsides. One
group of people that might be especially vulnerable to the
Seeking health information online may have a number of unique
downsides of online health information are individuals that are
advantages, but is also accompanied by several downsides. One
overly worried about their health (i.e., health anxious individuals).
group of people that might be especially vulnerable to the
In a cross-sectional survey study (N = 5,322) we examined the
downsides of online health information are individuals that are
relationship between online health information seeking and distress
overly worried about their health (i.e., health anxious individuals).
after seeking, with a specific focus on the moderating role of health
In a cross-sectional survey study (N = 5,322) we examined the
anxiety. In addition, characteristics of online health information
relationship between online health information seeking and distress
seekers in the Dutch population were identified. Results revealed
after seeking, with a specific focus on the moderating role of health
positive associations between seeking online health information and
anxiety. In addition, characteristics of online health information
feeling overwhelmed, confused, frustrated and frightened by the
seekers in the Dutch population were identified. Results revealed
information found online. Moreover, our results showed that in
positive associations between seeking online health information and
particular individuals with average or high levels of health anxiety
feeling overwhelmed, confused, frustrated and frightened by the
felt more frightened and confused after online health information
information found online. Moreover, our results showed that in
seeking. Results further showed that the profile of the Dutch online
particular individuals with average or high levels of health anxiety
health information seeker is similar to that described in the
felt more frightened and confused after online health information
international literature, in that mostly younger, female and higher
seeking. Results further showed that the profile of the Dutch online
educated individuals search for health information online. We
health information seeker is similar to that described in the
conclude that online health information seeking has potential
international literature, in that mostly younger, female and higher
downsides, and these might pose a greater threat to health anxious
educated individuals search for health information online. We
people.
conclude that online health information seeking has potential
downsides, and these might pose a greater threat to health anxious
people.
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Introduction
The Internet can provide people with a great amount of medical

Introduction
information that was previously
only accessible to physicians

(Chung, 2013; Cline & Haynes, 2001; Fox & Duggan, 2013; Fox &
The Internet can provide people with a great amount of medical
Jones, 2009; Hou & Shim, 2010; C. J. Lee, 2008; S. Y. Lee & Hawkins,
information that was previously only accessible to physicians
2010; Morahan-Martin, 2004). Although exact numbers vary between
(Chung, 2013; Cline & Haynes, 2001; Fox & Duggan, 2013; Fox &
studies due to the use of different samples and methodologies, it is
Jones, 2009; Hou & Shim, 2010; C. J. Lee, 2008; S. Y. Lee & Hawkins,
evident that a vast majority of the population goes online at least
2010; Morahan-Martin, 2004). Although exact numbers vary between
incidentally to find information about health related issues (Higgins,
studies due to the use of different samples and methodologies, it is
2011). For example, in the United States, about 60% of adults
evident that a vast majority of the population goes online at least
searched the Web for health information at least once in 12 months,
incidentally to find information about health related issues (Higgins,
and about one third of adults specifically searched to find
2011). For example, in the United States, about 60% of adults
information regarding a medical condition they or someone they
searched the Web for health information at least once in 12 months,
knew might have (Fox & Duggan, 2013). Of European Internet users,
and about one third of adults specifically searched to find
around 50% to 70% use the Internet to search for health information
information regarding a medical condition they or someone they
at one time or another (Andreassen et al., 2007; European
knew might have (Fox & Duggan, 2013). Of European Internet users,
Commission, 2013; European Union, 2014; Siliquini et al., 2011). In
around 50% to 70% use the Internet to search for health information
the Netherlands, almost 70% of healthcare users indicated to have
at one time or another (Andreassen et al., 2007; European
searched the web for health information at least once in the previous
Commission, 2013; European Union, 2014; Siliquini et al., 2011). In
year (Krijgsman et al., 2016).
the Netherlands, almost 70% of healthcare users indicated to have
Compared to offline information sources, the Internet may have a
searched the web for health information at least once in the previous
number of unique advantages: Information is easily accessible at any
year (Krijgsman et al., 2016).
time from almost everywhere in the world; costs are low;
Compared to offline information sources, the Internet may have a
information can be tailored; and searching can be anonymous.
number of unique advantages: Information is easily accessible at any
Through social media people can share information and personal
time from almost everywhere in the world; costs are low;
experiences and receive support from others that face similar
information can be tailored; and searching can be anonymous.
situations. As a result, by providing health information, the Internet
Through social media people can share information and personal
can play an important role in empowering people, providing them
experiences and receive support from others that face similar
with more control in coping with medical issues (Chung, 2013; Cline
situations. As a result, by providing health information, the Internet
can play an important role in empowering people, providing them
with more control in coping with medical issues (Chung, 2013; Cline
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& Haynes, 2001; Figueiredo de Oliveira, 2014; Fox, 2006; Korp, 2006;
Murray et al., 2003; Rice, 2006; Starcevic & Berle, 2013; Tanis, 2008).
At the same time, the Internet may hold potential downsides
when it comes to seeking health information, such as the
disorganized nature of information, technical language and a lack of
information of good quality (Chung, 2013; Cline & Haynes, 2001;
Korp, 2006). This might be a potential threat for all information
seekers, but there is one group of people that might be especially
vulnerable to these downsides: people that are in general overly
worried about their health, i.e., health anxious individuals. This socalled health anxiety (Abramowitz, Deacon, & Valentiner, 2007;
Williams, 2004) is characterized by the belief or fear that one has a
serious illness or medical condition, fuelled by a misinterpretation of
bodily sensations or symptoms (Salkovskis, Rimes, Warwick, &
Clark, 2002). The degree of health anxiety varies among individuals,
and

