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Abstract

Background: Information-seeking behaviour is necessary to improve knowledge on diabetes therapy and complications.
Combined with other self-management skills and autonomous handling of the disease, it is essential for achieving
treatment targets. However, a systematic review addressing this topic is lacking. The aims of this systematic review were
to identify and analyse existing knowledge of information-seeking behaviour: (1) types information-seeking behaviour, (2)
information sources, (3) the content of searched information, and (4) associated variables that may affect information-
seeking behaviour.

Methods: The systematic review follows the Preferred Reporting Iltems for Systematic Reviews and Meta-Analyses
(PRISMA) requirements. MEDLINE, CINAHL, EMBASE, ScienceDirect, Psyclnfo, Cochrane Library, Web of Science, CCMed,
ERIC, Journals@OVID, Deutsches Arzteblatt and Karlsruher virtueller Katalog (KvK) databases were searched. Publications
dealing with information-seeking behaviour of people with diabetes mellitus published up to June 2015 were included. A
forward citation tracking was performed in September 2016 and June 2017. Additionally, an update of the two main
databases (MEDLINE, CINAHL) was conducted, considering studies published up to July 2017. Studies published in
languages other than English or German were excluded, as well as letters, short reports, editorials, comments and
discussion papers. A study selection and the critical appraisal of the selected studies were performed independently by
two reviewers. A third reviewer was consulted if any disagreement was found. Data extraction and content analysis were
performed using selected dimensions of Wilson's ‘model of information behaviour'.

Results: Twenty-six studies were included. Five ‘types of information-seeking behaviour” were identified, e.g.
passive and active search. The ‘Internet’ and ‘healthcare professionals” were the most frequently reported sources.
‘Diet’, ‘complications’, ‘exercise’ and ‘medications and pharmacological interactions’ were the most frequently
identified content of information. Seven main categories including associated variables were identified, e.g.
‘socioeconomic’, ‘duration of DM’, and 'lifestyle’.

Conclusion: The systematic review provides a valuable overview of available knowledge on the information-
seeking behaviour of people with diabetes mellitus, although there are only a few studies. There was a high
heterogeneity regarding the research question, design, methods and participants. Although the Internet is often
used to seek information, health professionals still play an important role in supporting their patients’
information-seeking behaviour. Specific needs of people with diabetes must be taken into consideration.

Systematic review registration: PROSPERO CRD42016037312
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Background
In 2013, it was estimated that 382 million adults (18—
79 years) worldwide had diabetes mellitus (DM), and
this number is expected to rise to 592 million in 2035
[1]. DM is associated with high healthcare costs and co-
morbidities that can result in individual restrictions and
in a reduced quality of life [2—4]. In this regard, the
International Diabetes Federation estimated the costs of
DM treatment in Europe at US$290 billion in 2015 [4].
Self-management is essential in achieving treatment
targets, as is indicated by the outcomes of clinical stud-
ies regarding the percentage of glycated haemoglobin
(HbA;.%) or blood pressure control [5]. An important
aspect of self-management is patients’ knowledge, includ-
ing their ability to seek information [6]. Information-
seeking behaviour is one component of information behav-
iour along with handling sources and channels and using
information. Wilson’s ‘model of information behaviour’ de-
scribes information seeking and use as direct consequences
of information need [7], and characterises ‘types of infor-
mation seeking’ and its related ‘intervening variables’ and
considers ‘activating mechanism’ based on several psycho-
logical and social theories [8]. Within this context, this re-
view focuses on information-seeking behaviour that is
defined as ‘the purposive seeking for information as a con-
sequence of a need to satisfy some goal’ [7]. According to
Wilson’s model, there are four different types of
information-seeking behaviour: passive attention, passive
or active searching and ongoing search [8]. Passive atten-
tion is obtaining information without intending to look for
it (e.g. watching television). Passive searching is finding
relevant information while searching for other topics of in-
formation. This usually leads to active searching, ‘the prin-
cipal mode’ in the process of information seeking, where
‘an individual actively seeks out information’ [8]. The last
mode is ‘ongoing search, which is performed during active
search to update or to expand present information [8]. The
intervening variables that are associated with information-
seeking behaviour are ‘psychological, ‘demographic; ‘role-re-
lated or interpersonal; ‘environmental’ variables and ‘source
characteristics’ (e.g. currency, appropriateness) [8].
Research into information-seeking behaviour among
people with DM appears to be limited so far, despite the
fact that studies have demonstrated that information-
seeking behaviour is crucial in enabling people to cope
with the consequences of their disease [5]. Although there
are some publications concerning information-seeking be-
haviour among individuals with DM [5, 9, 10], to the best
of our knowledge, no systematic review has yet analysed
knowledge on information-seeking behaviour. An over-
view of the information-seeking behaviour of people with
DM is needed to develop recommendations for practice
and research in order to guarantee the necessary support
for handling information on diabetes.
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The aims of this systematic review were to identify
and analyse existing knowledge of information-seeking
behaviour: (1) types of information-seeking behaviour,
(2) information sources, (3) the content of searched in-
formation, and (4) associated variables, which may affect
the information-seeking behaviour of people with all
types of DM.

