
RESEARCH ARTICLE Open Access

Patients’ health literacy in relation to the
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Abstract

Background: For many patients, the general practitioner (GP) is the most important point of contact for obtaining
information about a wide range of health topics. However, patients with different characteristics may seek health
information from different sources, such as friends or the internet. The relationship between patient characteristics and
preferences for information sources is understudied. We investigate which information sources are used by patients for
health-related questions and how this relates to patients’ sociodemographics, health, and health literacy.

Methods: A stratified and population-based survey was conducted to investigate health information sources within
the German population over 35 years (n = 4144). Sociodemographics, use of technology, health-related indicators, and
health literacy (including self-efficacy and action planning), as well as questions regarding the ratings of multiple
health-related information sources, were investigated in personal interviews and analyzed using logistic regression.

Results: In our study, GPs were the most important source of information for the patients, followed by medical specialists,
pharmacists and the internet. Patient age and number of illnesses were associated with the choice of information source.
Furthermore, action planning and self-efficacy for acquiring health knowledge were associated with the selected source of
information.

Conclusions: Information provider appears to be an important role for GPs, particularly among old and chronically ill
patients. GPs should have the specific capabilities to fill this role and should be trained and referred to accordingly. Self-
efficacy and action planning for acquiring health knowledge are important patient factors doctors can use for brief
inventions during consultations.
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Background
For patients, selecting appropriate sources of health infor-
mation and understanding the information provided are
crucial for optimal health outcomes [1]. For physicians,
patient-centered care requires an understanding of pa-
tients’ sources of health-related information. Such know-
ledge can inform healthcare professionals’ efforts to
develop effective interventions and strategies to help pa-
tients and their family caregivers obtain high-quality

health information and participate in healthcare decisions
about themselves and their loved ones [1].
Navigating the healthcare system is challenging, and pa-

tients’ health literacy appears to be critical for understand-
ing health information [2]. Health literacy is the ability to
obtain, read, understand, and use information to make ap-
propriate health decisions and follow instructions for treat-
ment [3]. Past studies have determined that low health
literacy is associated with limited understanding of verbal
and written medical instruction, limited knowledge of
healthcare services, a high risk of hospitalization, high mor-
tality, decreased probability of screening and prevention,
and lower levels of health behavior and treatment adher-
ence [4]. People with low levels of health literacy often
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suffer from chronic diseases or are more likely to be dis-
abled [5]. Although the majority of the German population
stays actively informed about health topics, a representative
survey shows that approximately 54% of the population has
limited health literacy [6].
Furthermore, health literacy is firmly connected to con-

cepts such as self-efficacy and action planning in the context
of health and health behaviors [7, 8]. Self-efficacy is “the be-
lief in one’s capabilities to organize and execute the courses
of action required to manage prospective situation [9].”
While these concepts can correlate with health literacy, they
can also be seen as facets of health literacy. In addition, pre-
vious findings have revealed that health literacy interventions
improve health outcomes such as self-efficacy [10–12].
The question arises whether inadequate health literacy

relates to poor choices or the availability of sources of
health information. Commonly mentioned sources of
health information are doctors or other healthcare pro-
fessionals, acquaintances and friends, and mass media,
such television, radio, and newspapers [13–15]. More re-
cently, internet and health apps have gained importance
as sources of health information [16, 17]. Although the
internet is utilized by many individuals, studies show
that the most common and trusted source of informa-
tion is healthcare professionals [18, 19], although the
ranking varies across studies [5, 19, 20].
In addition to sociodemographic (e.g., age, gender) and

health-related (e.g., health status) patient characteristics, a
patient’s choice of a certain source of health information
may be associated with his or her health literacy and con-
fidence in information seeking [21–25]. Among all age
groups, individual consultation with a doctor is rated
more important than the search for information in the
internet [26]. However, with increasing age, this import-
ance of the general practitioner (GP) as a source of infor-
mation becomes even stronger (i.e., it shows a linearly
increasing trend) [19, 27]. Conversely, younger individuals
use the internet more intensively (i.e., GP consultation
shows a decreasing trend) [19]. Other studies suggest that
health literacy is low in younger cohorts, increases in mid-
dle- and young-old cohorts and decreases again among
the oldest old, i.e., a quadratic or curvilinear trend across
age cohorts has been observed [28]. Furthermore, previ-
ous studies confirm a gender gap in health information-
seeking behavior [29–32]. In general, women were found
to be more engaged in seeking health-related information
through the internet than men [32]. Health-related factors
were found to be associated with the choice of informa-
tion source. For example, people with better health were
more likely to seek health information on the internet
[33]. In addition, cancer patients who were in poor health
preferred to seek a doctor or a healthcare provider for
health information rather than other sources [34].
Moreover, among cancer survivors, those with lower

educational attainment used healthcare providers as a
source of information less frequently than those who were
highly educated [35]. Several studies indicate that a per-
son’s use of health information sources is related to his or
her health literacy [2, 15, 17, 18, 24, 36]. Until now, the
concepts of health literacy, planning and self-efficacy have
not been examined in combination with the choice of
health information source.
To date, studies have focused largely on online

sources of health information. Only a limited number
of studies have explored the lack of evidence concern-
ing the associations among sociodemographic, health-
related factors, health literacy and the use of offline
information sources. In particular, the correlation be-
tween health beliefs/health literacy (such as self-
efficacy and action planning) and information sources
has not been previously examined. Thus, the aims of
this study were to (a) investigate the proportion of
use of the most common health-related sources of in-
formation among the general population and to (b)
identify sociodemographics and health-related corre-
lates (c) and determine health literacy (including self-
efficacy and action planning) in relation to these
sources of information. Concerning age trends (socio-
demographics, b) specifically, we expected to find a
nonlinear pattern that changes from young to middle
to old and to very old age for all information sources.