in

its

most

extreme

form

is

called

hypochondriasis i

(Abramowitz et al., 2007; Ferguson, 2009; Salkovskis et al., 2002).
On the basis of previous cross-sectional studies, researchers have
speculated that online health information may particularly fuel
health-related worries among health anxious individuals (e.g.,
Ahmad,

Hudak,

Baumgartner

&

Bercovitz,
Hartmann,

Hollenberg,
2011;

Muse,

&

Levinson,

McManus,

2006;
Leung,

Meghreblian, & Williams, 2012; Singh & Brown, 2014). The present
study partly builds on findings from these previous studies by
aiming to provide more insight in the downsides of online health
information seeking, in particular for health anxious people. There is
a need for replication of studies with small sample sizes (Bakker, van
Dijk & Wicherts, 2012) and student populations (Henrich, Heine, &
Norenzayan, 2010) and the current study responds to this by reexamining the expected positive relationship between online health

78
80

information seeking and experiencing distress after for people who
are health anxious, in a large nation-wide sample. Secondly, we aim
to provide more insight into in the characteristics of online health
information seekers in the Dutch population.

Feeling Distressed after Online Health Information Seeking
The disorganized nature of the Internet and the abundance of
information that can be found online may cause people to get
overwhelmed and confused by what they find online (Chung, 2013;
Fox, 2006). Moreover, online information may contain technical
language, potentially decreasing the level of comprehension by nonprofessionals (Chung, 2013; Cline & Haynes, 2001; Korp, 2006; C. J.
Lee, 2008; Rice, 2006). Furthermore, the quality and credibility of the
information is often difficult to assess: Health websites may appear
professional, but often lack evidence-based or peer reviewed content
(Cotten & Gupta, 2004; Korp, 2006; C. J. Lee, 2008). This, in
combination with the absence of quality control or a filter that assists
consumers in critically reviewing online health content (Burkell,
2004; Cline & Haynes, 2001; Cotten & Gupta, 2004), may result in
unintended negative outcomes of seeking online health information,
such as distress or unwarranted worries (Ahmad et al., 2006).
People who are overly health anxious may be even more
susceptible to experiencing these negative outcomes of online health
information. On the basis of the cognitive-behavioural model of
health anxiety (Abramowitz & Moore, 2007), it can be argued that
people with increased levels of health anxiety are more inclined to
seek reassurance to reduce health fears or worries. Reassurance is
typically sought from physicians, friends and family, and by
searching for health-related information from various sources, such
as the Internet (Abramowitz & Moore, 2007; Salkovskis et al., 2002;
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Salkovskis & Warwick, 1986; Warwick & Salkovskis, 1990). Recent
studies have shown that health anxious people indeed tend to go
online more often to search for health-related information (Muse et
al., 2012; Baumgartner & Hartmann, 2011; Singh & Brown, 2014).
Since health anxious people might thus be more exposed to online
content, one might also expect that they are more likely to feel
distressed by this information.
In addition, based on the cognitive behavioural model of health
anxiety (Abramowitz & Moore, 2007) it can be expected that overly
health anxious individuals exhibit an illness-related attentional bias
(Abramowitz, Schwartz & Whiteside, 2002; Salkovskis & Warwick,
1986; Warwick, 1989). They selectively attend to health information
that confirms their worries about being ill and tend to ignore
information that might counter their false beliefs, possibly leading to
more unwarranted distress and worries (Owens, Asmundson,
Hadjistavropoulos, & Owens, 2004; Warwick & Salkovskis, 1990).
Especially in an online environment where information is always
available, this might be problematic: People can seek reassurance,
but the attentional bias resulting in more attention to negative or
illness confirming information may make health anxious individuals
even more vulnerable to feelings of distress.
Empirical evidence indeed shows that health anxiety is positively
related to feeling overwhelmed, confused, frightened, frustrated
(Baumgartner & Hartmann, 2011), tense (Singh & Brown, 2014),
distressed and anxious (Muse et al., 2012) by the information found
online. A recent study furthermore revealed that health anxious
people recall feeling more distressed during and after online
symptom checking (Doherty-Torstrick, Walton, & Fallon, 2016).
In the current study we, therefore, hypothesize that online health
information seeking is positively associated with experiencing
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distress after online health information seeking (H1), and this
relationship is stronger for individuals with higher levels of health
anxiety (H2).

