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Abstract
Background: The Internet is viewed as an important source for health information and a medium for patient empowerment.
However, little is known about how seniors use the Internet in relation to other sources for health information.
Objective: The aim was to determine which information resources seniors who use the Internet use and trust for health information,
which sources are preferred, and which sources are used by seniors for different information needs.
Methods: Questions from published surveys were selected based on their relevance to the study objectives. The Autonomy
Preference Index was used to assess information needs and preferences for involvement in health decisions. Invitation to participate
in this online survey was sent to the email list of a local senior organization (298 addresses) in the Netherlands.
Results: There were 118 respondents with a median age of 72 years (IQR 67-78 years). Health professionals, pharmacists, and
the Internet were the most commonly used and trusted sources of health information. Leaflets, television, newspapers, and health
magazines were also important sources. Respondents who reported higher use of the Internet also reported higher use of other
sources (P<.001). Use of health professionals, pharmacists, leaflets, telephone, television, and radio were not significantly different;
use of all other resources was significantly higher in frequent Internet users. When in need of health information, preferred sources
were the Internet (46/105, 43.8%), other sources (eg, magazines 38/105, 36.2%), health professionals (18/105, 17.1%), and no
information seeking (3/105, 2.8%). Of the 51/107 respondents who indicated that they had sought health information in the last
12 months, 43 sought it after an appointment, 23 were preparing for an appointment, and 20 were deciding if an appointment was
needed. The source used varied by the type of information sought. The Internet was used most often for symptoms (27/42, 64%),
prognosis (21/31, 68%), and treatment options (23/41, 62%), whereas health professionals were asked for additional information
on medications (20/36, 56%), side effects (17/36, 47%), coping (17/31, 55%), practical care (12/14, 86%), and nutrition/exercise
(18/30, 60%).
Conclusions: For these seniors who use the Internet, the Internet was a preferred source of health information. Seniors who
report higher use of the Internet also report higher use of other information resources and were also the primary consumers of
paper-based resources. Respondents most frequently searched for health information after an appointment rather than to prepare
for an appointment. Resources used varied by health topic. Future research should seek to confirm these findings in a general
elderly population, investigate how seniors seek and understand information on the Internet, and investigate how to reach seniors
who prefer not to use the Internet for health information.
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Introduction
Patient empowerment is defined by the World Health
Organization as “a process through which people gain greater
control over decisions and actions affecting their health” [1].
Patient empowerment is viewed as both a practical and moral
necessity: a means to change health-related behaviors, to control
costs, improve the quality of care, ensure continuity of care,
improve the patient experience, and enable shared decision
making so that patients can participate more fully in decisions
about their own health and health care [2]. An informed decision
can be defined as one that is based on relevant, high-quality
information and reflects the decision maker’s values [3]. Thus,
access to high-quality information is a prerequisite for shared
decision making.
The Internet is an important resource for health information [4].
A recent survey of the general Dutch population showed that
the Internet is widely used for health information [5]. Seniors
are the fastest-growing group of Internet users in the Netherlands
[6] and Europe [7]. In a national survey in the Netherlands in
2012, 81% of people aged 65-75 years used the Internet and
54% used the Internet for health information. However, this
does not tell us whether the Internet is used frequently or
infrequently, why and how the Internet was used for gathering
health information, or whether seniors feel they can trust the
information they find there. It also does not address how use of
the Internet compares to other sources of health information
and whether seniors would prefer to get health information from
some other source. If we know more about why and how seniors
seek health information, we can more efficiently and effectively
empower seniors by using the right information resource at the
right time. Thus, we sought to learn what resources seniors who
use the Internet use and trust for health care information, their
preferences regarding sources of information, and the resources
used in relation to the timing and types of information sought.

Methods
Survey Development
Questions from the survey “e-Health and the Internet: How
Seniors Use the Internet for Health Information” [8] were
expanded with questions from other published surveys on health
information seeking [4,9-15]. The questions were selected based
on relevance to our study questions: which health information
resources seniors use and trust, and whether they use different
sources for different types of information. The questions were
reviewed by 3 experts in medical informatics (AA, SE, and DS)
and a geriatrician (SdR). To assess respondents’ preferences
for information, we used the questions from the Autonomy
Preference Index (API) [16] reported to have good reliability
in a German study population [17]. The API is a validated
survey to assess the desire for information and preferences for
involvement in medical decision making. It consists of two
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100-point scales, Decision Making and Information Needs,
where 0 represents the minimum possible score and 100 the
maximum [17]. References to the source of each question are
included with the annotated survey instrument in Multimedia
Appendix 1. All survey questions were forward- and
back-translated to Dutch (DS and SM). Before deployment, a
geriatrician (SdR) and the head of the local senior organization
filled in the resulting survey and were asked to give feedback
on whether the questions were understandable for seniors,
whether any questions seemed out of place, and the time
required to fill in the survey. Their feedback was incorporated
into the survey by 2 of the researchers (SM and SE).

Survey Deployment
Members of a local organization for seniors (Protestants
Christelijke Ouderen Bond) affiliated with a national
organization who had an email address listed with their
organization were contacted via email. One reminder email was
sent 2 weeks later. The emails contained a brief description of
the survey and research project, and a link to fill in the survey
online using a commercial survey site (Survey Gizmo). The
survey was presented with 1 page per section, with an
introduction on each page explaining the purpose of the
questions. The introduction to the first section included the
information that collection and analysis of survey data were
anonymous.
The Medical Ethics Committee of the Academic Medical Center
of the University of Amsterdam determined that this study was
exempt from the need for approval under the Netherlands
Medical Research Involving Human Subjects Act.