Methods

A systematic review was performed in line with the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) quality requirements [11] and
is registered at the International Prospective Register of
Systematic Reviews (PROSPERO) (CRD42016037312). A
systematic review protocol was developed that guided
the review process (Additional file 1).

Search strategy

The systematic literature search was performed in MED-
LINE, CINAHL, EMBASE, ScienceDirect, PsycINFO,
Cochrane Library, Web of Science, CCMed, ERIC, Jour-
nals@OVID, DARE, ISI and EED. German sources were
also searched: Deutsches Arzteblatt and Karlsruher vir-
tueller Katalog (KvK). Studies published up to June 2015
were considered. Additionally, an update of the two core
databases (MEDLINE, CINAHL) was conducted, includ-
ing studies published up to July 2017. The search strat-
egy was developed using database-specific controlled
vocabularies and free-text terms (Additional file 2). The
search terms included for DM were, among others, ‘dia-
betes mellitus; ‘diabetes mellitus, Type 1/Type 2, ‘dia-
betic; ‘niddm,; ‘iddm; ‘t2dm’ and ‘t1dm’. The search terms
included for information-seeking behaviour were, among
others, ‘information-seeking behaviour, ‘information be-
haviour’ and ‘isb’. Duplicates of all databases were re-
moved. A forward citation tracking was performed in
September 2016 and June 2017 to identify further rele-
vant studies in Google Scholar by searching citations of
already identified core publications [5, 12, 13]. Google
Scholar locates articles by using a matching algorithm
and searching keywords in title, abstract or full text [14].

Inclusion and exclusion criteria
The review included quantitative studies as well as quali-
tative and mixed-methods studies, also sourced from
grey literature such as dissertations. Publications consid-
ering people with DM and diabetes-related information-
seeking behaviour were included that used the following
terms in different combinations and their synonyms, e.g.
information-seeking behaviour and/or information seek-
ing, information search and/or seek for information.
Studies published in languages other than English or
German were excluded, as well as letters, short reports,
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editorials, comments and discussion papers. However,
they were used to find further studies.

There were no exclusion criteria concerning the
type of diabetes or the assessment tools used to
collect data about information-seeking behaviour.
None of the studies were excluded because of their
low quality.

Study selection process

A pre-test for the title and abstract screening was
performed, which included 100 articles selected by
three reviewers. Potentially eligible publications were
selected by their title and abstract and categorised
into ‘included, ‘unclear’ and ‘excluded’. Literature
identified by title and abstract and labelled as ‘included’
or ‘unclear’ was screened as full texts and analysed
for final inclusion. Two raters reviewed independently
each step and a third reviewer resolved unclear
coding.

Data extraction and synthesis

Data extraction

Data extraction was performed according primarily to
Wilson’s ‘model of information behaviour’ as described
above (Table 1).

However, two adjustments were made: (1) since infor-
mation sources are implicitly described in the definitions
of information-seeking behaviour [7], it was defined as
an additional main category (instead of an associated
variable). The preferred sources for gaining information,
such as the Internet, television and health professionals,
were subdivided. (2) A further main category was also
introduced, namely content of information, since it is
one of the main questions of the review.
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Data synthesis

Data synthesis (narrative synthesis) was performed in ac-
cordance with the Cochrane methods for data analysis
and syntheses [15], which is in line with the “Best-fit”
framework synthesis as described by Carroll et al. [16],
except the adjustment of the model, which was not the
aim of our review.