Characteristics of Online Health Information Seekers
A second goal of the current study was to provide more insight in
the characteristics of the Dutch online health information seeker.
Previous (international) studies revealed that individuals who search
for health information online can be characterized as more health
anxious (Baumgartner & Hartmann, 2011; Muse et al., 2012; Singh &
Brown, 2014). Furthermore, these people tend to be more often
unhealthy (Andreassen et al., 2007; Gallagher & Doherty, 2009) and
are more often female, younger, and higher educated (Andreassen et
al., 2007; Cotton & Gupta, 2004; Dickerson et al., 2004; Gallagher &
Doherty, 2009; Koch-Weser, Bradshaw, Gualtieri, & Gallagher, 2010;
Siliquini et al., 2011; Ybarra & Suman, 2008). A study in the US
furthermore showed that around one-third of adults seek for
information online to diagnose a medical condition. More than half
of these online diagnosers searched for information about a specific
disease or medical problem and approximately 40% of them
searched for information about a specific medical treatment or
procedure (Fox & Duggan, 2013).
In the current study, we aim to further map the profile of the
Dutch online health information seeker, in terms of age, sex, level of
education, health status, and also in terms of what one searches for
online, with the overall goal to examine whether this profile is
similar to the characteristics of online health information seekers as
revealed in previous international studies (RQ1).
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Methods
Procedure and Sample
Data for the present study were collected in the Longitudinal
Internet Studies for the Social Sciences (LISS) panel administered by
CentERdata (Tilburg University, The Netherlands). The LISS panel is
a representative sample of Dutch individuals (aged 16 years and
older) who participate in monthly Internet surveys. The panel is
based on a true probability sample of households drawn from the
population register (Scherpenzeel & Das, 2010; www.lissdata.nl). In
December 2013, 6,414 household members aged 16 years and older
were randomly selected for participation. The questionnaire was
completed by 5,322 members (83.0%) consisting of 2,477 men (46.5%)
and mean age of 51.16 (SD=17.55, range 16-93). In order to be able to
control for current health status, a factor of influence in the analyses
of the present study but not present in the questionnaire we
administered in December 2013, we merged the data with data
resulting from a survey for the LISS core panel ii in November 2013.
In this particular survey respondents were asked to indicate their
current health status. Of the 5,322 respondents who filled in our
questionnaire, a subset of 4,896 respondents (46.8% male, mean age
of 51.93, SD = 17.37, range 16-93) also filled in the core panel survey.
We used data from the subsample of respondents who were part of
the core panel for the analysis in which current health status was
taken into account as covariate.
The distribution of education and ethnicity in our sample is
comparable to the general Dutch population in 2013 (www.CBS.nl).
See Table 1 for a complete overview of participant characteristics.
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Measures
Health anxiety. Health anxiety was measured with the Short Health
Anxiety Inventory (SHAI: Salkovskis et al., 2002). We used the Dutch
translation of the SHAI (te Poel, Hartmann, Baumgartner & Tanis,
2017) which comprises of two subscales: Illness Likelihood (IL, 14
items) and Negative Consequences of Illness (NCI, 4 items). Based
on recommendations from the literature (Alberts, Hadjistavropoulos,
Jones, & Sharpe, 2013; te Poel et al., 2017) we used the IL subscale to
measure health anxiety (α = .85). The IL subscale assesses worry