Methods
Sampling and procedure
Data from the Monitor Survey, a stratified, population-
based sample of 4144 individuals from Germany aged 35
years and older, was used in this cross-sectional study. The
participants were recruited by the interviewers either door-
to-door, in public places or at work. The criteria for partici-
pation were as follows: a permanent residence in Germany,
adequate language skills and a minimum age of 35 years.
Furthermore, the sample was stratified by age, gender, edu-
cation level and German federal state to ensure the current
sample is representative [37]. The response rate was 55%.
Finally, the participants were interviewed by computer-
assisted personal interviews at their homes in July 2015. Of
the interviewed individuals, 7% failed to complete the sur-
vey, and their data were subsequently deleted. Those drop-
outs were excluded from the final sample (N = 4144). The
mean amount of time the participants needed to finish the
survey was 29min. All participants gave written informed
consent for participation in the study. The questionnaire
was conducted in compliance with the Declaration of
Helsinki. After a telephone consultation, the present ana-
lysis of anonymous data was classified as secondary data
analysis by the head of the local ethics committee office
(Ethics committee; Charité – Universitätsmedizin Berlin,
Berlin, Germany) without need of further evaluation. In
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Germany, secondary data analyses do not require ethical
approval [38]. All data were collected and analyzed an-
onymously. Therefore, ethical approval was not obtained.

Measures

Primary endpoint
The sources of information regarding health and ill-
ness were evaluated using a questionnaire that was
based on evidence-based practice. The following cat-
egories of information sources were presented: maga-
zines, pharmacies, the internet, health insurance,
patient support groups, general practitioner, specialist,
doctor’s assistant and nurse, friends/acquaintances,
and other information sources. There was also an op-
tion for those who were not informed at all: “I do
not actively seek information about illnesses and med-
ical questions”. Multiple answers were possible.

Sociodemographics
Age, gender, education (International Standard Classifica-
tion of Education: ISCED), occupation, income and first
language were assessed by standard survey items. In
addition, the participants were asked whether they owned
and used an internet-capable smartphone. Post-tax house-
hold income by month was categorized as follows: low <
2100 Euros; moderate 2100–3600 Euros; high > 3600
Euros (1 Euro = 1.13 US Dollar [June 07, 2019]).

Chronic conditions, health (related) behavior, health-
related quality of life
Chronic conditions were assessed by asking participants
the following question: Do you suffer from one or more
of the following chronic conditions: a) cardiovascular
disease, b) cancer, c) lung and respiratory diseases, d)
musculoskeletal system conditions, e) major depression,
f ) chronic pain, g) diabetes mellitus, h) hypertension, i)
other chronic conditions?" The responses were subse-
quently categorized as “none”, “one”, “two”, and “three
or more”. Furthermore, the body mass index (BMI) was
calculated using self-reported weight and height (BMI =
weight (in kg)/ height (in squared m)). Health-related
behavior (smoking, physical activity, balanced diet) was
assessed dichotomously (0 = no, 1 = yes). For smoking,
the participants were asked “Do you smoke on a daily
basis?” To assess physical activity, the participants were
asked “Are you regularly physically active (following
WHO recommendations, i.e., 5 times per week 30 min
of moderate activity 5 times per week or 30min of in-
tensive activity 3 times per week [15])?” Balanced diet
was measured by asking the participants “Do you follow
a balanced diet, i.e., eat fruits and vegetables with every
meal and consume many wholegrain products?”
Health-related quality of life was measured using the

EUROHIS-QOL 8-Item Index, which had a Cronbach’s
alpha of 0.90 in the current analysis [39]. Example
items included “How would you rate your quality of
life?” and “How satisfied are you with your health?” All
items were answered on a 5-point Likert scale.

Health literacy
Perceived health literacy was measured using the HLS-
EU-Q [3]. This validated instrument consists of 16 items
and had a Cronbach’s alpha of 0.87 in the present study.
Scores range from 0 to 50 and reflect the individual’s
perceived capability to acquire, understand and act on
health information. An example item is “On a scale of
very simple to very difficult, how easy is it to understand
what the doctor tells you?” Answers had a 4-point re-
sponse format on a Likert scale.
Health knowledge was questioned using a validated

knowledge test with 36 statements with a Cronbach’s
alpha of 0.73, which could be correct or false [40]. The test
statements refer to knowledge of cardiovascular disease,
cancer, lung and respiratory diseases, musculoskeletal sys-
tem conditions, major depression and chronic pain.
Self-efficacy and action planning for acquiring health

knowledge were adopted from the context of health behavior
change and specified in regards to the acquisition of health
knowledge in the present study [41]. An example item for
self-efficacy is “I am sure that I can improve my knowledge
of health”; and example item for action planning is “I have
already precisely planned how to generate health know-
ledge.” All answers were given on a 5-point Likert scale.