Qualitative and quantitative data, including data from
mixed-methods studies, were described, analysed separately
and grouped. The characteristics of the studies and import-
ant differences between them were described systematically.
The results were then tabulated. Relevant topics were
highlighted and data transformed into a descriptive format.
The results from the content analysis were described by
summarising similar findings regarding information-
seeking behaviour and associated variables from qualitative,
quantitative and mixed-methods studies. Deductive and in-
ductive content analyses were performed [17, 18]. Deduct-
ive categories were derived from Wilson’s model (Table 1),
including the adjustments, and inductive categories or sub-
categories from the included publications. Several steps
were performed for the inductive approach [17, 18]. The
first step was to identify relevant data segments from the
included studies. The second step was to develop data
matrices including raw data, first codes and memos. The
third step was to arrange similar memos together and to
find categories into which the corresponding segments fit-
ted. This step was repeated and re-evaluated several times.
A combined coding protocol and data extraction sheet was
developed for the deductive and inductive categories.

Critical appraisal and risk of bias
Qualitative and quantitative studies were analysed using
the quality criteria of the National Institute for Health

Table 1 Main categories of information-seeking behaviour according to Wilson's model

Deductive categories of information-seeking behaviour (Wilson's model)

Main categories Subcategories

Types of information-seeking ~ Passive attention

behaviour

Passive searching

Definition [8]

‘Such as listening to the radio or watching television programmes, where
information acquisition may take place without intentional seeking’

‘Signifies those occasions when one type of search (or other behaviour) results

in the acquisition of information that happens to be relevant to the individual’

Active searching

Ongoing searching

Active searching is ‘where an individual actively seeks out information’

‘Where active searching has already established the basic framework of knowledge,

ideas, beliefs or values, but where occasional continuing search is carried out to
update or expand one’s framework’

Intervening variables Psychological

Psychological intervening variables include, e.g. cognitive dissonance, cognitive

and emotional characteristics

Demographic

Role-related or interpersonal

Demographic intervening variables cover, e.g. age and sex

Role-related or interpersonal intervening variables cover, e.g. social systems,

requirements and level of responsibility

Environmental

Source characteristics

Environmental intervening variables cover, e.g. time, geography and national cultures

Source characteristics cover, e.g. access, credibility and the channel of communication




Kuske et al. Systematic Reviews (2017) 6:212

and Care Excellence (NICE) [19], using a coherent set of
critical appraisals. These NICE appraisal checklists were
developed to assess the risk of bias in diverse types of
studies [19]. The degree of bias risk can be determined
at the end of the appraisal process.

Quality criteria include factors such as whether the
study population is well described and whether it is repre-
sentative, how explanatory variables were selected, how
the confounding factors were identified and controlled,
whether the outcome measures were reliable or complete,
whether the power was calculated and multiple explana-
tory variables were considered, whether the precision of
the association was provided, and whether the studies
were internally or externally valid for quantitative studies
[19]. For qualitative studies, quality criteria regarding the
methods were, for example, whether the qualitative ap-
proach was appropriate, the study aim was clear, the re-
search design and methodology were defensible, how well
data collection was performed, whether the researchers’
role and the context were clearly described, whether the
methods were reliable, and whether the data analysis was
sufficiently rigorous as well as reliable. Additional criteria
for apprising the results and conclusions were, for ex-
ample, whether the data was rich, relevant, the findings
convincing and the conclusions adequate [19]. According
to NICE grading, the study’s quality was described as fol-
lows: ‘(++) all or most of the checklist criteria have been
fulfilled, where they have not been fulfilled the conclusions
are very unlikely to alter; (+) some of the checklist criteria
have been fulfilled, where they have not been fulfilled, or
not adequately described, the conclusions are unlikely to
alter; (-) few or no checklist criteria have been fulfilled and
the conclusions are likely or very likely to alter’ [19].

Criteria from the “Mixed Methods Appraisal Tool
(MMAT)” for mixed-methods studies include whether
the mixed-methods design was appropriate, the inte-
gration was relevant to address the research question
(objective) and whether the consideration given to the
limitations associated with this integration, e.g. the
divergence of qualitative and quantitative data (or
results) in a triangulation design, was appropriate [20,
21]. The study quality was described by fulfilled or
not fulfilled criteria [20, 21]. Two raters performed
independently the critical appraisal and then resolved
differences, if necessary.