about health and awareness about bodily sensations or changes.
Each item consisted of four statements and respondents were asked
to select the statement that best described their feelings over the past
two months. The statements were scored on an ordinal scale from 0
(indicating low health anxiety) to 3 (high health anxiety; total scores
ranging from 0 to 42; M = 8.57, SD = 5.27).
Since no studies exist that examined cut-off scores for the
subscales separately, prevalence of severe, or clinically significant,
health anxiety was based on cut-off scores of 18 or higher (Muse et
al., 2012; NHS: NHS-IAPT, 2011; Singh & Brown, 2014, 2016) and 27
or higher (Alberts et al., 2013) on the complete 18-Item SHAI.
Roughly 14 percent of respondents in the current study scored 18 or
higher on the complete SHAI. Two percent of respondents had a
sum score of 27 or higher on the complete SHAI, which may indicate
severe health anxiety or clinical hypochondriasis (Alberts et al.,
2013). The 1- to 2-year prevalence of severe health anxiety found in
community surveys or population-based samples is 1.3% to 10%
(American Psychiatric Association, 2013).
Health status. Health status was assessed by asking respondents
whether they currently suffered from any kind of long-standing
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disease, affliction or handicap, or from the consequences of an
accident (yes = 32.4%).
Online health information seeking. Respondents were asked to
indicate on a scale from 0 to 21, how many times in the past two
months they searched online to find information regarding a specific
health- or medical problem they have or thought they might have (21
indicated searching more than 20 times; M = 1.05, SD = 2.49; adapted
from Fox & Dugan, 2013). Of the total sample, 35.8% (N = 1,906)
searched online for health information in the past two months (M =
2.93, SD = 3.44).
Source and time of online health information search. To explore
where respondents searched the web for health-related information,
we asked them to indicate the following on a 7-point scale (1 = never,
7 = very often; recoded 2-7 = yes; adapted from Fox [2011)]): “If you
were looking for health information for yourself in the past two
months, how often did you spend time on...health websites; blogs;
forums; chat rooms; social media such as Twitter or Facebook; search
engines such as Google or Internet Explorer?”.
Type of health-related information search. Participants who
searched online for health-related information were asked whether
they searched for information in the last two months 1) regarding a
specific disease or medical problem; 2) medical treatment or
procedure; 3) medication; 4) alternative treatments or medication; 5)
diets, nutrition, vitamins or supplements; 6) problems with drugs or
alcohol; 7) depression, stress, anxiety or mental health problems; 8)
hazards following climate changes or pollution; 9) sexual health; 10)
a specific doctor or hospital; 11) dental care (0 = no, 1 = yes; adapted
from Fox [2011]).
Distress after online health information seeking. Respondents who
searched online for health information were asked how they felt
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after their last online health search by means of four statements on a
seven-point Likert scale (1 = do not agree at all, 7 = agree completely;
adapted from Baumgartner & Hartmann [2011] and Fox [2006]): (1)
overwhelmed by the amount of information I found online (M = 2.58,
SD = 1.71); (2) confused by the information I found online (M = 2.10,
SD = 1.47); (3) frustrated by a lack of information or an inability to
find what I was looking for online (M = 2.25, SD = 1.57); (4)
frightened by the information I found online (M = 2.05, SD = 1.47).