Analysis
Statistical Analyses
Differences between rating scales were calculated using the
Wilcoxon rank sum test. All other associations between variables
were assessed using linear regression, and the result reported
as the standardized coefficient (β) with a confidence interval
(CI). In the analyses of use of Internet related to use of other
sources of health information, respondents who reported using
the Internet for health information “a lot” or “a fair amount”
were compared to the group that used the Internet “a little” or
“not at all.” The P value was adjusted with the false discovery
rate (FDR) correction whenever >5 hypotheses were tested on
the same dataset, using an overall significance level and
accepted q-value of .05 (indicated by Padj). All analyses were
performed using R 3.1.0 [18].

Duplicate and Missing Responses
It was possible for the same respondent to fill in the survey
multiple times. If 2 responses originated from the same Internet
protocol address and had identical demographics, then responses
were considered to have originated from the same person. In
those cases, numeric responses were the mean of the 2
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responses; in nominal responses, the most recent answer was
used. Respondents were allowed to skip questions; therefore,
we analyzed each question with n equal to the number of
responses to that question. When the respondent filled in a
source that had been used when searching for health information,
but failed to check “yes” indicating that they had searched for
that information, we assigned a “yes” response by inference.

Socioeconomic Status
Socioeconomic status (SES) was derived from the 4-digit
postcode based on data from The Netherlands Institute for Social
Research [19]. The number represents a combination of average
educational level, income, and market position of the
neighborhood. Zero represents the national average and national
scores per postcode range from -3.65 to 6.04.

Results
Survey Instrument
The final survey instrument (given in Multimedia Appendix 1)
consisted of 6 sections: demographics, the API, use and trust
of information sources, the timing and subjects of information
sought in the last 12 months, perceived need for additional
information, and the consequences of information seeking. The
evaluation by the geriatrician and the head of the senior
organization suggested minor changes to the presentation,
indicated that the survey was understandable for older people,
and indicated that the survey required 30 minutes to complete.

Survey Results
Overview
The invitation to participate was sent to all 298 email addresses
available from the 670 members of the organization and
responses were collected from October 25 to November 25,
2011. The site received 184 visits during this time, of which
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130 resulted in at least 1 response. Of these, 11 were judged to
be from an earlier respondent according to our matching criteria
and were combined with 10 previous responses, resulting in a
total of 118 responses and a maximum of 173 unique visitors
(minimum of 68% participation rate), with a completeness rate
of 103/118 (87.3%). A total of 913/9676 (9.44%) of responses
were missing or 475/8446 (5.62%) of responses in completed
surveys. An additional 65/9676 (0.67%) of responses were
imputed. The number of respondents per section is given in the
results for each section.

Demographics and the Autonomy Preference Index
The demographics of respondents are given in Table 1. The
median age of respondents was 72 years, with a range of 49-94
years (IQR 67-78). Of these, 88.9% (105/118) were aged 65
years or older. The respondents were 56.0% women (65/116),
primarily with a high school–equivalent education (61/117,
52.1%), of Dutch ethnicity (108/114, 94.7%), and in good health
(69/117, 59.0%). In all, 18/116 (15.5%) were the caretaker for
someone with a serious health condition and all but 1 (116/117,
99.1%) were community-dwelling. The quality of health services
were rated highly: 106/116 (91.4%) felt they could get an
appointment as quickly as they wanted and the overall health
care received a median score of 8/10 (range 0-10, IQR 7-10).
Four respondents reported that they had assistance in filling in
the survey.
The median score on the API Involvement in Decision Making
scale was 58 (IQR 42-67) and the median score on the API
Information Needs scale was 71 (IQR 66-90). The Information
Needs score was not significantly associated with age, gender,
SES, education, health status, or caretaker status; however, a
higher score on the Decision Making scale was associated with
both lower age (β=–0.07, 95% CI –0.12 to –0.03, P=.002) and
higher educational level (β=0.37, 95% CI 0.08-0.65, P=.01).
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Table 1. Demographics of respondents in the survey (N=118).
Item

Participants

Age (years), mean (IQR)

72 (67-78)

Gender (female; N=116), n (%)

65 (56.0)

Socioeconomic statusa (N=116), median (IQR)

0.27 (0.16-0.27)

Educational level (N=117), n (%)
Primary school

2 (1.7)

Some high school

14 (12.0)

Vocational/technical school

5 (4.2)

High school

61 (52.1)

Vocational school

10 (8.5)

University

25 (21.4)

Country of birth (N=114), n (%)
Netherlands

108 (94.7)

Other

6 (5.1)

Is a primary caretaker (N=116), n (%)

18 (15.5)

Health status (N=117), n (%)
Very good

7 (6.0)

Good

69 (59.0)

Fair

37 (31.6)

Poor

4 (3.4)

Very poor

0 (0.0)

Perceived access to care (“I can see my primary care practitioner as soon as I want”
N=116), n (%)
Strongly agree

28 (24.1)

Agree

78 (67.2)

Disagree

9 (7.8)

Strongly disagree

1 (0.9)

Rating of overall quality of care (0-10 scale, N=112), median (IQR)

8 (7-10)

Assistance filling in survey (N=94), n (%)

a

Yes

4 (4)

No

90 (96)

Based on postcode. National average=0.

