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AbstrACt
Objectives This study aimed to identify: (1) information 
needs of people with recently diagnosed type 1 or type 
2 diabetes mellitus (DM); (2) information needs within 
different subgroups; and (3) factors associated with 
information needs concerning DM such as current level of 
information, health-related quality of life or participation 
preferences.
Design A mixed-method approach combining quantitative 
and qualitative methods was used. Information needs for 
different topics and estimated associated factors were 
described using logistic regression models. Additionally, a 
qualitative content analysis was performed.
setting Monocentre study.
Participants Information needs were assessed and 
analysed in 138 consecutive participants with DM who 
took part in the German Diabetes Study (54% type 2 
diabetes, 64% male, mean age 46.3±12.3 years, known 
diabetes duration <1 year).
results Most participants displayed a need for information 
in all topics provided, especially in diabetes research (86%) 
and treatment/therapy (80%). Regarding those topics, 
participants wished for information regarding new treatments 
that simplify their everyday life. In general, participants 
preferred topics that focus on the management or handling 
of DM over topics related to clinical factors of DM, such as 
causes and complications. A low current level of information 
and treatment with antihyperglycaemic medication were 
significantly associated with higher information needs, and 
diabetes-related comorbidity and higher mental component 
summary score in the 36-Item Short-Form Health Survey 
(SF-36) with lower information needs.
Conclusion People with recently diagnosed DM display 
high information needs, which differ according to the 
current level of information, mode of diabetes treatment, 
diabetes-related comorbidity and mental component 
summary score in the SF-36. There appears to be a 
preference for information, which can help to simplify life 
with diabetes and for information that corresponds to their 
level of knowledge. This should be considered in patient 
information activities.

trial registration number NCT01055093.

IntrODuCtIOn 
Diabetes mellitus (DM) is composed of 
different abnormalities associated with 
chronic hyperglycaemia and is character-
ised by complex self-management tasks.1 
Patients require high-quality and evidence-
based information to enable adequate deci-
sion making.2 People with DM show a higher 
information need compared with people 
with other diseases, such as cardiovascular 
and respiratory diseases.3 However, despite 
existing efforts to improve available informa-
tion and a growing discussion of associated 
factors such as health literacy, patients’ infor-
mation needs are frequently disregarded.

A recent systematic review revealed surpris-
ingly few studies addressing the information 
needs of people with DM,4 in particular in 
people with recently diagnosed diabetes. As 
of today, there is only one study that analyses 

strengths and limitations of this study

 ► A strength of the present study is the ability to 
analyse information needs in people with recently 
diagnosed diabetes, a relevant patient group for the 
provision of suitable information.

 ► A large number of variables and their association 
with information needs could be analysed.

 ► A limitation is the cross-sectional design.
 ► Furthermore, the present observational study was 
not designed as a population-based study with a 
representative sample; for example, our cohort in-
cluded more male and younger participants as well 
as more highly educated participants.
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information needs in people with recently diagnosed 
diabetes.5 However, only people with type 2 diabetes were 
involved, and only qualitative methods were used. Several 
questions remain unanswered, such as whether there are 
differences between patient subgroups and which factors 
are associated with information needs.

Thus, the present study aims to identify and analyse: (1) 
information needs of people with recently diagnosed type 
1 or type 2 DM; (2) information needs within different 
subgroups; and (3) factors associated with information 
needs concerning DM such as current level of informa-
tion, health-related quality of life or participation prefer-
ences. An information need is defined as the ‘recognition 
that their knowledge is inadequate to satisfy a goal, within 
the context/situation that they find themselves at a 
specific point in the time’.6

MethODs
study design and population
The present cross-sectional study combined quantitative 
and qualitative methods (mixed-methods) using baseline 
data of participants in the German Diabetes Study (GDS). 
GDS is an ongoing prospective observational study initi-
ated and coordinated by the German Diabetes Center.7 
The GDS aims to investigate the course of disease and 
the consequences of DM and has been described in 
detail elsewhere.7 Participants are people aged between 
18 years and 69 years with recently diagnosed DM with a 
duration of less than 12 months of known diabetes. Data 
assessment comprises standardised questionnaires and 
interviews, detailed physical examinations and compre-
hensive metabolic phenotyping.