Results
All analyses were conducted in SPSS version 22. To account for the
positively skewed distribution of online health information seeking
this measure was log transformed and its relationship with distress
after seeking was examined by means of Spearman’s rho. The
hypothesized moderating influence of health anxiety was analysed
in four moderated regressions for the four indicators of distress
(feeling

overwhelmed,

confused,

frustrated,

and

frightened,

respectively) and subsequent simple slopes analyses, using the
Process macro for SPSS (model 1; Hayes, 2013). We applied mean
centering, and controlled for heteroscedacity by means of the HC3
estimator (Hayes, 2013). Significance was determined by interpreting
the 95% confidence intervals, and using Bonferroni adjusted alpha
levels of .013 per test (.05/4). Only respondents who searched the
Internet for health information were included in these moderation
analyses (n = 1,901).

Hypotheses Testing
Hypothesis 1 predicted that online health information seeking is
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positively associated with experiencing distress after online health
information

seeking.

Analyses

revealed

significant

positive

correlations between online health information seeking and feeling
overwhelmed (rs [1,901] = .16, p<.001), confused (rs [1,901] = .16,
p<.001), frustrated (rs [1,901] = .21, p <.001), and frightened (rs [1,901]
= .19, p < .001) by the information found online.
Hypothesis 2 predicted that the positive relationship between
online health information seeking and experiencing distress after
seeking would be stronger for individuals with higher levels of
health anxiety.
Overwhelmed. The overall model was significant (R2 = .05, F(3,
1897) = 28.60, p <.001). Online health search (b = .34, t = 4.41, p < .001,
95% CI [.19, .49]) and health anxiety (b = .05, t = 6.18, p < .001, 95% CI
[.03,

.06])

significantly

predicted

feeling

overwhelmed.

The

interaction effect was not significant (b = .02, t = 1.40, p = .16, 95% CI
[-.007, .04]).
Confused. The overall model was significant (R2 = .11, F(3, 1897) =
58.61, p < .001). Online health search (b = .21, t = 3.48, p < .001, 95% CI
[.09, .33]) and health anxiety (b = .06, t = 10.08, p < .001, 95% CI
[.05, .08]) significantly predicted feeling confused. Analyses
furthermore revealed a significant interaction (b = .04, t = 4.04, p
< .001, 95% CI [.02, .06]). Simple slope analysis (Figure 1) revealed a
significant positive conditional effect between online health
information seeking and feeling confused for respondents with high
levels of health anxiety, i.e., 1 SD above the mean of the moderator (b
= .42, t = 5.31, p < .001, 95% CI [.27, .58]), for individuals with an
average level of health anxiety (b = .21, t = 3.48, p < .001, 95% CI
[.09, .33]), but not for respondents with low levels of health anxiety
(i.e., 1 SD below the mean of the moderator, b = -.005, t = -0.06, p
= .951, 95% CI [-.16, .15]).
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Feeling confused by the information
found online

7
6
5
4

Low HA

3

Medium HA

2

High HA

1
0

Low

Medium

High

Online health information seeking

Figure 1. Conditional effects of online health information seeking and health anxiety
(HA) on feeling confused by the information found online.
Frustrated. The overall model was significant (R2 = .08, F(3, 1897) =
43.72, p <.001). Online health search (b = .46, t = 6.32, p < .001, 95% CI
[.31, .60]) and health anxiety (b = .05, t = 7.32, p < .001, 95% CI
[.04, .06]) revealed main effects on feeling frustrated. The interaction
effect was not significant (b = .01, t = 0.55, p = .583, 95% CI [-.02, .03]).
Frightened. The overall model was significant (R2 = .15, F(3, 1897) =
96.18, p < .001). Online health search (b = .26, t = 3.39, p < .001, 95% CI
[.14, .37]) and health anxiety (b = .08, t = 12.27, p < .001, 95% CI
[.07, .09]) significantly predicted feeling frightened. Analyses
furthermore revealed a significant interaction (b = .05, t = 5.22, p
< .001, 95% CI [.03, .06]). Simple slope analysis (Figure 2) revealed a
significant positive conditional effect between online health
information seeking and feeling frightened for respondents with high
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levels of health anxiety, i.e., 1 SD above the mean of the moderator (b
= .51, t = 6.82, p < .001, 95% CI [.36, .65]), for individuals with an
average level of health anxiety (b = .26, t = 4.39, p < .001, 95% CI
[.14, .37]), but not for respondents with low levels of health anxiety
(i.e., 1 SD below the mean of the moderator, b = .01, t = 0.07, p = .941,

Feeling frightened by the information
found online

95% CI [-.15, .16]).