Use and Trust of Sources of Health Information

and 40.4% (42/104) of respondents indicating that they trust
these sources “a lot” or “a fair amount”.

Respondents’ self-reported use and trust in various sources of
health information are given in Table 2. Health professionals,
pharmacists, and the Internet were the most commonly used,
with respectively 61/115 (53.0%), 59/111 (53.1%), and 60/113
(53.1%) of respondents indicating that they used each source
“a lot” or “a fair amount”. Health professionals, pharmacists,
and the Internet were also the 3 most-trusted sources of health
information with respectively 75.5% (80/106), 72.9% (78/107),

Respondents were also asked how much they trust health
information from each resource. Generally, trust closely tracked
use, implying that the underlying construct is the same or highly
correlated for most resources. However, trust in the resource
was significantly higher than use of the resource for health
professionals and pharmacists, and significantly lower for
television and newspapers (Table 2).
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Table 2. Use and trust of health information sources and use of non-Internet health information sources by Internet use. Respondents were allowed to
skip questions; therefore, the n/N is reported per question. P values are corrected for multiple testing.
Information resource

Use and trust of information sources: all respondents
Use resource a lot/a Trust resource a
fair amount (median lot/a fair amount
23%), n/N (%)
(median 25%), n/N
(%)

Use of information sources a lot/a fair amount by Internet use

Difference in Use Internet a lot/a
use and trust, fair amount (N=60;
Padj
median 30%), n/N
(%)

Use the Internet a Difference in use of
little/not at all
other resources, Padj
(N=53; median
9%), n/N (%)

Face-to-face contact with 61/115 (53.0)
a health professional

80/106 (75.5)

.002

28/59 (47)

27/53 (51)

.10

Pharmacists

59/111 (53.2)

78/107 (72.9)

.02

35/59 (59)

22/49 (45)

.16

Leaflets at the doctor’s
office

47/115 (40.9)

37/105 (35.2)

.43

26/59 (44)

20/53 (38)

.24

Telephone helpline

14/113 (12.4)

17/106 (16.0)

.23

11/58 (19)

3/53 (6)

.07

Television

35/115 (30.4)

14/105 (13.3)

.001

21/59 (36)

13/53 (24)

.06

Radio

14/115 (12.2)

11/106 (10.4)

.23

8/59 (14)

5/53 (9)

.13

Newspapers

40/114 (35.1)

21/105 (20.0)

<.001

27/59 (46)

12/53 (23)

.007

Health magazines

36/114 (31.6)

23/107 (21.5)

.29

26/59 (44)

9/52 (17)

.004

Other magazines

20/112 (17.9)

10/103 (9.7)

.12

15/56 (27)

4/53 (8)

.007

Family and friends

27/114 (23.7)

20/105 (19.0)

.29

19/58 (33)

6/53 (11)

.004

Church/religious group

2/112 (1.8)

1/101 (1.0)

.43

2/58 (3)

0/52 (0)

.05

Courses and lectures

11/111 (9.9)

16/105 (15.2)

.44

11/57 (19)

0/52 (0)

.07

Internet

60/113 (53.1)

42/104 (40.4)

.12

—

—

—

Self-help/support group

17/110 (15.5)

17/105 (16.2)

.43

14/57 (25)

2/52 (4)

.004

Books/encyclopedias

24/112 (21.4)

20/101 (19.8)

.65

19/58 (33)

4/52 (8)

.004

The library

14/111 (12.6)

11/103 (10.7)

.79

12/57 (21)

2/53 (4)

.02

Use of the Internet for health information decreased slightly
with age (β=–0.02 per year, 95% CI –0.05 to –0.001, P=.03),
but was not associated with gender, education, health status, or
caretaker status. The association with age did not persist when
the analysis was restricted to respondents aged 65 years and
older (n=102). Use of other (non-Internet) information sources
also was not associated with age, gender, education, health
status, or caretaker status.
Overall use of information sources was not associated with
either the Decision Making or Information Needs scales of the
API (Decision Making: β=–0.01, 95% CI –0.06 to –0.04, P=.65;
Information Needs: β=0.06, 95% CI –0.02 to 0.14, P=.13), nor
was use of the Internet for health information (Decision Making:
β=0.21, 95% CI –0.18 to 0.61, P=.29; Information Needs:
β=0.39, 95% CI –0.22 to 1.0, P=.23). However, higher use of
other (non-Internet) information sources was associated with
higher use of the Internet (β=0.06, CI 0.04-0.08, P<.001). Use
of health professionals, pharmacists, leaflets, telephone
helplines, television, and radio were not significantly different;
use of all other resources was significantly higher for Internet
users (Table 2).
When asked which resources are preferred when they have a
need for health information, 46/105 (43.8%) respondents
indicated that they preferred the Internet. An additional 38/105
(36.2%) indicated that they prefer resources other than the
Internet and 18/105 (17.1%) indicated that they prefer to only
ask health professionals. The remaining 3/105 (2.9%) said that
http://www.jmir.org/2015/1/e10/
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they have no need for additional health information. For the 92
respondents aged 65 years and older, responses were similar:
42 (46%) preferred Internet, 31 (34%) preferred other resources,
16 (15%) preferred health professionals, and 3 (3%) indicated
that they had no need for additional information. In a post hoc
sensitivity analysis, there was no significant difference between
the proportions of respondents that preferred the Internet in the
age categories of <65 years (4/13, 30%) and 65-75 years (22/54,
41%; P=.64), those aged 65-75 and >75 years (20/38, 53%;
P=.53), or those <65 years and >75 years (P=.33).