Statistical analysis
For the most important information source (i.e., GP),
binary logistic regression models (i.e., GP as source yes/
no) were used to test the hypotheses. Age (linear, square
and cubic trends), gender and educational level, smart-
phone usage, health-related characteristics and health
literacy (perceived health literacy [HLS-Q16], health
knowledge, action planning and self-efficacy to ac-
quire health knowledge) were included as covariates
in the analyses. While higher-order trends (i.e., cubic
and quadratic) were expected a priori for all sources
of information, insignificant higher-order trends were
subsequently removed from the final parsimonious
models [42]. The statistical analyses were conducted
using SPSS v25 statistical software.

Results
In our study, 51.0% of the 4144 participants between
the ages of 35 and 92 years (M = 56.9; SD = 13.5) were
men, 12.9% did not have a basic education, and 18.1%
held a university degree. The majority of the sample
(58.3%) reported no chronic conditions, while 30.8% re-
ported having one chronic condition, 11.2% reported
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having two, and 4.1% reported having three or more.
Hypertension (18.4%), musculoskeletal conditions
(9.3%) and cardiovascular diseases (9.1%) were the most
commonly reported conditions. The mean BMI was
24.9 (SD = 3.5). Regarding health behavior, 28.5% of the
participants claimed to smoke on a daily basis, 38.9%
reported being physically active, and 60.9% consumed a
balanced diet.

Information sources
A total of 72.1% of the participants stated that the GP was
their information source of choice for health-related questions

(Table 1), followed by medical specialists (39.5%), pharmacists
(31.6%), and the internet (31.5%). In all, 12.5% of participants
claimed to not actively search for health information. The
choice of the GP as an information source was linearly associ-
ated with age (Table 2 and Fig. 1 for the four most common
sources; further details in the Appendix). Gender, education,
first language, and app usage showed no relation to the prefer-
ence of the GP as an information source. The relations be-
tween age and GP preference were consistent in the further-
adjusted model (Table 3). Smokers (OR: 0.76 [0.65; 0.89]; p <
0.01; β=− 0.27) and participants with a lower quality of life
(OR: 0.78 [0.67; 0.90]; p < 0.05; β=− 0.25) had a decreased

Table 1 Sample characteristics (N = 4144)
Socio-demographic description n (%) Health-related description n (%)

Gender (male) 2112 (51.0) Multiple chronic conditions

Age in years M = 56.9 (SE = 13.5) None 2231 (53.8)

One 1278 (30.8)

Educational level (ISCED) Two 466 (11.2)

No or basic education 534 (12.9) Three or more 169 (4.1)

Vocational education 2858 (69.0)

University degree 752 (18.1) Chronic conditions

Cardiovascular disease 376 (9.1)

Occupational status Cancer 79 (1.9)

Working full-time 2224 (53.7) Respiratory diseases 232 (5.6)

Working part-time 434 (10.5) Musculoskeletal system conditions 385 (9.3)

Not working 198 (4.8) Depression 128 (3.1)

Retired 1287 (31.1) Chronic pain 310 (7.5)

In school 1 (0.0) Diabetes 361 (8.7)

Hypertension 763 (18.4)

Monthly post tax household income

Low 2165 (52.2) BMI M = 24.9 (SE = 3.5)

Medium 1107 (26.7) Health behaviors

High 290 (7.0) Smoking 1181 (28.5)

No answer 582 (14.0) Physical activity 1614 (38.9)

Healthy diet 2522 (60.9)

First language

German 3773 (91.0)

Other 371 (9.0) Health-related quality of life M = 3.9 (SE = 0.6)

Information source

General practitioner 2989 (72.1) Health Literacy

Specialist 1635 (39.5) Perceived health literacy M = 33.5 (SE = 7.4)

Pharmacist 1310 (31.6) Health knowledge M = 65.5 (SE = 17.3)

Im Internet 1305 (31.5) Action planning M = 3.04 (SE = 1.22)

Friends/ Acquaintance 1044 (25.2) Self-efficacy M = 3.7 (SE = 1.04)

Magazines 942 (22.7)

Health insurance 591 (14.3)

Do not actively search for health information 517 (12.5)

Doctor’s assistant/ Nurse 279 (6.7)

Other information sources 164 (4.0)

Patient support groups 128 (3.1)

Note. M Mean. SE Standard deviation. ISCED International Standard Classification of Education
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probability of preferring the GP as an information source
(Table 3). Participants who were suffering from multiple
chronicle conditions preferred the GP as an information
source compared with those without chronic conditions (OR:
1.16 [1.03; 1.3]; p< 0.05; β= 0.15). Perceived health literacy
(HLS-Q16) and health knowledge were not significantly asso-
ciated with the preference for GPs as a source of health infor-
mation. Action planning (OR: 1.20 [1.12; 1.28]; p < 0.001; β=
0.18) and self-efficacy (OR: 1.50 [1.38; 1.6]; p < 0.001; β= 0.40)
for acquiring health information had health-enhancing conno-
tations in regards to the GP as an information source, super-
seding sociodemographic and health indicators (Table 3).