The present study included 157 consecutive partici-
pants from the GDS between February 2014 and May 
2016. Nineteen participants were excluded due to missing 
variables, yielding 138 for the final analysis.

ethical approval
This study is performed according to the Declaration of 
Helsinki.7

Patient and public involvement
Patients and public were not involved in the present study. 
The questionnaire for measuring the need for informa-
tion was developed with the participation of people with 
DM in focus groups.

Assessment of information needs
Information needs were assessed using a questionnaire 
developed and evaluated by Chernyak et al8 (online 
supplementary appendix 1). The German language 
version has been previously applied to a clinic-based 
population of people with DM.8 The questionnaire is 
based on a mixed-methods design, namely a partially 
mixed concurrent equal status design.9 Both quantitative 
and qualitative data were assessed without prioritising 
either of the methods.

It includes 11 topics of information needs8: ‘causes of 
diabetes’, ‘course of the disease’, ‘treatment/therapy’, 
‘acute complications’, ‘late complications’, ‘diabetes 
in everyday life’, ‘mental strain’, ‘lifestyle adjustment, 
health promotion and prevention’, ‘support, helplines 
and information sources’, ‘social and legal aspects’ 
and ‘diabetes research’. Participants are able to mark 
whether information is currently needed (no=0/yes=1) 
and assess their current level of information for each 
topic (very well, well, not well and not informed at all). 
Furthermore, participants can prioritise a maximum of 
three topics for which they currently need information. 
A blank text field is provided per information need to 
specify selected needs: ‘Please explain what particular 
interests you have about these topics’. They can also add 
an individual unlisted information need in any question. 
At the end of the information needs questionnaire, the 
participants have the opportunity to reply to the ques-
tion ‘What do you consider to be particularly important 
with regard to information on diabetes?’ in a blank text 
field.

Variables
Outcome: category of information need
Three categories of information needs were defined for 
the purposes of the present study. The first was the desire 
for information (no=0/yes=1) on diabetes research. The 
second category focused on topics related to clinical 
factors of DM including a need for information on the 
causes of diabetes, course of the disease, acute compli-
cations, long-term complications and mental strain. The 
needs identified in the third category focused on the 
management and handling of DM including manage-
ment-related topics, treatment/therapy, diabetes in 
everyday life, lifestyle adjustment, health promotion and 
prevention, support, helplines and information sources 
and social and legal aspects. Within the second and third 
categories, results were summed up and dichotomised 
into ‘low information needs’ (ranging from 0 to 2) or 
‘high information needs’ (ranging from 3 to 5).

Factors associated with information needs
The associated factors were taken from the data assessed 
in GDS as described above. The variables were selected 
as follows: first, a set of variables was deduced empirically 
from the existing literature for quantitative analysis.10–15 
Studies showed that age (years), sex, education, type of 
diabetes, mode of diabetes treatment and health status 
appear to have an impact on information needs.10–15 
Education was coded by ‘other graduation’ and ‘university 
degree’; the type of diabetes was coded by ‘type 1’, ‘type 2’ 
and ‘other’; mode of diabetes treatment was coded by ‘no 
antihyperglycaemic medication’, ‘oral glucose-lowering 
drugs’ and ‘insulin’. Health status was defined according 
to diabetes-related comorbidities (nephropathy, neurop-
athy, peripheral arterial occlusive disease, myocardial 
infarction, stroke and transient ischaemic attack).