Timing and Types of Information Sought
Of the 107 respondents completing the section on timing of
information seeking, 51/107 (47.7%) indicated that they had
sought health information in relation to an appointment with a
health professional in the last 12 months (Table 3). Of these,
43/51 (84%) indicated that they sought information after an
appointment. Far fewer had sought information to prepare for
an appointment (23/51, 45%) or to decide if an appointment
was needed (20/51, 39%). Reponses were similar for those aged
65 years and older (45/93 indicated they had sought health
information in the last 12 months: 37/45, 82% after an
appointment; 21/45, 46% to prepare for an appointment; and
19/45, 42% to decide if an appointment was needed). In all
cases, the Internet was used more than other sources. Women
were more likely than men to seek health information after an
appointment (30 women and 13 men, β=–0.26, 95% CI –0.45
to –0.07, Padj=.01); there were no other significant associations
J Med Internet Res 2015 | vol. 17 | iss. 1 | e10 | p. 5
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of the timing of information seeking with age or gender (see
Multimedia Appendix 2).
Of the 107 respondents who completed the section on specific
types of information sought, 70 (66%) indicated that they had
sought health information on 1 or more of the listed subjects in
the last 12 months (Table 4). The resources used varied widely
by subject area. Respondents preferentially used the Internet
when seeking additional information about symptoms (64%,
27/42), prognosis (68%, 21/31), and treatment options (62%,
23/37), but tended to ask health professionals for additional

information about prescription medications (56%, 20/36) and
side effects (47%, 17/36), practical care information (86%,
12/14), and nutrition/exercise advice (60%, 18/30). Advice from
non–health professionals and paper-based resources were not
commonly used, except for paper-based information about side
effects (44%, 16/36). More women sought information in the
last 12 months than men (women: 46/58; men: 24/49; β=–0.31,
95% CI –0.51 to –0.12, Padj=.002). There were no gender
differences in the types of information sought after correction
for this and no association with age (see Multimedia Appendix
2).

Table 3. Timing and source of information seeking in relation to a doctor’s appointment.
Timing of information
seeking

Sought information within
last 12 months, n/N (%)

Source of information, n/N (%)
Asked a health professional

Asked someone else
(eg, family or friends)

Looked on Internet

Information on paper

After an appointment

43/104 (41)

5/37 (14)

11/37 (30)

29/37 (78)

3/37 (8)

To prepare for an appointment

23/103 (22)

3/16 (19)

7/16 (44)

10/16 (63)

0/16 (0)

To decide if an appoint- 20/106 (19)
ment is needed

5/18 (28)

7/18 (39)

8/18 (44)

0/18 (0)

respondents (101/106) indicated that they expect their doctor
to provide them with all necessary information.

Need for Additional Health Information
One-third of respondents (34/104) indicated that they had a
need for additional health information but did not know where
to find it. Most (98/106) indicated that they did not have
difficulty finding information in their own language. Nearly all

A total of 74 respondents reported seeking information on 1 or
more subjects in the past 12 months, of which 63 specified a
source for that information. Respondents were allowed to choose
multiple sources of information.

Table 4. Subjects of information seeking.

Subject

a

Sought information
within last 12 months,
n/N (%)

Sources for health information on specified subject,a n/N (%)
Asked a health
professional

Asked someone else Looked on
(eg, family or friends) Internet

Information on paper

Look up symptoms to determine
cause

46/105 (43.8)

18/42 (43)

7/42 (17)

27/42 (64)

4/42 (10)

Prognosis

34/104 (32.7)

16/31 (52)

6/31 (19)

21/31 (68)

3/31 (10)

Treatment options

41/102 (40.2)

20/37 (54)

2/37 (5)

23/37 (62)

5/37 (14)

Prescription medications

43/102 (42.2)

20/36 (56)

2/36 (6)

11/36 (31)

11/36 (31)

Side effects of treatment or medicines 45/100 (45.0)

17/36 (47)

2/36 (6)

8/36 (22)

16/36 (44)

Coping with an illness

33/101 (32.7)

17/31 (55)

6/31 (19)

17/31 (55)

4/31 (13)

Practical care information (eg, show- 18/102 (17.6)
ering after a surgery)

12/14 (86)

1/14 (7)

2/14 (14)

2/14 (14)

Nutrition/exercise

40/103 (38.8)

18/30 (60)

5/30 (17)

13/30 (43)

6/30 (20)

Total (all topics)

74/106 (69.8)

151/430 (35.1)

56/430 (13.0)

169/430
(39.3)

54/430 (12.6)