Results

A total of 2285 hits were identified. Finally, 28 publications
(covering 26 studies) were included, of which 17 studies
(covering 18 publications) were found by searching for
studies published up to June 2015 [5, 9, 10, 12, 13, 22-34]
and two publications [35, 36] by forward citation tracking
of which one study was new [36] and one was already iden-
tified in the first search process. Additionally, eight further
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studies (covering eight publications) were identified by up-
dating the search in July 2017 [37-44] (see Fig. 1). The
26 selected studies comprise the following: one by for-
ward citation tracking, 10 applied qualitative methods
[9, 27-32, 37, 39, 40], 12 applied quantitative methods
[5, 10, 22-26, 36, 38, 41, 42, 44] and four mixed-
methods [12, 33, 34, 43].

The studies investigated information-seeking behaviour,
applied for example semi-standardised questionnaires [32,
34, 37, 43], interviews with open-ended questions [12, 28,
30, 31, 33, 39, 43] and focus groups [9, 27, 29, 31, 40].

The sample sizes of the participants with DM of the
studies ranged from n = 12 [40] to n = 3652 [41]. Most
of the studies (n = 25) provided information about gen-
der, age and the region participants were recruited from.
Three studies [34, 39, 42] included only female partici-
pants because they focussed on DM and pregnancy.
Most of the studies included adults, and only one focused
on younger people with DM [23]. Participants were
mostly recruited from Europe (n = 10) [5, 22-24, 29, 31,
34, 37, 38, 43] or North America (n = 6) [9, 12, 25, 27, 30,
33], while five studies took place in Asia [26, 28, 36, 40,
441], three in Australia [39, 41, 42] and one in Canada [10].
The region of one study is unknown [32]. An overview of
the included studies is presented in Table 2.

Types of DM were specified in 23 studies: 11 studies
included participants with type 2 diabetes mellitus
(T2DM) [10, 12, 25, 28—31, 36, 40, 41, 43], four included
participants with type 1 diabetes mellitus (T1DM) [23,
26, 34, 38], five included participants with TIDM and
T2DM [5, 9, 24, 32, 33], two with gestational diabetes
(GDM) [39, 42] and one study included participants with
prediabetes [22]. One study included people with T2DM
as well as people with prediabetes and GDM [44].

Five studies provided specifications about the minimum
duration of the diagnosis of DM [23, 26, 28, 33, 38], and six
studies provided information on HbA;.% [5, 12, 26, 38, 41,
43] and five on body mass index (BMI) [22, 26, 27, 39, 41].

Only four studies provided a clear definition of ‘infor-
mation-seeking behaviour’. It is seen in the context of
health information behaviour, consisting of ‘health-re-
lated information needs, information seeking, and infor-
mation use’ [12]. Longo et al. describes it as consisting
of ‘active information seeking, with the aim of acquiring
specific information for an intended purpose with a ‘pas-
sive receipt of information’ where information is gained
‘unintentionally’ [9]. Moonaghi et al. provides an ex-
tended explanation by describing it as being ‘influenced
by peoples’ perceptions about a disease within the context
of traditional and cultural beliefs and attitudes’. Further-
more, information seeking is outlined ‘as a key coping strat-
egy in health-promotion activities and in the psychosocial
adjustment to illness’ [28]. Zare-Farashbandi et al. defined
that ‘Health information-seeking behaviours of a person
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Fig. 1 PRISMA flow diagram
A

include search, discovery, and use of information related to
diseases, health-threatening factors, and health care’ [44].

The critical appraisal performed showed that only
three of the 28 publications (covering 26 studies) identi-
fied fulfilled all or most of the checklist criteria of NICE
or MMAT. In accordance with the NICE grading system,
the other publications fulfilled some (n = 14) or a few
(n = 5) of the quality criteria and displayed a higher level
of bias [19] (Table 2).

Information-seeking behaviour: type, sources and content
In total, five types of information-seeking behaviours were
identified (Table 3), namely ‘passive attention’ (n = 4) [9,
28, 30, 44], ‘passive search’ (n = 2) [29, 30], ‘active search’
(n=7)[9, 12, 28-31, 35, 44] and ‘ongoing search’ (1 = 4)
[9, 12, 28, 29] as defined in Wilson’s model and an add-
itional ‘combined search types’ (n = 6) category [9, 12, 28,
29, 31, 32]. For example, one study reported that the
information-seeking process began with a more general
approach and became more specific [12].