Discussion
In the present survey, GPs constituted the most import-
ant source of information, especially among older and
chronically ill participants. Medical specialists, pharma-
cists and the internet were also important information
sources. Finally, self-efficacy and action planning to ac-
quire health information, but not perceived health liter-
acy, were related to the preference for the GP as an
information source.
Our analyses showed that GPs, followed by medical

specialists, pharmacists and the internet, were the
most important information sources (research ques-
tion a). Although the internet and health apps have
become increasingly popular [16], in line with our
findings, previous studies show that GPs remain the
most important information source [13–15]. In con-
trast to research based on samples consisting

primarily of internet users, previous work has shown
that personal communication and exchanges with
doctors are still significantly more important than the
internet in adult populations [43].
Concerning sociodemographic factors associated with

source of information choice (research question b), in
our study, higher age correlated linearly with a higher
likelihood of choosing the GP as a source of informa-
tion, which was found previously [27], although all age
groups showed high levels of preference for the GP as
an information source [19, 26, 27]. As expected, the
internet was more frequently mentioned by younger age
groups, which has also been found in other studies [19].
The preference for medical specialists and pharmacists
showed a curve-shaped trajectory, with younger and very
old participants showing lower values; this finding is in ac-
cordance with some findings on health literacy across age
cohorts [28] but needs further replication in future stud-
ies. With regard to health-related characteristics (research
question b) that were associated with the preference for
GPs as an information source, the likelihood of choosing a
GP increased as patients reported more chronic
conditions and lower the quality of life. Following the re-
sults of an American survey, poor health status was corre-
lated with the use of the GP as a source of information
[33]. Furthermore, another American national survey
showed that the proportion of chronically ill people who
received personal information from a doctor was higher
than the proportion of healthier people. In this survey, the
proportion of chronic conditions was positively associated

Fig. 1 Expected frequency of stating general practitioner as information source (dark blue), specialist (light blue), pharmacist (orange) as well as
internet (dark grey) by age. Bold colored lines represent unadjusted linear, quadratic or cubic age trend models (models 1). Thin colored lines
represent adjusted models for age, gender, education, German as first language, smartphone use, amount of diseases, health-related behavior,
BMI, health-related quality of life, health literacy and health knowledge as well as action planning and self-efficacy (models 2). Thin light grey lines
reflect the averaged answers of the participants of the according age group
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with the acquisition of information through a hospital
doctor [44, 45]. Despite this finding, the internet still rep-
resents an important source of information for chronically
ill people and is often rated positively by its users. More
chronically ill patients than healthy people reported that
they would still anticipate talking with a doctor in person
following an online search [45, 46]. In the present survey,
smokers were less likely to state the GP as an information
source. Previous studies showed that although family and
friends are a common source of information when quit-
ting smoking, 70% of smokers consult a GP [47, 48]. A
short targeted discussion of smoking problems can initiate
an intervention for smoking cessation and increase the
likelihood of quitting by twofold [49].
We did not find perceived health literacy or health

knowledge to be consistently related to the choice of

health information sources (research question c), which
contradicts a substantial body of literature on the relation-
ship between health literacy and information source [2,
15, 17, 18, 24, 36]. Nonetheless, self-efficacy and action
planning were significantly related to the preference for
GPs, medical specialists, and pharmacists as information
sources, which adds to the health literacy literature and
highlights the fact that concepts that are more specific to
the acquisition of health information, such as self-efficacy
and action planning, have more predictive value than
more general concepts, such as perceived health literacy.

Strengths and limitations
A strength of the present study is the broad nationwide
sample. Although preferences regarding information

Table 3 Multivariate associations of the four most important information sources by socio-demographic and health-related indicators

General practitioner

Model 1 Model 2

Variable unadjusted adjusted

OR (LL 95%CI- UL95%CI) OR (LL 95%CI- UL95%CI

Intercept 2.77*** (1.01–1.02) 0.99*** (1.01–1.02)

Socio-demographic factors a

Age

Linear 1.02*** 1.02**

Square – –

Cubic – –

Gender (male) 0.90 (0.78–1.02) 0.93 (0.80–1.07)

Education (vocational education) 0.86 (0.71–1.04)

Education (university degree) 0.91 (0.69–1.17)

First language a 0.90 (0.6–1.16)

Technological factors a

Smartphone Use 1.19 (0.98–1.44)

Health-related factors a

Multiple chronic conditions 1.16** (1.03–1.30)

BMI 1.00 (0.97–1.01)

Smoking 0.76** (0.65–0.98)

Healthy diet 1.11 (0.94–1.29)

Physical activity 1.05 (0.90–1.23)

Health-related quality of life 0.78* (0.67–0.90)

Health literacy b

Perceived health literacy (HLS-Q16) 1.01 (0.99–1.01)

Health knowledge 1.00 (0.99–1.00)

Action planning to acquire health knowledge 1.20*** (1.12–1.28)

Self-efficacy to acquire health knowledge 1.50*** (1.39–1.61)

Nagelkerke R2 0.02 0.11

Note. a Listed variables are reflecting research question (b) (associated socio-demographic and health-related factors of information source) b Listed variables are
reflecting research question (c) (associated health literacy factors of information source)
OR Odds Ratio, LL 95%CI- UL 95%CI = Lower limit and upper limit 95% confidence interval. *p < .05; ** p < .01; ***p < .001
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sources for health-related topics is quite well described
in the existing literature, our study could highlight the
relevant characteristics that are related to these choices.
In particular, the value of health- and health literacy-
related characteristics is an important new finding. Limi-
tations include the cross-selection design. A further limi-
tation is the fact that, even though the preferred
information source was clear, the frequency or intensive-
ness of its use remains unknown.