Number specifying at least 1 source.
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Discussion
Principal Results
Health professionals, pharmacists, and the Internet were the
most used and the most trusted sources of health information
in this group of seniors who use the Internet, although trust in
pharmacists and other health professionals was higher than trust
in the Internet. Responses on the API were not correlated with
overall use of health information resources or with use of the
Internet for health information. Use of the Internet was strongly
correlated with use of other information resources. Respondents
who reported using the Internet “a little” or “not at all” for health
information reported using health professionals, pharmacists,
leaflets, telephone information, TV, and radio approximately
the same amount/extent as Internet users, but all other sources
were used significantly more by Internet users. The Internet
was also the most often preferred source for additional health
information. Concerning the timing of seeking information,
most respondents sought information after seeing a health
professional, whereas only about half as many reported seeking
information to prepare for a doctors’ visit or to decide if they
needed to see a doctor. Different resources were used for
different health information subjects: the Internet was
predominantly used when searching for information on
symptoms, prognosis, and treatment options, whereas health
professionals were predominantly used for information on
prescriptions, side effects, practical care information, and
nutritional advice. One-third of respondents reported a need for
more information that they did not know how to find. Nearly
all respondents reported that they expect their health professional
to provide all necessary information.

Limitations
The main limitation of this study is the study sample. To avoid
the confounding effect of the many possible barriers to Internet
use in general, we chose to survey only people who already use
the Internet and, thus, could potentially use it for health
information. However, this limits the generalizability of our
results because seniors who do not use the Internet were
excluded. We anticipated a larger population of seniors who do
not use the Internet for health information. For example, in a
recent US study, younger adults were 3 times more likely to
seek health information on the Internet than people older than
age 65 [20]. However, only 18 seniors in our sample reported
that they did not use the Internet for health information, limiting
our analysis of the preferences of this population. Our survey
found much higher use of the Internet for health information
by seniors than the US survey from which the questions were
drawn [8], which found only 21% of seniors had ever used the
Internet for health information. However, only 31% of the
seniors participating in the US survey had gone online or used
email, implying that 68% of seniors in that study who used the
Internet also used it for health information. A similar percentage
of people aged 65-75 years used the Internet in the Netherlands
in 2005 (35%) [6], the year of the US study, implying that the
difference in this result between the original study and ours may
be primarily because of increasing Internet use in both countries
over time. More recent studies show higher rates of Internet use
in older adults; for example, 53% in a recent US survey [21]
http://www.jmir.org/2015/1/e10/
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and 45% of people aged 65-74 years in a 2007 Canadian survey
(52% of which used it for health information) [22]. Our study
is relatively small, with respondents from 1 senior organization,
primarily from 1 geographic region of the Netherlands, who
were fairly uniform in ethnic background. Thus, we were not
able to investigate factors such as ethnicity or rural compared
to urban residence, which may influence the use of the Internet
for health information [23]. It is likely that some of our
respondents knew one another and, although unlikely, it is
possible they even filled in the survey together, which may
further reduce heterogeneity and could create a social
desirability bias. However, our study sample was similar to the
general Dutch population aged ≥65 years [24] in terms of gender
(66% female in both the general population and in our study
sample) and age distribution (57% aged 65-75 years and 43%
aged >75 years in the general population vs 56.2%, 59/105 and
43.8%, 46/105, respectively, in our study sample), indicating
that our sample is at least broadly representative of seniors in
the Netherlands.
Our sample could be affected by a participation bias: seniors
who are willing to fill in an online survey may also be more
willing to search for health information online compared to
seniors who are capable of using the Internet but prefer not to
fill in an online survey. Neither health information seeking nor
use of the Internet as a health information resource were
associated with health status in our study. However, people in
poorer health may be less inclined to complete a survey and,
thus, may be underrepresented in this study. All our respondents
are connected to a senior organization, which may represent a
more proactive group of seniors than the general population.
Seniors who are more willing to participate in a survey may
also be more willing to participate in their own health care
decisions. We used the API to assess the respondents’ general
desire for health information and involvement in health
decisions. Our respondents had a median Decision Making scale
score of 58 and a median Information Needs scale score of 71.
The authors of the original API study reported a similar mean
Information Needs scale score (79.5) to that found in our study,
but a considerably lower Decision Making scale score (33.2)
[16]. The authors also reported that the scores in their study
tended to decrease with age, implying that we should expect
lower scores in our older study population. The fact that our
respondents seem to have a rather high desire for involvement
in decision making could explain why we did not see an
association between the API and information-seeking behavior.
Finally, neither the original surveys on which our questions are
based nor this survey have been validated, with the exception
of the API, and all questions needed to be translated to the Dutch
language. We cannot be sure that our respondents interpreted
the questions in the way we intended. However, we used
forward-and-back translation to retain comparability to the
original studies.