Nine inductively developed subcategories of informa-
tion sources were addressed in the studies. The most

frequently reported sources of information were the
Internet (n = 22) [5, 9, 10, 12, 23-27, 29, 31-34, 36—43]
and healthcare professionals (n = 17) [5, 9, 10, 12, 24,
26, 27, 29-33, 36, 37, 39, 40, 42, 43]. Slightly fewer stud-
ies mentioned ‘relatives and friends’ (z = 10) [9, 10, 12,
26, 29, 31, 33, 36, 40, 43], ‘brochures and magazines’
(n =719, 12, 26, 29, 31, 36, 40], ‘books’ (n = 6) [9, 12,
29, 31, 33, 40] and ‘broadcast media’ (n = 6) [5, 12, 26,
29, 36, 43] as a source of information. Social networks
were identified as information sources in six studies [25,
30, 36-38, 40], diabetes groups in three [12, 31, 42] and
other patients [12, 26] in two studies. One study ad-
dressed several information sources [44]. However, these
were described as “traditional” or “novel” sources, for ex-
ample, without further specification of the terms [44].

Regarding the content of information, people with DM
searched for ‘diet’ (n = 8) [5, 12, 22, 23, 32, 34, 36, 43],
‘complications’ (n = 8) [5, 12, 23, 24, 32, 34, 36, 43], ‘exer-
cise’ (n = 8) [5, 12, 22, 23, 32, 34, 37, 43] and ‘medication
and pharmacological interactions’ (n = 6) [12, 23, 32, 34,
36, 43]. Fewer studies investigated the information needs
of pregnant women with DM (n = 3) [23, 34, 39].
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Associated variables

Associated variables regarding the information-seeking
behaviour of people with DM are presented in Table 4 in
their respective categories.

Seven main categories associated with information-
seeking behaviour were identified in the selected studies.
Four categories were in line with Wilson’s model,
namely ‘demographic’ (n = 10) [5, 10, 24, 27, 28, 33, 36,
38, 41, 42], ‘personal and role-related/interpersonal’
(n = 3) [27, 34, 44], ‘environmental’ (n = 1) [28], and
‘source characteristics’ (n = 4) [29, 30, 33, 35]. Variables
of the category ‘psychological’ as defined in Wilson’s
model were not addressed in the selected studies. Three
further categories were ‘socioeconomic’ (n = 11) [5, 12,
24, 28, 29, 31-34, 36, 41], ‘duration of diabetes’ (n = 9)
(5,9, 12, 29-31, 36, 41, 44] and ‘lifestyle’ (n = 2) [22, 41].

Variables of the category ‘demographic’ associated with
preferred information sources were identified in 10 stud-
ies [5, 10, 24, 27, 28, 33, 36, 38, 41, 42]. One study
showed an association between female gender and older
age, and reduced information-seeking behaviour [5]. Fur-
thermore, studies showed that younger participants used
the Internet more often to find health information [5,
24, 36, 38, 41] than the older population [27]. Only a
few of the older participants used the Internet to seek
health information [27]. Kalantzi et al. identified that
younger participants preferred information about exer-
cise, hypoglycaemia and dietary issues [5].

Variables of the category ‘personal, role-related and
interpersonal’ were identified in three studies [27, 34,
44]. Childbearing women with T1DM preferred informa-
tion about pregnancy and DM [34]. There appears to be
a correlation between family and searching the Internet
for health information [27]. Having a family history of
DM is associated with a higher average of information-
seeking behaviour scores, e.g. of interpersonal relation-
ships [44].

Variables of the category ‘environmental’ were ad-
dressed in one study [28]. It was pointed out that cul-
tural aspects such as a preference for herbal medicine or
religious and spiritual beliefs could lead to an avoidance
of healthcare professionals [28].

‘Source characteristics’ were also addressed [5, 29, 30,
33, 35]. The quality of information and its sources appears
to be an associated variable. For example, Meyfroidt et al.
point out that participants trusted information obtained
from healthcare professionals most, due to their experi-
ence [29]. However, less trust is placed in advertisements,
for example [29]. Milewski and Chen demonstrate that in-
formation that often addressed patients with recently diag-
nosed DM, especially in flyers and brochures, did not
meet individual information needs [30]. Furthermore, this
study showed that lower-quality information could lead to
less-active seeking [30]. Another study showed that
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unorganised information appears to act as a barrier for
younger people with diabetes [5].