https://dx.doi.org/10.1136/bmjopen-2017-017895
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Second, five explorative groups of thematically relevant 
variables in the context of diabetes were developed on a 
theoretical basis:
i. Socioeconomic factors are associated with diabetes-re-

lated information-seeking behaviour.16 Further socio-
economic factors in addition to education, which has 
already been included, were therefore included: em-
ployment coded by ‘no’ or ‘yes’; school graduation 
defined as ‘other graduation’ and ‘graduation from 
high school’; and migration background, denoted by 
place of birth other than Germany or nationality oth-
er than German.

ii. Past diabetes experience is associated with informa-
tion needs.4 It can therefore be assumed that diabe-
tes-related and health-related factors may have an 
impact on information needs. Hence, besides diabe-
tes type and mode of diabetes treatment that have al-
ready been included, the duration of DM (time since 
diagnosis until inclusion in the GDS), hemoglobin 
A1c (HbA1c) and number of overall drugs were also 
included.

iii. As some studies on information needs also report 
on participation preferences and on the people’s 
knowledge,4 this variable was added. Self-reported 
participation preferences, and thus the wish to be in-
volved in medical decision making, were measured 
by the Control Preference Scale, coded by ‘passive 
role’, ‘collaborative role’ and ‘active role’.17 The in-
formation needs questionnaire included questions 
about current level of information. The current lev-
el of information on diabetes research was coded by 
‘high current level of information’ (very well or well 
informed) and ‘low current level of information’ 
(not well or not informed at all). The other two cat-
egories of information needs were summed up and 
dichotomised into ‘high current level of information’ 
(ranging from 0 to 6) as well as ‘low current level of 
information’ (ranging from 7 to 15).

iv. The fourth group of variables refers to depres-
sion and health-related quality of life. People with 
DM have a higher prevalence of depression and 
a lower health-related quality of life than people 
without DM.18 19 This may lead to a lower level of 
activity. Depression was measured using the Center 
for Epidemiological Studies Depression Scale, long 
German version (ADS-L)20 and Problem Areas in 
Diabetes (PAID) survey.21 22 In accordance with the 
respective published evaluation methods, depression 
was coded according to ADS-L as ‘depressive symp-
toms’ (cut-off score >22) and according to PAID as 
‘severe diabetes-related distress’ (cut-off score ≥40). 
Health-related quality of life was measured using the 
36-Item Short-Form Health Survey (SF-36)23 24 and 
analysed according to the physical and mental sum-
mary scales. In addition, the 5-Item WHO Well-Being 
Index questionnaire was analysed, and well-being was 
coded as ‘low well-being’ (ranging from 0 to 12) and 
‘high well-being’ (ranging from 13 to 25).25

v. Several studies have found that ‘self-management’ 
and ‘lifestyle’ are the main contents of the informa-
tion needs of people with DM,4 and thus the present 
study sought to identify a possible association. Self-
management was operationalised using three ques-
tions to be answered with yes or no: ‘Do you have a 
health pass for diabetes?’, ‘Do you perform glucose 
self-monitoring?’ and ‘Have you ever participated in 
an education programme for people with diabetes?’. 
Variables that provide statements on the participants’ 
lifestyles were included: body mass index (BMI), 
smoking behaviour and leisure time activity. BMI was 
categorised in accordance with the WHO definition,26 
smoking behaviour was coded by ‘no answer’, ‘no’ 
and ‘yes’. Leisure time activity was operationalised ac-
cording to the Baecke index27 28 as a summary of the 
variables: ‘During leisure hours, I walk’, ‘During lei-
sure hours, I ride a bike’ and ‘For how many minutes 
a day do you walk or ride a bike going back and forth 
from work, school or shopping?’.

Quantitative analysis
First, descriptive summaries were obtained (depending 
on the distribution of the variables by frequencies, 
percentages, means±SD). Participants’ current levels of 
information were described in percentages. Comparisons 
between the different categories of information needs 
were carried out using McNemar’s test.

To estimate associations between the information need 
categories as described above and associated factors, multi-
variate logistic regression models were fitted, resulting in 
ORs with 95% CI corresponding to one unit changes of 
the independent variable. Three groups of models were 
fitted, using the categories of information needs (high vs 
low) as a dependent binary variable.