7
6
5
4
Low HA

3

Medium HA

2

High HA

1
0

Low

Medium

High

Online health information seeking

Figure 2. Conditional effects of online health information seeking
and health anxiety (HA) on feeling frightened by the information found online.
Moderation analysis taking into account current health status, sex
and age as covariates revealed similar results, with health status
being a significant predictor of feeling overwhelmed and confused
(all p < .01), sex being a predictor of feeling overwhelmed and
frustrated (all p < .05) and age being a predictor of feeling confused
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and frightened (all p < .001). Additional Spearman’s rho correlation
analyses furthermore revealed positive associations between health
anxiety and online health information seeking (rs r [1,901] = .26, p
< .001), and between health anxiety and feeling overwhelmed (rs
[1,901] = .18, p < .001), confused (rs [1,901] = .27, p < .001), frustrated (rs
[1,901] = .22, p < .001), and frightened (rs [1,901] = .31, p < .001) by the
information found online.

Characteristics of Online Health Information Seekers
In order to answer RQ1, i.e., whether characteristics of the Dutch
online health information seeker fit the profile of online health
information seekers as revealed in previous international studies, we
explored the characteristics of the complete sample with regard to
online health information seeking behaviour. Characteristics of the
complete sample and the subsamples of respondents who did and
did not search online for health information, as well as comparisons
between these two samples based on one-way ANOVA and chisquare tests, are depicted in Table 1 (using Bonferroni adjusted alpha
levels of .003 per test, .05/18).
One-third of the total sample indicated that they had searched
online for health information in the past two months (35.8%, n =
1,906). Within this subsample, respondents searched the web for
health information on average 2.93 times in the past two months (SD
= 3.44) and 6.4% did this 10 or more times. They mainly searched the
Web for a specific disease or medical problem (65.1%), and most
often searched via a search engine (91.9%) or health-related website
(79.8%).
People who searched online for health information were
significantly more often female (59.7%), younger (M = 48.92, SD =
17.57), higher educated (35.9% with high level of education) and
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more health anxious (M = 13.12, SD = 6.68). They were also more
often currently ill (37.5%). See Table 1 for comparisons with people
who did not search for health information online.
We further specified the subsample of people who searched
online for health information (n = 1,906) to people who are overly
anxious about their health, that is, who scored 18 (n = 411) or 27 (n =
60) on the 18-item SHAI, respectively. In the subsample of people
who scored 18 or higher on the 18-item SHAI, people searched on
average 4.22 (SD = 4.41) times in the last two months, and 12.6% did
this 10 or more times. An independent samples t test showed that
people who scored 18 or higher on the 18-item SHAI sought online
for health information significantly more often than people who
scored lower than 18 (M = 2.57, SD = 3.02), t(520.87) = -7.13, p < .001,
95% CI [-2.10, -1.19], d = 0.63. In the subsample of people who scored
27 or higher on the 18-item SHAI, people searched on average 6.33
(SD = 6.25) times in the last two months, and 25.1% did this 10 or
more times. An independent samples t test showed that people who
scored 27 or higher on the 18-item SHAI sought online for health
information significantly more often than people who scored lower
than 27 (M = 2.81, SD = 3.25), t(60.04) = -4.34, p < .001, 95% CI [-5.140,
-1.90], d = 1.12.
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Education b
Low
Medium
High
Current health status (ill)c
SHAI total sum score
SHAI Illness Likelihood
SHAI ≥ 27
SHAI ≥ 18
Online health information
seeking in past two months
0
1>

Gender
Male
Female
Age
27.6
36.5
35.9
37.9
13.12 (6.68)
10.17 (5.54)
3.2
21.6
2.93 (3.44)
-

64.2
35.8

40.3
59.7
48.92 (17.57)

Searched online for health
information in past two
months ( n =1,906)
M (SD) or %

34.1
34.1
31.8
32.4
11.26 (6.39)
8.57 (5.27)
2.0
14.1
1.05 (2.49)

46.5
53.5
51.16 (17.55)

Total sample (N=5,322)
M (SD) or %

-

37.8
32.7
29.5
29.4
11.26 (5.98)
7.67 (4.88)
1.4
10

50.3
49.7
52.41 (17.42)

Did not search online
for health information
in the past two months
( n=3,416)
M (SD) or %