Conclusions
Our results showed that GPs are the preferred source of
information for the general population, especially older
and chronically ill people. Furthermore, we showed that
action planning and self-efficacy are positively related to

the choice of GP as an information source. From our re-
sults, we can conclude that health-related information
brokerage is an important physician task. GPs should
have the relevant competencies and should be promoted
and trained accordingly. Self-efficacy and action plan-
ning are important aspects that can be utilized for brief
interventions during doctor-patient consultations. This
competency is described as communicator in the
CanMEDS Roles and can be found in the international
standards for further education for GPs [50].
Although the teaching of communication competences

at medical universities has increased in Germany, this
aspect should also be emphasized in continuing educa-
tion for practicing doctors. A targeted discussion initi-
ated through the doctor can increase patients’ health-

Appendix
Table 4 Multivariate Associations of the four most important information sources by socio-demographic and health-related
indicators

General practitioner Medical specialist Pharmacist Internet

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Variable unadjusted adjusted unadjusted adjusted unadjusted adjusted unadjusted adjusted

OR OR OR OR OR OR OR OR

Axis intercept 2.77*** 0.99*** 0.69*** 0.03*** 0.49*** 0.01*** 0.44*** 0.02***

Sociodemographic

Age

Linear 1.02*** 1.02** 1.03*** 1.02** 1.03*** 1.02** 0.94*** 0.97***

Square – – 1.00 1.00 1.00 1.00 0.99*** 0.99**

Cubic – – 1.00*** 1.00* 1.00*** 1.00** – –

Gender (male) 0.90 0.93 0.96 0.99 0.97 0.92 1.23** 1.17*

Education (vocational education) 0.86 0.84* 0.74** 1.20

Education (university degree) 0.91 1.17 1.30* 0.76

First language 0.90 0.85 1.16 0.95

Technological

Smartphone Use 1.19 1.15 0.77** 3.14***

Health-related

Multiple chronic conditions 1.16** 1.44*** 1.42*** 0.74***

BMI 1.00 0.99 1.04*** 1.02

Smoking 0.76** 1.01 0.91 1.12

Healthy diet 1.11 1.56*** 1.26** 1.14

Physical activity 1.05 1.24** 0.89 1.14

Health-related quality of life 0.78* 0.99 1.44*** 0.90

Health literacy

Perceived health literacy (HLS16) 1.01 1.01* 1.02*** 1.03***

Health knowledge 1.00 1.01 0.99** 1.01***

Action planning to acquire HK 1.20*** 1.23*** 1.20*** 1.06

Self-efficacy to acquire HK 1.50*** 1.37*** 1.24*** 1.05

Nagelkerke R2 0.02 0.11 0.01 0.13 0.01 0.11 0.17 0.25

Note. OR Odds Ratio, HK Health knowledge. *p < .05; ** p < .01; ***p < .001
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enhancing behaviors. An example includes motivational
interviewing techniques, which can be utilized during
patient talks [7]. The present study showed that self-
efficacy and action planning play a substantial role in
the medical context. Action plans created together
with the patient that specify when, where, how, and
with whom the desired information should be gath-
ered, evaluated and used should be used in GPs’ prac-
tice. Previous studies have shown that even one-
minute planning interventions can positively influence
implementation [8, 51]. Especially in overloaded doc-
tor offices, specific, brief action planning pays off. In-
creasing patients’ self-efficacy to verbalize or take
notes and engage in specific brief action planning can
be time-efficient strategies for the doctor’s practice as
well as serving as health-improving and preventative
strategies for patients [7]. Finally, brief interventions
that promote physical activity in primary care and the
community are more cost-effective than the usual
care [52].

Abbreviations
BMI: Body mass index; CAPI: Computer-assisted personal interviews; EUROHIS-
QO: European Health Interview Survey-Quality of Life; GP: General practitioner;
HLS-EU-Q: European Health Literacy Survey Questionnaire; HLS-Q16: European
Health Literacy Survey Questionnaire (16 Items); ISCED: International Standard
Classification of Education; M: Mean; OR: Odds ratio; SD: Standard deviation;
WHO: World Health Organization

Acknowledgements
The authors thank Maximilian John Oedekoven, Timo Leidecker and Ayten
Bilgin for editorial assistance.

Authors’ contributions
MO and PG take responsibility for the accuracy of the data analysis. Analysis
concept: MO, PG, AK, CE, WH, SS and MK. Interpretation of data: MO, PG, CE,
WH, SS and MK. Drafting of the first manuscript: MO and PG. Critical revision
of the manuscript for important intellectual content: AK, CE, WH, SS, and MK.
Statistical analysis: PG. Administrative support: MS, PG, and MK. Study
supervision: PG. All authors read and approved the final manuscript.