Comparison to Prior Work
The original US survey also reported a much higher use of
paper-based resources (books and magazines) [8], whereas in
our study we found that these resources were primarily used by
people who also use the Internet for health information. This
implies that offering both Internet-based and paper-based
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resources may reach the same audience twice rather than
different audiences and, therefore, may miss an important
segment of the population that uses neither. Use of health
professionals, pharmacists, leaflets, telephone help lines,
television, and radio were similar in groups with both high and
low Internet use. In retrospect, these resources are more verbal
(except leaflets) than the other resources, suggesting that
differences in health literacy or preferred modes of
communication may be in play. Apart from telephone help lines,
they also require less active information-seeking behavior on
the part of the patient, implying that ease of access could be a
factor. Trust of information sources could also be a factor,
although overall trust in both the Internet and in other sources
of health information was higher for those who report higher
use of the Internet (P<.001).We found that use and trust of
information sources were correlated, but it is not clear if sources
are not trusted because they are unfamiliar (not used) or if they
are not used because they are not trusted. In conjunction with
the finding that information seeking typically occurs after an
appointment, the timing of information seeking may also play
a role in the number and type of resources used. Because of
prior experience with other health information resources, seniors
may also be more inclined to use the Internet in conjunction
with rather than instead of these other resources. Further
research is needed to learn whether this finding persists in a
larger sample including non-Internet users, and whether the
aforementioned underlying factors can be correlated to the result
or if the result can be explained by a theoretical model (eg, the
Health Belief Model [25]). If this finding persists in a general
population, it has important implications for theory and
practitioners who may seek out better ways of helping seniors
attain health information.
In the survey conducted in the general population in Germany,
the rates of seeking information after an appointment (66.2%),
to prepare for an appointment (53.8%), and in deciding whether
to consult with a health professional (65%) were similar and in
all cases higher than in our survey [4]. Notably, our respondents
reported seeking information primarily after an appointment.
Presumably, this is because patients hear new information during
the appointment that, in turn, stimulates information-seeking
behavior. Furthermore, patients who sought information after
an appointment were more inclined to use the Internet for this
search (29/37, 78% vs 10/16, 62% when preparing for an
appointment and 8/18, 44% when deciding whether they should
go to the doctor). Thus, there may be a relationship between
the timing of information seeking and the choice of resource.
This is a useful finding for those who hope to provide tools to
help older patients prepare for a doctor’s visit because it implies
that most potential users are unlikely to find the tool on their
own before an appointment, but will need to be contacted in
some other way.
The source of information varied substantially by clinical
subject. The Internet was used most often when seeking
information about symptoms, prognosis, and treatment options,
but health professionals were asked for additional information
about prescription medications, side effects, practical care
information, and nutrition/exercise advice. The only subject for
which paper-based resources were commonly reported was
http://www.jmir.org/2015/1/e10/
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information about side effects, although the respondents may
have been referring to reading the paper inserts that come with
prescription medications. The 2005 US study reported that the
Internet was commonly used for information about medications
and nutrition and exercise [8], and a 2007 survey of US cancer
patients found that information on treatment options, prognosis,
and side effects were sought more on the Internet than
information on coping with the disease [13], but neither study
compared the Internet to other resources. The use of different
resources for different subjects could be because of the
availability of information from the Internet or other sources,
a need for personalized information, a sense that some types of
information on the Internet are more reliable than others, or
other factors. Additional study is needed to learn whether this
difference in use is attributable to preference or simple
practicality.
As we reported previously [26], respondents reported both
positive and negative emotional responses to the health
information they found. The effects were not different between
those who did and did not use the Internet for health information
after correction for increased seeking of health information in
general. Also, nearly all respondents expected their doctor to
provide all necessary health information. This is a positive
finding in that our respondents clearly trust their health care
professionals, but it also places tremendous and possibly
unrealistic expectations of the capacity to convey information
in a typical 10-minute appointment. This suggests that all health
information sought online and elsewhere is viewed as ancillary
information by our respondents. This finding casts some doubt
on whether patients would rely on a computer-based tool, such
as a self-management program, to be a necessary part of their
care.
Future study of seniors who use the Internet for (additional)
health information should further investigate why and how
seniors search for information on the Internet (eg, a preference
for search engines vs health portals or whether the device used
affects the search strategy [27]), whether they feel they have
found the information they need, and whether they are able to
understand and correctly judge the quality and reliability of
information they find. A recent study of seniors asked to
interpret a set of symptoms using online tools found that many
of the participants had difficulty navigating the online tools and
that this difficulty was correlated with reaching an incorrect
conclusion [28]. Further study is also needed of seniors who do
not use the Internet for health information. There are 2 groups
of interest here: those who do seek health information but from
other sources and those who do not actively seek health
information. The latter group likely consists of people with little
need for health information (healthy seniors or seniors in a stable
health state) and people who have a need for health information
but are not aware of it or prefer not to think about it. This latter
population likely includes disadvantaged groups who are at
higher risk for many health problems. Learning how to
efficiently apply resources to reach those who actively seek
information also frees more resources for reaching those who
do not.
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Conclusions
We surveyed 118 seniors who use the Internet to learn how they
use the Internet compared with other sources in searching for
health information. Respondents used the Internet for health
information as much as they asked health care professionals
and pharmacists. Seniors who use the Internet for health
information also report higher use of other sources of health
information, particularly paper-based resources. This may imply
that supplying both Internet and paper information is redundant
and other channels must be used to reach those who will not
find the information on the Internet. Most respondents who had
searched for health information in the last year did so after an
appointment, whereas only approximately half as many said
they searched for information to decide to go to the doctor or

Medlock et al
prepare to go to the doctor. This implies that additional effort
may be needed to encourage accessing information intended to
prepare patients for an appointment. The resources used varied
by health topic, implying that different channels may be
preferred for different kinds of information. Although the
findings of this survey should be considered preliminary, seniors
who seek health information seem likely to use the Internet and
seniors who do not use the Internet for health information also
tend to make less use of health information resources apart from
health care professionals. Future research should investigate
how seniors seek and understand information on the Internet,
whether seniors who seek information from all sources tend to
be Internet users, and how to reach seniors who prefer not to
use the Internet for health information.