-

χ2=37.11*
F=262.30*
F=262.30*
χ2=18.79*
χ2=136.85*

χ2=58.12*

F=48.80*

χ2=52.24*

F or χχ2

Demographics, health anxiety (SHAI), health status, and characteristics of health care utilization, across total sample and subsamples of
respondents who searched or did not search for health information onlinea

Table 1

-

-

79.8
79.8
23.2
34.1
6.0
15.6
91.9
65.1
27.8
20.8
9.6
17.7
1.4
8.2
0.5
5.4
8.2
7.3

-

-

-

-

-

-

-

-

-

online
online health
health search
search as
as grouping
grouping variable
variable (0=no,
(0=no, 1=yes);
1=yes); bbDistribution
Distribution of
of education
education and ethnicity in our sample is comparable to the general
c
Dutch
Dutch population
population inin 2013
2013 (www.CBS.nl);
(Central BureaucBased
for Statistics;
Based
data
respondents
who are*ppart
of the Liss core panel;
on datawww.CBS.nl);
from respondents
whoonare
partfrom
of the
Liss core panel;
< .001.
*p < .001.

Note. aaAssociations between participant characteristics and online health search are examined using Chi22 tests and one-way ANOVA, with

Sources
Health websites
Blogs
Forums
Chat
Social media
Search engines
Type of search
Specific disease or
medical problem
Medical treatment or
procedure
Medication
Alternative treatment or
medication
Diets, nutrition, vitamins or
supplements
Problems with drugs or
alcohol
Depression, stress, anxiety or
mental health problems
Hazards following climate
changes or pollution
Sexual health
Specific doctor or hospital
Dental care

Discussion
This study among a large nation-wide sample provides important
insights in online health information seeking behaviour, with a focus
on health
healthanxiety.
anxiety. We consider the large sample size a specific
strength
of the
the large
present
study,
in strength
comparison
other
We consider
sample
size aalso
specific
of thetopresent
studies
in the
field in smaller
convenient
non-representative
study, also
in comparison
to other
studies and
in the
field in smaller
samples
(e.g.,
& Hartmann,
et al., 2012;
convenient
andBaumgartner
non-representative
samples2011;
(e.g.,Muse
Baumgartner
&
Singh
& Brown,
Hartmann,
2011;2014).
Muse et al., 2012; Singh & Brown, 2014).

Feeling Distressed after Online Health Information Seeking
Results revealed positive associations between seeking and feeling
overwhelmed,

confused,

frustrated

and

frightened

by

the

information found online. Moreover, our results show that in
particular individuals with average or higher levels of health anxiety
feel more frightened and confused after online health information
seeking. These findings are in line with results from previous studies
with much smaller and less representative student samples
(Baumgartner & Hartmann, 2011; Muse et al., 2012; Singh & Brown,
2014). By this, our findings provide further support for the cognitive
behavioural model of health anxiety (Abramowitz et al., 2007):
Health anxious people more often search for health information
online (i.e., a safety seeking behaviour to find reassurance), but at the
same time seem to feel more distressed after these searches.
Even though we do not know what kind of information people in
our sample encountered online, e.g., high quality information,
incorrect information, disease confirming information or reassuring
information, this information does not seem to reassure individuals
in general. On the contrary, people seem to feel, amongst others,
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confused and overwhelmed by the information found online as well
as frustrated by a lack of finding what one was looking for.
Our results further revealed that specifically people with average
or higher levels of health anxiety felt confused and frightened by the
information they found online. We speculate that a possible
explanation may pertain to the illness-related attentional bias
(Owens et al., 2004): Health anxious people possibly ignore
information that counters false beliefs of having a serious medical
condition and instead they focus more on threatening information,
paradoxically causing more distress and worries. If a health-related
search query results in a list of harmless but also potentially
threatening causes of the symptom searched for, one might expect
those with higher levels of health anxiety to focus on the threatening
causes. Subsequently, they may end up browsing websites that
frighten them instead of reassure them. Besides that, being exposed
to a list of threatening causes of a harmless symptom may already
make individuals feel more anxious. Results from a study by White
and Horwitz (2009) showed that not only content from websites
visited based on search results distresses people, but also the search
results themselves, for example because of frightening page titles.
Since more than 90 percent of participants in our sample indicated
to start their search for health information at a search engine, we
argue, in line with White and Horwitz (2009), that optimization of
search engines is desired in order to prevent confusion. One of the
suggestions for improvements of search engines, as discussed by
White and Horvitz (2009), concerns the provision of expertise to
tackle the presence of unreliable search results. Google recently
enrolled a symptom search m-health application in the U.S. that
provides reliable, evidence-based health information in addition to
the regular search results derived from a health-related search query
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(Pinchin, 2016). We suggest research into the effectiveness of tools
like these to examine whether this may decrease feelings of distress
after online health information seeking.