Variables of the category ‘socioeconomic’ containing
the variables education and income were identified in 11
studies [5, 12, 24, 28, 29, 31-34, 36, 41]. A higher level
of education is associated with active information seeking
and with more complex styles of information-seeking be-
haviour [28, 31]. Additionally, eight studies show that there
is a correlation between educational background and pref-
erence for specific information sources [5, 24, 29, 33, 34,
36, 41]. A higher level of education seems to be associated
with Internet use [24, 29, 34, 36, 41], while participants
with a lower educational background appear to prefer
verbal communication [24]. A higher income seems to be
associated with the use of more complex styles of
information-seeking behaviour, while participants with a
lower income displayed more simple styles of information-
seeking behaviour [31]. Similarly, two studies showed an
association between socioeconomic variables and a prefer-
ence for specific information sources [5, 41]. Kalantzi et al.
show that a higher income is associated with a preference
for the Internet as an information source, while a lower in-
come is associated with a preference for personal contact
(e.g. physicians) as the main source of information [5]. One
study identified that a specific content of information is
associated with a higher income and education level
[5]. Participants with a higher level of education
expressed greater interest in information about compli-
cations, hypoglycaemia and exercise. Similarly, partici-
pants with a higher income preferred information
about complications and exercise [5].

Variables of the category ‘duration of DM’ were
found in nine studies [5, 9, 12, 29-31, 36, 41, 44]. Five
of them showed a correlation between the type of
information-seeking behaviour and the duration of DM
[5, 12, 29-31]. Two studies showed that participants
start with active information seeking at the beginning
of their disease, while a longer duration led to less-
active seeking [5, 30]. Milewski and Chen assume that
some participants seem to misjudge their disease as be-
ing stable and stop adapting once they have basic
knowledge [30]. A correlation between duration of DM
and preferred information sources was found in five
studies [5, 9, 29, 36, 41], e.g. that the Internet was used
as a fast alternative at an earlier stage, while health
professionals were consulted in all phases of the dis-
ease [9, 29]. One study pointed out that participants in
the first year of diagnosis preferred to search for base-
line information, but after having DM for three or
more years, they started to display more complex
information-seeking behaviour [31].

Regarding the category ‘lifestyle; Enwald et al. show
that there is an association between the variables BMI
and fitness classification, and the content of information
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Table 4 Associated variables of information-seeking behaviour

Category of associated variable  Category of information-
seeking behaviour

Specific associated variables Study

Quantitative studies

Demographic

Role-related/interpersonal

Source characteristics

Socioeconomic

Duration of DM

Types of information-
seeking behaviour

Information sources

Content of information

Types of information-
seeking behaviour

Information sources

Information sources

Types of information-
seeking behaviour

Information sources

Content of information

Types of information-
seeking behaviour

Information sources

Older and female participants show reduced information seeking

Younger participants often use Internet to find health information
Male participants prefer ophthalmologists

Male and younger participants prefer broadcast media as a source
Female uses Internet more often for health information

Older participants prefer Internet as a source

Participants born outside Australia prefer Internet as a source

Immigrants (Canadian) prefer family and friends as a source of
information

Immigrants (Canadian) use physicians less than Canadian-born
A younger age is related to searching for information about exercise
A younger age is related to searching for complications

A younger age is related to searching for information about
hypoglycaemia

A younger age is related to searching for dietary issues

People with DM with a family history of DM have significantly higher
average information-seeking behaviour scores of active information
receipt and interpersonal relationships

Receiving information from people and from novel media, and the
effect of information according to the patient, was significantly higher
for people with diabetes during pregnancy compared with
prediabetes and diabetes.

Unorganised information appears to act as a barrier for younger
people with diabetes

Lower education level is related to reduced seeking behaviour
Participants with a lower income show reduced information seeking

Higher education level is related to a preference for a combination
of verbal and written information

Higher education level is related to Internet use

Particularly, patients with lower education level prefer physicians as
their main source of information

Lower education level is related to a preference for verbal
communication

A higher income is related to Internet use

A lower income is related to a preference for physicians as the main
source of information

Higher education level is related to information needs about
complications

Higher education level is related to information needs about
hypoglycaemia

Higher education level is related to information needs about exercise
A higher income is related to information needs about complications
A higher income is related to information needs about exercise

Longer duration of DM is related to reduced seeking

Longer duration of DM is related to preference for ophthalmologists

Shorter duration of DM is related to Internet use

[5]

[5, 24, 36, 38, 41]
[5]

[5, 44]