Acknowledgments
This study was funded by the Netherlands Organization for Health Research and Development (ZonMw), through the ICOVE
(#311020302) and PROFIT (#300020010) projects.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Survey instrument, with references given for the source of each item in the survey.
[PDF File (Adobe PDF File), 73KB-Multimedia Appendix 1]

Multimedia Appendix 2
Statistical results for association between age and gender and the timing and subject of information seeking. Estimates and
confidence intervals for each analysis are reported.
[PDF File (Adobe PDF File), 39KB-Multimedia Appendix 2]

References
1.
2.
3.
4.
5.

6.

7.
8.

9.

World Health Organization. 1998. WHO Health Promotion Glossary URL: http://www.who.int/healthpromotion/about/
HPR%20Glossary%201998.pdf?ua=1 [accessed 2014-07-09] [WebCite Cache ID 6QwNI9EsL]
Williamson L. Patient and citizen participation in health: the need for improved ethical support. Am J Bioeth 2014
May;14(6):4-16 [FREE Full text] [doi: 10.1080/15265161.2014.900139] [Medline: 24809598]
Biesecker BB, Schwartz MD, Marteau TM. Enhancing informed choice to undergo health screening: a systematic review.
Am J Health Behav 2013 May;37(3):351-359 [FREE Full text] [doi: 10.5993/AJHB.37.3.8] [Medline: 23985182]
Dumitru RC, Bürkle T, Potapov S, Lausen B, Wiese B, Prokosch HU. Use and perception of internet for health related
purposes in Germany: results of a national survey. Int J Public Health 2007;52(5):275-285. [Medline: 18030943]
Van de Belt TH, Engelen LJ, Berben SA, Teerenstra S, Samsom M, Schoonhoven L. Internet and social media for
health-related information and communication in health care: preferences of the Dutch general population. J Med Internet
Res 2013 Oct;15(10):e220 [FREE Full text] [doi: 10.2196/jmir.2607] [Medline: 24088272]
Akkermans M. Central Department of Statistics. Ouderen maken inhaalslag op het internet [Elderly making inroads on the
internet] URL: http://www.cbs.nl/nl-NL/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/archief/2011/2011-3537-wm.
htm [accessed 2014-07-09] [WebCite Cache ID 6QwNcNGCA]
Department of Economic and Social Affairs Population Division. World Population Ageing: 1950-2050 URL: http://www.
un.org/esa/population/publications/worldageing19502050/ [accessed 2014-07-09] [WebCite Cache ID 6QwNnueKW]
Rideout VJ, Neuman T, Kitchman M, Brodie M. E-health and the elderly: How seniors use the internet for health in-formation:
Key findings from a national survey of older Americans. Menlo Park, CA: Kaiser Family Foundation; 2005 Jan. URL:
http://kaiserfamilyfoundation.files.wordpress.com/2013/01/
e-health-and-the-elderly-how-seniors-use-the-internet-for-health-information-key-findings-from-a-national-survey-of-older-americans-survey-report.
pdf [accessed 2014-08-01] [WebCite Cache ID 6RVB5b9mK]
Taha J, Sharit J, Czaja S. Use of and satisfaction with sources of health information among older Internet users and nonusers.
Gerontologist 2009 Oct;49(5):663-673. [doi: 10.1093/geront/gnp058] [Medline: 19741112]

http://www.jmir.org/2015/1/e10/

XSL• FO
RenderX

J Med Internet Res 2015 | vol. 17 | iss. 1 | e10 | p. 9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
10.

11.
12.
13.

14.
15.

16.
17.

18.
19.
20.

21.
22.
23.

24.

25.
26.
27.

28.