Characteristics of Online Health Information Seekers
In line with other studies (Fox & Dugan, 2013; Tanis et al., 2016), our
results show that more than one out of three people in our sample
went online in the previous two months to search for information
regarding a specific health- or medical problem they have or thought
they might have. Although other studies revealed larger percentages
of online health information seekers (e.g., Andreassen, 2007;
European Commission, 2013; Fox, 2006; Krijgsman et al., 2016), these
differences are in part due to the use of different definitions of
‘online health seekers’. Fox (2006) refers to health seekers as people
who “search online for health information on health topics, whether
they are acting as consumers, caregivers or e-patients” (p. 1). In the
current study we focused on seeking information for oneself
regarding specific medical conditions (see also Fox & Duggan, 2013).
Furthermore, we applied a time frame of two months, whereas other
studies mostly ask about the searching for health information in the
past 12 months. Frequency of seeking thus differs depending on the
role of the health seeker.
In line with previous research, participants in the current study
who sought for health information online, mostly used a search
engine (Fox, 2006; 2011; Krijgsman et al., 2016) or health-related
website (Fox, 2006; 2011) to find information, and mainly sought
information regarding a specific disease or medical problem (Fox &
Dugan, 2013). They were also more often unhealthy (see also
Andreassen et al., 2007; Gallagher & Doherty, 2009), and more often
female, younger, and higher educated (see also Andreassen et al.,
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2007; Cotton & Gupta, 2004; Dickerson et al., 2004; Gallagher &
Doherty, 2009; Koch-Weser et al., 2010; Ybarra & Suman, 2008). The
latter indicates a still existing digital divide with regard to online
health-related information seeking (European Union, 2014; Lustria,
Smith, & Hinnant, 2011). Our findings further showed that people
who sought for health information online were more health anxious
(see also Baumgartner & Hartmann, 2011; Muse et al., 2012; Singh &
Brown, 2014), and overly health anxious individuals used the
Internet more often than people who worried less about their health.
In sum, the profile of the Dutch online health information seeker
thus matches the profile as described in the literature until now, and
reveals that specific subgroups use the Internet as a source for health
information more than others.

Limitations and Suggestions for Future Research
When interpreting the results there are a number of limitations to
take into consideration. First, due to the cross-sectional nature of the
data, we cannot make any assumptions regarding causality.
However, we asked respondents to report how they felt after
searching. This implicitly aims for a causal interpretation of events.
Future studies would benefit from longitudinal designs in which
these causality claims can be more properly tested. Although
experimental designs would be the best option to examine causal
relationships, it must be noted that health anxiety may not lend itself
for manipulation.
It should further be mentioned that, although we find significant
associations, these associations are rather small and conclusions
should therefore be interpreted with care. Furthermore, we
measured participants’ online health behaviour with retrospective

96
98

self-report measures. This might bias our findings, specifically with
regard to amount of online health information seeking.

Conclusion
Overall, the present study suggests that online health information
seeking may have downsides that pose a greater threat to people
who experience a certain level of health anxiety: Online seeking may
further increase already existing distress and worries. As the present
study shows, particularly health anxious individuals may be affected
by easy access to online health information. Understanding the
consequences of available online health information and exploring
options to improve online content, therefore, deserves further
attention, specifically with an eye on the role of health anxiety.

Notes
i

The fifth edition of the Diagnostic and Statistical Manual of Mental

Disorders (DSM-V) replaced hypochondriasis and related conditions
with illness anxiety disorder and somatic symptom disorder
(American Psychiatric Association, 2013).
ii

Data from the LISS core panel are based on a longitudinal survey

that is fielded in the panel every year, covering a large variety of
domains including health, work, education, income, housing, time
use, political views, and values.
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