Authors’ information
None of the authors have compliance or interest conflicts.

Funding
The authors (AK, PG) received funding for consulting related with the
Monitor Survey by the Pfizer Deutschland GmbH. Any findings,
conclusion or recommendations expressed in this paper are those of the
authors and do not necessarily reflect the view of the Pfizer
Deutschland GmbH. However , the funders had no role in the present
selection of research question, analysis, writing up the paper, decision to
publish, or preparation of the manuscript. The author Melanie Kanzler
was empoyeed at Pfizer Deutschland GmbH at the time of conduction
of the Monitor Survey.

Availability of data and materials
The main results of the Monitor Survey are publicly available on the
following webpages: https://www.monitor-versorgungsforschung.de/news/
gut-aber-ausbaufaehig-so-viel-wissen-die-deutschen-ueber-gesundheit/
image/image_view_fullscreen or https://www.charite.de/service/
pressemitteilung/artikel/detail/wie_viel_wissen_die_deutschen_ueber_
gesundheit/ . Further access to the data is available at request at the authors
Paul Gellert (paul.gellert@charite.de) and Monika Oedekoven (monika.
oedekoven@charite.de).

Ethics approval and consent to participate
Not applicable. After a telephone consultation, the present analysis of
anonymous data was classified as secondary data analysis by the head of the
local ethics committee office (Ethics committee; Charité –
Universitätsmedizin Berlin, Berlin, Germany) without need of further
evaluation. In Germany, secondary data analyses do not require ethical
approval. All data were collected and analyzed anonymously. Therefore,
ethical approval was not obtained.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Institute of Medical Sociology and Rehabilitation Science; Charité –
Universitätsmedizin Berlin, Berlin, Germany. 2Institute of General Practice,
Charité – Universitätsmedizin Berlin, Berlin, Germany. 3Furtwangen University,
Furtwangen, Germany. 4Deutscher Evangelischer Krankenhausverband e.V,
Berlin, Germany.

Received: 22 October 2018 Accepted: 11 June 2019

References
1. Xie B, Su Z, Liu Y, Wang M, Zhang M. Health information sources for

different types of information used by Chinese patients with cancer and
their family caregivers. Health Expect. 2017;20(4):665–74.

2. Wei M-H. The associations between health literacy, reasons for seeking
health information, and information sources utilized by Taiwanese adults.
Health Educ J. 2014;73(4):423–34.

3. Sorensen K, Van den Broucke S, Pelikan JM, Fullam J, Doyle G, Slonska Z, et
al. Measuring health literacy in populations: illuminating the design and
development process of the European health literacy survey questionnaire
(HLS-EU-Q). BMC Public Health. 2013;13:948.

4. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health
literacy and health outcomes: an updated systematic review. Ann Intern
Med. 2011;155(2):97–107.

5. Marstedt G. Das Internet: Auch Ihr Ratgeber für Gesundheitsfragen?
Bevölkerungsumfrage zur Suche von Gesundheitsinformationen im Internet
und zur Reaktion der Ärzte. Gütersloh: Bertelsmann Stiftung; 2018.

6. Schaeffer D, Berens E-M, Vogt D. Health literacy in the German population.
Dtsch Arztebl International. 2017;114(4):53–60.

7. Gutnick D, Reims K, Davis C, Gainforth H, Jay M, Cole S. Brief action
planning to facilitate behavior change and support patient self-
management. JCOM Journal. 2014;21(1):17–29.

8. Pears S, Bijker M, Morton K, Vasconcelos J, Parker RA, Westgate K, et al. A
randomised controlled trial of three very brief interventions for physical
activity in primary care. BMC Public Health. 2016;16(1):1033.

9. Bandura A. Self-efficacy in changing societies. Cambridge, UK: Cambridge
University Press; 1995.

10. Rudd RE, Blanch DC, Gall V, Chibnik LB, Wright EA, Reichmann W, et al.
A randomized controlled trial of an intervention to reduce low literacy
barriers in inflammatory arthritis management. Patient Educ Couns.
2009;75(3):334–9.

11. Schillinger D, Handley M, Wang F, Hammer H. Effects of self-management
support on structure, process, and outcomes among vulnerable patients
with diabetes: a three-arm practical clinical trial. Diabetes Care. 2009 Apr;
32(4):559–66.

12. Schillinger D, Hammer H, Wang F, Palacios J, McLean I, Tang A, et al. Seeing in
3-D: examining the reach of diabetes self-management support strategies in a
public health care system. Health Educ Behav. 2008;35(5):664–82.

13. Cutilli CC. Seeking health information: what sources do your patients use?
Orthop Nurs. 2010;29(3):214–9.

14. Fox S, Jones S. The social life of health information: Americans’pursuit of
health takes place within a widening network of both online and offline
sources. Washington, DC: Pew Research Center; 2009. p. 2010.