Medlock et al

Rokade A, Kapoor PK, Rao S, Rokade V, Reddy KT, Kumar BN. Has the internet overtaken other traditional sources of
health information? Questionnaire survey of patients attending ENT outpatient clinics. Clin Otolaryngol Allied Sci 2002
Dec;27(6):526-528. [Medline: 12472525]
Ybarra ML, Suman M. Help seeking behavior and the Internet: a national survey. Int J Med Inform 2006 Jan;75(1):29-41.
[doi: 10.1016/j.ijmedinf.2005.07.029] [Medline: 16129659]
Zhang Y, Jones B, Spalding M, Young R, Ragain M. Use of the internet for health information among primary care patients
in rural West Texas. South Med J 2009 Jun;102(6):595-601. [doi: 10.1097/SMJ.0b013e3181a52117] [Medline: 19434029]
Castleton K, Fong T, Wang-Gillam A, Waqar MA, Jeffe DB, Kehlenbrink L, et al. A survey of Internet utilization among
patients with cancer. Support Care Cancer 2011 Aug;19(8):1183-1190. [doi: 10.1007/s00520-010-0935-5] [Medline:
20556435]
Kernisan LP, Sudore RL, Knight SJ. Information-seeking at a caregiving website: a qualitative analysis. J Med Internet
Res 2010 Jul;12(3):e31 [FREE Full text] [doi: 10.2196/jmir.1548] [Medline: 20675292]
Andreassen HK, Bujnowska-Fedak MM, Chronaki CE, Dumitru RC, Pudule I, Santana S, et al. European citizens' use of
E-health services: a study of seven countries. BMC Public Health 2007;7:53 [FREE Full text] [doi: 10.1186/1471-2458-7-53]
[Medline: 17425798]
Ende J, Kazis L, Ash A, Moskowitz MA. Measuring patients' desire for autonomy: decision making and information-seeking
preferences among medical patients. J Gen Intern Med 1989;4(1):23-30. [Medline: 2644407]
Simon D, Kriston L, Loh A, Spies C, Scheibler F, Wills C, et al. Confirmatory factor analysis and recommendations for
improvement of the Autonomy-Preference-Index (API). Health Expect 2010 Sep;13(3):234-243. [doi:
10.1111/j.1369-7625.2009.00584.x] [Medline: 20579122]
R Core Team, R Foundation for Statistical Computing. 2014. R: A Language and Environment for Statistical Computing
URL: http://www.r-project.org/ [accessed 2014-07-09] [WebCite Cache ID 6QwNymj0e]
The Netherlands Institute for Social Research. Wat is een statusscore? [What is a socio-economic status score?] URL: http:/
/www.scp.nl/FAQ/Onderzoek/Wat_is_een_statusscore [accessed 2014-07-09] [WebCite Cache ID 6QwO2YxX7]
Kontos E, Blake KD, Chou WY, Prestin A. Predictors of eHealth usage: insights on the digital divide from the Health
Information National Trends Survey 2012. J Med Internet Res 2014 Jul;16(7):e172 [FREE Full text] [doi: 10.2196/jmir.3117]
[Medline: 25048379]
Zickuhr K, Madden M. Pew Research Internet Project. 2012 Jun 06. Older adults and internet use URL: http://www.
pewinternet.org/2012/06/06/older-adults-and-internet-use/ [accessed 2014-10-02] [WebCite Cache ID 6T1U6hpHd]
Veenhof B, Timusk P. Statistics Canada. 2014. Online activities of Canadian boomers and seniors URL: http://www.
statcan.gc.ca/pub/11-008-x/2009002/article/10910-eng.htm [accessed 2014-10-02] [WebCite Cache ID 6T1ULOPgO]
Lee YJ, Boden-Albala B, Larson E, Wilcox A, Bakken S. Online health information seeking behaviors of Hispanics in
New York City: a community-based cross-sectional study. J Med Internet Res 2014 Jul;16(7):e176 [FREE Full text] [doi:
10.2196/jmir.3499] [Medline: 25092120]
Population; sex, age and nationality, 1 January. 2011. Central Department of Statistics Netherlands URL: http://statline.
cbs.nl/Statweb/publication/
?DM=SLEN&PA=03743eng&D1=1-2&D2=109-116,l&D3=0-7,60,l&D4=15&LA=EN&HDR=T,G3&STB=G2,G1&VW=T
[accessed 2014-10-21] [WebCite Cache ID 6TCBJ2zsp]
Kim J, Park HA. Development of a health information technology acceptance model using consumers' health behavior
intention. J Med Internet Res 2012 Oct;14(5):e133 [FREE Full text] [doi: 10.2196/jmir.2143] [Medline: 23026508]
Medlock S, Eslami S, Askari M, Sent D, de Rooij SE, Abu-Hanna A. The consequences of seniors seeking health information
using the internet and other sources. Stud Health Technol Inform 2013;192:457-460. [Medline: 23920596]
Jadhav A, Andrews D, Fiksdal A, Kumbamu A, McCormick JB, Misitano A, et al. Comparative analysis of online health
queries originating from personal computers and smart devices on a consumer health information portal. J Med Internet
Res 2014 Jul;16(7):e160 [FREE Full text] [doi: 10.2196/jmir.3186] [Medline: 25000537]
Luger TM, Houston TK, Suls J. Older adult experience of online diagnosis: results from a scenario-based think-aloud
protocol. J Med Internet Res 2014 Jan;16(1):e16 [FREE Full text] [doi: 10.2196/jmir.2924] [Medline: 24434479]

Abbreviations
API: Autonomy Preference Index
FDR: false discovery rate
SES: socioeconomic status

http://www.jmir.org/2015/1/e10/

XSL• FO
RenderX

J Med Internet Res 2015 | vol. 17 | iss. 1 | e10 | p. 10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Medlock et al

Edited by G Eysenbach; submitted 04.08.14; peer-reviewed by M Silver, T Weberschock, M Lenz, S Lim Choi Keung; comments to
author 16.09.14; revised version received 21.10.14; accepted 02.11.14; published 08.01.15
Please cite as:
Medlock S, Eslami S, Askari M, Arts DL, Sent D, de Rooij SE, Abu-Hanna A
Health Information–Seeking Behavior of Seniors Who Use the Internet: A Survey
J Med Internet Res 2015;17(1):e10
URL: http://www.jmir.org/2015/1/e10/
doi: 10.2196/jmir.3749
PMID: 25574815

©Stephanie Medlock, Saeid Eslami, Marjan Askari, Derk L Arts, Danielle Sent, Sophia E de Rooij, Ameen Abu-Hanna. Originally
published in the Journal of Medical Internet Research (http://www.jmir.org), 08.01.2015. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.jmir.org/, as well as this copyright and license information must be included.

http://www.jmir.org/2015/1/e10/

XSL• FO
RenderX

J Med Internet Res 2015 | vol. 17 | iss. 1 | e10 | p. 11
(page number not for citation purposes)