[5]
[5, 36, 41]
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Table 4 Associated variables of information-seeking behaviour (Continued)
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Category of associated variable Category of information-  Specific associated variables Study
seeking behaviour
Content of information  Shorter duration of DM is related to information needs about [5]
exercise
Shorter duration of DM is related to information needs about [5]
hypoglycaemia
Longer duration of DM is related to information needs about foot [5]
complications
Lifestyle Information sources Human information behaviour is related to BMI and fitness level: [22]
lower self-reported fitness level and higher BMI are related to higher
desire for tailored information
Higher BMI is related to Internet use [41]
Content of information  Higher BMI is related to information seeking about nutrition [22]
Quialitative studies
Demographic Information sources Different demographic factors, e.g. gender [28]
In an older population, the minority use the Internet for health [27]
information seeking
Role-related/interpersonal Information sources Family as a motivator for using the Internet for health information [27]
seeking
Environmental Information sources Cultural aspects like a preference for herbal medicine or religious [28]
and spiritual beliefs could lead to an avoidance of healthcare
professionals
Source characteristics Types of information- Lower quality could maybe lead to less active seeking [30]
seeking behaviour
Socioeconomic Types of information- Higher education level is related to active seeking and a complex [28, 31]
seeking behaviour style of information-seeking behaviour
A higher income is related to a use of a more complex style of [31]
information-seeking behaviour
A lower income is related to a use of simple styles of information- [31]
seeking behaviour
Information sources Higher education level is related to Internet use [29]
Duration of DM Types of information- Shorter duration of DM is related to passive seeking [29]
seeking behaviour ) ) ) . )
9 Short duration of DM is related to active seeking; longer duration [30]
leads to less active seeking
Short duration of DM shows a search for baseline information and [31]
after a longer duration of DM more complex information seeking
starts
Information sources Health professionals consulted in all phases of disease [9, 29]
Mixed-methods studies
Demographic Information sources Black participants mainly obtain baseline information from a [33]
physician
Role-related/interpersonal Content of information ~ For childbearing women, information about pregnancy and DM [34]
are most important
Source characteristics Types of information Doctor motivates active seeking of information [35]
seekin ) .
9 Trust as a factor influencing the use of Internet as a source [33]
Socioeconomic Types of information- Lower education level is related to reduced seeking behaviour and [12]
seeking behaviour the perception of importance to learn more about DM
Information sources Higher education level is related to Internet use [34]
Lower education level is related to the use of special websites [33]

Duration of DM

Types of information-
seeking behaviour

Short duration of DM is related to active seeking; longer duration
leads to less active seeking
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[22]. Fitness classification was represented on a 7-point
Likert scale with a range from ‘very poor’ to ‘excellent’
[45]. Participants with a lower fitness classification and a
higher BMI showed a greater interest in seeking infor-
mation about nutrition and exercise than those with bet-
ter scores [22]. Lui et al. identified that participants with
a higher BMI seem to search more often the Internet as
a source of information [41].

Discussion

To our knowledge, this is the first systematic review to
analyse existing knowledge about information-seeking
behaviour of people with DM. Wilson’s model proved to
be suitable during the systematic review analysis. Overall,
there were few studies with high heterogeneity regarding
the research question, design, methods and participants.

Types of information-seeking behaviour

Passive attention was described in patients with diabetes
in some studies, in the sense that information was a by-
product of everyday activities such as watching television
or reading the newspaper [9]. The consequence of this
passive role is that information does not always meet in-
dividual information needs [29-31]. Similar observations
have not been made in people with cancer. However, a
study with people with breast cancer indicated that
healthcare professionals should pay attention to passive
information seeking because the information obtained
can influence healthcare decisions [46].

Some studies described more active information-
seeking behaviour in which the Internet is used as an in-
formation source [9, 29]. Particularly, people with a
higher level of education and higher income demon-
strated a more active and complex type of information
seeking [28, 31]. Moreover, a general shift from passive
to more active seeking was recognised in one of our
identified studies [5]. A similar observation was made in
people with cancer [47]. It is therefore likely, then, that
health professionals are dealing with more-informed pa-
tients [48, 49].