15. World Health Organization. Global recommendations on physical activity for
health. 2010 [15 April 2019]; Available from: https://apps.who.int/iris/

Oedekoven et al. BMC Family Practice           (2019) 20:94 Page 9 of 10

https://www.monitor-versorgungsforschung.de/news/gut-aber-ausbaufaehig-so-viel-wissen-die-deutschen-ueber-gesundheit/image/image_view_fullscreen
https://www.monitor-versorgungsforschung.de/news/gut-aber-ausbaufaehig-so-viel-wissen-die-deutschen-ueber-gesundheit/image/image_view_fullscreen
https://www.monitor-versorgungsforschung.de/news/gut-aber-ausbaufaehig-so-viel-wissen-die-deutschen-ueber-gesundheit/image/image_view_fullscreen
https://www.charite.de/service/pressemitteilung/artikel/detail/wie_viel_wissen_die_deutschen_ueber_gesundheit/
https://www.charite.de/service/pressemitteilung/artikel/detail/wie_viel_wissen_die_deutschen_ueber_gesundheit/
https://www.charite.de/service/pressemitteilung/artikel/detail/wie_viel_wissen_die_deutschen_ueber_gesundheit/
mailto:paul.gellert@charite.de
mailto:monika.oedekoven@charite.de
mailto:monika.oedekoven@charite.de
https://apps.who.int/iris/bitstream/handle/10665/44399/9789241599979_eng.pdf;jsessionid=BF40FF222ABA2CA7D5FA96B625B57BA?sequence=1


bitstream/handle/10665/44399/9789241599979_eng.pdf;jsessionid=
BF40FF222ABA2CA7D5FA96B625B57BA?sequence=1.

16. Smith A. Smartphone Ownership 2013. Washington, DC. 2016 [15 April
2019]; available from: https://www.pewinternet.org/2013/06/05/smartphone-
ownership-2013/.

17. Ernsting C, Dombrowski SU, Oedekoven M, JL OS, Kanzler M, Kuhlmey A, et
al. Using smartphones and health apps to change and manage health
behaviors: a population-based survey. J Med Internet Res. 2017;19(4):e101.

18. Chaudhuri S, Le T, White C, Thompson H, Demiris G. Examining health
information-seeking behaviors of older adults. Comput Inform Nurs. 2013;
31(11):547–53.

19. Mindline Media. Informationsquellen zum Thema "Gesundheit und
Medizin"im Trendvergleich. 2013 [15 April 2019]; Available from: https://
docplayer.org/62363370-Informationsquellen-zum-thema-gesundheit-und-
medizin-im-trendvergleich-report-august-2013.html.

20. Jacobs W, Amuta AO, Jeon KC. Health information seeking in the digital
age: An analysis of health information seeking behavior among US adults.
Cogent Social Science. 2017;3(1).

21. Baumann E, Czerwinski F, Reifegerste D. Gender-specific determinants and
patterns of Online health information seeking: results from a representative
German health survey. J Med Internet Res. 2017;19(4):e92.

22. Hall AK, Bernhardt JM, Dodd V. Older Adults' use of Online and offline
sources of health information and constructs of reliance and self-efficacy for
medical decision making. J Health Commun. 2015;20(7):751–8.

23. Powell J, Inglis N, Ronnie J, Large S. The characteristics and motivations of
online health information seekers: cross-sectional survey and qualitative
interview study. J Med Internet Res. 2011;13(1):e20.

24. Lee K, Hoti K, Hughes JD, Emmerton LM. Consumer Use of “Dr Google”: A
Survey on Health Information-Seeking Behaviors and Navigational Needs. J
Med Internet Res. 2015;17(12):e288.

25. Sheng X, Simpson PM. Seniors, health information, and the internet:
motivation, ability, and internet knowledge. Cyberpsychol Behav Soc Netw.
2013;16(10):740–6.

26. Baumann E, Czerwinski F. Erstmal Doktor Google fragen? Nutzung neuer
Medien zur Information und zum. Austausch über Gesundheitsthemen.
Gesundheitsmonitor 2015. Gütersloh: Bertelsmann Stiftung; 2015.

27. McCabe A, Wickham S. Health information literacy among healthy older
Irish adults. Journal of Nursing and Care. 2016;5(2):333–7.

28. Kutner M, Greenberg E, Jin Y, Paulsen C. The health literacy of America’s
adults results from the 2003 National Assessment of adult literacy. US
department of education; 2006.

29. Bidmon S, Terlutter R. Gender differences in searching for health
information on the internet and the virtual patient-physician relationship in
Germany: exploratory results on how men and women differ and why. J
Med Internet Res. 2015;17(6):e156.

30. Nolke L, Mensing M, Kramer A, Hornberg C. Sociodemographic and health-
(care-)related characteristics of online health information seekers: a cross-
sectional German study. BMC Public Health. 2015;15:31.

31. Ek S. Gender differences in health information behaviour: a Finnish
population-based survey. Health Promot Int. 2015;30(3):736–45.

32. Feinberg I, Frijters J, Johnson-Lawrence V, Greenberg D, Nightingale E,
Moodie C. Examining associations between health information seeking
behavior and adult education status in the U.S.: an analysis of the 2012
PIAAC data. PLoS One. 2016;11(2):e0148751.

33. Cotten SR, Gupta SS. Characteristics of online and offline health information
seekers and factors that discriminate between them. Soc Sci Med. 2004;
59(9):1795–806.