The following steps were performed to select the 
final set of independent variables: we first included the 
six groups of variables described above fitting different 
models separately. We excluded variables due to many 
missing values, low impact in the regression analysis, low 
variation or high correlation to other covariables. Larger 
models were then fitted, which included the indepen-
dent variables of all six groups. After discussion of these 
models, fixed sets of independent variables including 
confounders were selected for the three main models. 
The final set of variables included: age, sex, education, 
mode of diabetes treatment (antihyperglycaemic medi-
cation yes vs no), diabetes-related comorbidity (binary), 
current level of information (high vs low), health-related 
quality of life (mental and physical component summary 
score in the SF-36) and BMI (≥30 kg/m² vs <30 kg/m²).

With regard to the research-related information needs 
outcome, the corresponding model was only fitted in the 
subpopulation of subjects with type 2 diabetes, since all 
participants from the type 1 subgroup were in need of 
information on diabetes research. The models for the 
clinical and management-related information needs 
outcomes were run both for type 1 and type 2 diabetes. 
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The mode of diabetes treatment was excluded for type 1 
diabetes because only one participant in that subgroup 
did not use antihyperglycaemic medication. The data 
analysis for this paper was generated using SAS software, 
V.9.4.

Qualitative analysis
The qualitative content analysis was used for the free-text 
entries and performed according to Elo and Kyngäs.29 A 
coding tree was developed by two coders, and one coder 
analysed all entries and the other reviewed the coding. 
According to the questionnaire, the theoretical and 
deductive predefined information need categories were 
first analysed deductively. A subsequent inductive anal-
ysis was performed to determine the subcategories. The 
inductive analysis entailed ‘open coding, creating catego-
ries and abstraction’. During that phase, the data were 
abstracted and described in order to define higher-order 
categories.

results
Participant characteristics
Approximately 60% of the participants were male 
(table 1). About half of them had a university degree, 
and about three quarters were employed. One in eight 
had a migration background. More than 50% had type 2 
diabetes, and about one-fifth were treated without anti-
hyperglycaemic medication. Participants took an average 
of three different drugs. Diabetes-related comorbidity was 
present in every sixth person.

Current level of information
Most participants were not well informed or not informed 
at all about diabetes research (67.9%) (figure 1). 

Regarding clinical topics, the majority of participants 
reported that they were very well or well informed about 
causes of diabetes (69.1%), long-term complications 
(68.7%), course of the disease (66.7%) and acute compli-
cations (60%). Mental strain (63.9%) was the only topic 
where not well informed or not informed at all consti-
tuted the majority. The majority of participants reported 
that they were very well or well informed about the 
following management-related topics: treatment/therapy 
(76.9%), diabetes in everyday life (64.4%), and lifestyle 
adjustment, health promotion and prevention (58.5%). 
The majority of participants stated that they were not 
well informed or not informed at all regarding the topics 
support, helplines and information sources (56.7%) and 
social and legal aspects (74.1%). There were more partic-
ipants with a high current level of information on clinical 
topics (48.1%) than with a high current level of informa-
tion on management-related topics (35.6%) (McNemar’s 
test: p=0.007).

Quantitative results
Information needs
When asked which topics they would like information on, 
the majority of participants stated a need for information 
on all topics listed in the questionnaire (figure 2). Most 
of them (85.8%) wished to have more information about 
diabetes research. Of the clinical topics, participants 
showed the greatest need for information on the course 
of the disease (66.1%). The lowest need was stated for 
information on acute complications (60.3%) and mental 
strain (56.6%). Management-related topics, for example, 
treatment/therapy (80.5%) and lifestyle adjustment, and 
health promotion and prevention (77.9%) were gener-
ally of more interest than clinical topics. The lowest 

Table 1 Participants’ characteristics

Characteristics N (%) Mean (SD)

Total number of participants 138

Age, n=138 46.3 (12.3)