Information sources

The Internet appears to be a preferred source of infor-
mation, including special information [9, 23-25, 27, 29,
32, 37-43], especially for younger patients and those
with a higher level of education [5, 24, 36, 38, 41]. Some
participants even noted that they prefer more official
websites, such as the guidelines of the UK National In-
stitute for Health and Care Excellence, to their doctor’s
opinion [37]. However, people with DM largely wish to
have Internet information verified by their general practi-
tioner or other healthcare professionals such as dieticians
and medical specialists [9, 23, 29, 39], and they ranked
professionals as an information source highly [5, 24, 36].
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Furthermore, patients with other chronic diseases such as
cancer ranked healthcare professionals as their preferred
source of information, whereas the media, including the
Internet, was ranked in the middle [46, 47, 49]. Healthcare
professionals such as diabetes educators ought to support
people with DM to identify qualitative information and
help them to improve their health literacy skills according
to their individual needs [50].

Content of information

The studies showed that people with diabetes have a
need to search for information about diabetes treatment
[5, 12, 13, 22—-24, 32, 34, 36, 37, 43]. However, it remains
unclear, if information meets their information needs. It
can be assumed that the information available does not
meet individual information needs [29, 30] or that add-
itional information is needed in where the disease has
progressed [12, 28]. Also, a systematic review showed
that people with cancer can have a deficit of information
regarding ‘treatment options’ and ‘side effects of treat-
ment’ [47].

Associated variables

Individual characteristics (e.g. demographics, socioeco-
nomic status) and the duration of the disease appear to
be associated with information-seeking behaviour [5, 10,
12, 24, 27-29, 31, 38, 41, 42, 44]. Carlsson found similar
results with people with cancer: there was a significant
correlation between a higher level of education and an
active type of seeking behaviour, and younger partici-
pants used the Internet to find health information more
often than older participants [51]. Interestingly, patients
who predominantly obtain information from the Inter-
net tend to make more independent health decisions or
determine whether they need professional support. The
Internet is also used where people are dissatisfied with
the information provided by health professionals [48].
The progression of the disease is related to seeking be-
haviour, e.g. a reason for active search [12, 36], and for
contacting a doctor [28]. Other studies, for example those
including people with end-of-life diabetes, found that
there is a correlation between individual information
needs, especially those of informal caregivers, and emo-
tional aspects, with the trajectory of the disease [52].

Implications

Our findings indicate that demographics and the socio-
economic status of people with DM are relevant in in-
formation management. It transpires that young people
with DM require help from professionals in verifying
Internet-based information, and perhaps additional in-
formation, while more detailed information ought to be
provided to older patients and patients with a lower level
of education, preferably verbally [24]. Furthermore,
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health professionals appear to be confronted with a shift
from a more passive to a more active patient who is in-
fluenced by information from the Internet [9, 23, 25,
27, 29, 32, 48]. Perhaps, a more comprehensive way of
exchanging information is needed to help patients to
identify reliable information on the Internet by present-
ing suitable databases and preparing them to deal with
several types of information.

Information provision could consider the stage of the
disease [28, 36, 52], and informal caregivers could be in-
volved where the disease is in a progressed stage. Re-
search is needed to investigate individual strategies and
needs in information-seeking behaviour over the course
of the disease, giving consideration to demographics, so-
cioeconomic status and the type of seeking. The hetero-
geneity of the studies’ populations indicates that further
research is needed for each type of diabetes, also with
regard to cultural aspects in information-seeking behav-
iour. The results of the critical appraisal also indicate
that there is a need for well-designed studies with a
higher level of internal and external validity.

Limitations

The inclusion criteria were handled rigorously, resulting
in the inclusion of a small number of studies. A selection
bias can be assumed because of the language and data-
base restrictions. Studies published up to June 2015 were
searched. In September 2016 and in June 2017, a for-
ward citation tracking was performed in Google Scholar
to find current relevant studies by searching studies that
cited already-identified core publications [14]. We also
performed an update of two of our core databases
(MEDLINE, CINAHL) and identified several new publi-
cations. However, it cannot be completely ruled out that
some publications were missed after June 2015.

Conclusion

There are a low number of studies analysing information-
seeking behaviour, with a high heterogeneity regarding the
research question, design, methods and participants. Both
passive and active seeking seem to be performed by the
patients; however, there may be a shift towards more
active information-seeking behaviour. There is an asso-
ciation between information-seeking behaviour and
demographics, socioeconomic and environmental aspects,
source characteristics, and individual needs, including var-
iations due to the progression of the disease. Younger
people with higher levels of education and higher incomes
especially prefer to search for information on the Internet,
which is, however, not a substitute for information pro-
vided by healthcare professionals. More well-performed
studies are needed to re-evaluate existing models of pa-
tient information-seeking behaviour.
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