34. Volkman JE, Luger TM, Harvey KL, Hogan TP, Shimada SL, Amante D, et al. The
National Cancer Institute's health information National Trends Survey [HINTS]: a
national cross-sectional analysis of talking to your doctor and other healthcare
providers for health information. BMC Fam Pract. 2014;15:111.

35. Blanch-Hartigan D, Viswanath K. Socioeconomic and sociodemographic
predictors of cancer-related information sources used by cancer survivors. J
Health Commun. 2015;20(2):204–10.

36. Smith SG, Curtis LM, Wardle J, von Wagner C, Wolf MS. Skill set or mind set?
Associations between health literacy, patient activation and health. PLoS
One. 2013;8(9):e74373.

37. Paasche-Orlow MK, Wolf MS. The causal pathways linking health literacy to
health outcomes. Am J Health Behav. 2007;(Suppl 1):19–26.

38. Swart E, Gothe H, Geyer S, Jaunzeme J, Maier B, Grobe TG, et al. Good
practice of secondary data analysis (GPS): guidelines and recommendations.

Gesundheitswesen (Bundesverband der Arzte des Offentlichen
Gesundheitsdienstes (Germany)). 2015;77(2):120–6.

39. da Rocha NS, Power MJ, Bushnell DM, Fleck MP. The EUROHIS-QOL 8-item
index: comparative psychometric properties to its parent WHOQOL-BREF.
Value Health 2012;15(3):449–457.

40. Gellert P, Detel S, Ernsting C, Oedekoven M, Kuhlmey A. Development and
psychometric properties of a health knowledge test on six chronic
conditions. Patient Educ Couns. 2016;99(12):2034–42.

41. Schwarzer R, Schüz B, Ziegelmann JP, Lippke S, Luszczynska A, Scholz U.
Adoption and maintenance of four health behaviors: Theory-guided
longitudinal studies on dental flossing, sealt belt use, dietary behavior, and
physial activity. Ann Behav Med. 2007;33(2):155–66.

42. Heck RH, Thomas SL, Tabata LN. Multilevel and longitudinal modeling with
IBM SPSS. New York: Routledge; 2011.

43. Fox S. Online health search 2006. Washington, DC: Pew Research Center;
2006.

44. Fox S, Duggan M. The diagnosis difference. Washington, DC: Pew Research
Center; 2013.

45. Fox S, Online DMH. Washington. In: DC: Pew Research Center; 2013.
46. Fox S, Duggan M. Health Online 2013. Washington, DC: Pew Research

Center; 2013.
47. Rubin RH, Voss CM, Derksen DJ, Gateley A, Quenzer RW. Medicine: a primary

care approach. Philadelphia, PA: WB Saunders; 1998.
48. Toghianifar N, Sarrafzadegan N, Roohafza H, Sadeghi M, Eshrati B, Sadri G.

Smoking cessation support in Iran: availability, sources & predictors. Indian J
Med Res. 2011;133(6):627–32.

49. McIvor A, Kayser J, Assaad JM, Brosky G, Demarest P, Desmarais P, et al. Best
practices for smoking cessation interventions in primary care. Can Respir J.
2009;16(4):129–34.

50. Frank JR. The CanMEDS 2005 physician competency framework. 2005 [15
April 2019]; Available from: http://www.ub.edu/medicina_
unitateducaciomedica/documentos/CanMeds.pdf.

51. Sniehotta FF, Araujo Soares V, Dombrowski SU. Randomized controlled trial
of a one-minute intervention changing oral self-care behavior. J Dent Res.
2007;86(7):641–5.

52. Vijay G, Wilson EC, Suhrcke M, Hardeman W, Sutton S. Are brief
interventions to increase physical activity cost-effective? A systematic
review. Br J Sports Med. 2016;50(7):408–17.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Oedekoven et al. BMC Family Practice           (2019) 20:94 Page 10 of 10

https://apps.who.int/iris/bitstream/handle/10665/44399/9789241599979_eng.pdf;jsessionid=BF40FF222ABA2CA7D5FA96B625B57BA?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44399/9789241599979_eng.pdf;jsessionid=BF40FF222ABA2CA7D5FA96B625B57BA?sequence=1
https://www.pewinternet.org/2013/06/05/smartphone-ownership-2013/
https://www.pewinternet.org/2013/06/05/smartphone-ownership-2013/
https://docplayer.org/62363370-Informationsquellen-zum-thema-gesundheit-und-medizin-im-trendvergleich-report-august-2013.html
https://docplayer.org/62363370-Informationsquellen-zum-thema-gesundheit-und-medizin-im-trendvergleich-report-august-2013.html
https://docplayer.org/62363370-Informationsquellen-zum-thema-gesundheit-und-medizin-im-trendvergleich-report-august-2013.html
http://www.ub.edu/medicina_unitateducaciomedica/documentos/CanMeds.pdf
http://www.ub.edu/medicina_unitateducaciomedica/documentos/CanMeds.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Sampling and procedure
	Measures
	Primary endpoint
	Sociodemographics
	Chronic conditions, health (related) behavior, health-related quality of life
	Health literacy
	Statistical analysis

	Results
	Information sources

	Discussion
	Strengths and limitations

	Conclusions
	show [App1]
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Authors’ information
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