Sex, n=138 Male 88 (64)

Female 50 (36) 

University degree, n=135 64 (47)

Employment, n=137 111 (81)

Migration background, n=136 18 (13)

Type of diabetes, n=138 Type 1 56 (41) 

Type 2 75 (54) 

Other 7 (5) 

Mode of diabetes treatment, n=130 No antihyperglycaemic medication 26 (20) 

Oral glucose-lowering drugs 51 (39) 

Insulin 50 (38) 

Oral glucose-lowering drugs and insulin 3 (2) 

Number of overall drugs, n=130 2.98 (1.9)

Diabetes-related comorbidity, n=136 23 (17)
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information need for management-related topics was 
found for support, helplines and information sources 
(62.9%). Four participants stated no information need.

One hundred and sixteen participants selected three 
prioritised topics, while some participants selected only 
two (n=10) or one (n=5). Figure 3 shows the percentage 

Figure 1 Current level of information of the study population on the diabetes-related topics.

Figure 2 Information needs of the study population.
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with which each topic was selected as the priority from 
all possible options (relative to all 131 participants with 
valid data). When asked to rank the three most important 
topics (page one of the questionnaire, online supplemen-
tary appendix 1), participants prioritised information 
about diabetes research (39.7%) more than most topics 
allocated to the other two categories. A high information 
need was also reported for the clinical topics long-term 
complications (38.9%) and causes of diabetes (29.8%). 
The topics course of the disease (15.3%) and mental 
strain (9.9%), and especially the topic acute complica-
tions (3.8%), were rarely prioritised. The highest priority 
was reported for information about treatment/therapy 
as a management-related topic (48.1%). In the category 
management-related topics, high information needs were 
also reported for lifestyle adjustment, health promotion 
and prevention (38.9%) and diabetes in everyday life 
(32.1%). The topics support, helplines and information 
sources (13%) and social and legal aspects (10.7%) were 
rarely prioritised.

Associated factors
The multiple logistic regression models for participants 
with type 1 diabetes (online supplementary appendix 
2a) showed that the current level of information in clin-
ical and management-related topics is significantly asso-
ciated with information needs (OR 0.17 (0.03–0.92) 
and 0.11 (0.02–0.75)). In people with type 1 diabetes, 
a higher mental component summary score in the 

SF-36 is significantly associated with low information 
needs concerning management-related topics (OR 0.87 
(0.76–0.995)).

Participants with type 2 diabetes (online supplemen-
tary appendix 2b) treated with antihyperglycaemic 
medication were more likely to have information needs 
regarding diabetes research compared with those without 
antihyperglycaemic medication (OR 6.98 (1.38–35.21)). 
Existing comorbidities in people with type 2 diabetes were 
associated with low information needs regarding diabetes 
research (OR 0.04 (0.01–0.38)). However, low statistical 
power should be considered in the interpretation of the 
non-significant results.

If a Bonferroni adjustment for multiple testing for the 
number of independent variables were to be considered, 
only the association of need for diabetes research and 
diabetes-related comorbidity would remain significant in 
subjects with type 2 diabetes.

Qualitative results
Qualitative analysis showed that participants who sought 
information about topics in the category diabetes 
research specifically expressed a need for information on 
study participation and results, scientific developments 
(especially for cures, treatment (eg, artificial pancreas)) 
and technical devices (eg, blood glucose measurement).

Specific information needs that were stated for clinical 
topics, such as causes of diabetes, were: causes of latent 
autoimmune diabetes in adults and people with type 1 

Figure 3 Topics mentioned as most important by participants.

https://dx.doi.org/10.1136/bmjopen-2017-017895
https://dx.doi.org/10.1136/bmjopen-2017-017895
https://dx.doi.org/10.1136/bmjopen-2017-017895
https://dx.doi.org/10.1136/bmjopen-2017-017895
https://dx.doi.org/10.1136/bmjopen-2017-017895
https://dx.doi.org/10.1136/bmjopen-2017-017895
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diabetes in older age. Participants wanted to know more 
about the course of the disease, especially a descrip-
tion of the disease process and positive influences on 
the course of the disease. Wishes for information about 
acute complications were not explained in more detail. 
As far as long-term complications are concerned, partici-
pants expressed specific needs for information regarding 
the conditions under which these long-term complica-
tions occur and how symptoms can be prevented and 
recognised. Needs for information regarding mental 
strain included information on the impact on daily life, 
stress management and fear of hypoglycaemia.

Participants who were interested in the management-re-
lated topics category expressed specific information needs 
about treatment/therapy, in particular information on 
existing and new treatment options (eg, continuous glucose 
monitoring and insulin pump therapy) and information 
about simplified therapy, especially with less measuring and 
fewer insulin syringes. Specific needs in diabetes in everyday 
life were: coping strategies in certain situations including 
tips for simplification (eg, holidays and work), diabetes 
management (eg, time management, calculating insulin or 
bread units) and interaction with people with DM. Informa-
tion needs in the lifestyle adjustment, health promotion and 
prevention category included information about sports and 
nutrition, tips and strategies for handling diabetes better and 
possibilities to share experiences (eg, health insurance and 
weight-loss clinic). In the support, helplines and information 
sources category, participants expressed interest in an over-
view of existing support offers and education programmes. 
Participants who prioritised social and legal aspects wanted 
information about diabetes as a disability and job-related 
information (eg, terminating employment).

The results of the last open question identified a 
preference for information to be provided personally, 
in brochure and video form, or at specific information 
events. Patients expressed a preference for information 
to be provided at all times especially recently after diag-
nosis and when new insights are gained and for it to be 
comprehensive, transparent, neutral and of high quality. 
Furthermore, participants expressed a wish for informa-
tion to be adapted to their level of knowledge.

synthesis of quantitative and qualitative results
The greatest level of interest was shown in the two cate-
gories diabetes research and management-related topics, 
particularly the topic treatment/therapy in the latter. 
Where diabetes research is concerned, participants 
requested more information on new treatments and tech-
nical devices. In both topics, there was a strong desire 
for information about new insights to simplify treat-
ment. Simplification and disease management are core 
qualitative aspects that appear to be relevant to coping 
strategies in daily live. Individual characteristics such as 
existing knowledge appear to be particularly relevant to 
information needs and information provision. It can also 
be noted that participants requested information to be 
adapted to their level of knowledge.

DIsCussIOn
Participants with recently diagnosed DM have a high 
information need in all the topics concerning diabetes 
that were assessed with the information needs ques-
tionnaire. They express a particular need for diabetes 
research and prefer more management-related topics 
than clinical topics. Information needs concerning DM 
seem to be associated with current level of information, 
mode of diabetes treatment, diabetes-related comorbidity 
and mental component summary score in the SF-36.

The highest information need concerned diabetes 
research. This may be due to the fact that participants in 
the GDS are more interested in research questions than 
people with DM who do not participate in a research 
study.7 30 The qualitative results indicate that participants 
wish information to be up to date with the latest scien-
tific findings. Another aim could be to verify information 
provided by their physician.31 Other studies have also 
identified an interest in information on recent scientific 
development.4

In general, participants requested more information on 
management-related topics than on clinical topics. The 
qualitative data clearly show that the explanation of clin-
ical topics frequently includes management-related infor-
mation. For example, participants stated that they would 
like to receive more information on stress management. 
Resource-oriented provision of information is therefore 
more likely to meet the needs of people with recently 
diagnosed diabetes. It can be assumed that this is related 
to the stage at which the recent diagnosis of diabetes was 
made and a presumably better health status. A high need 
for information about treatment/therapy has also been 
identified by other studies.5 12 14 31–34

In people with type 1 diabetes, the analysis of the two 
categories clinical topics and management-related topics 
showed that a low current level of information is associ-
ated with a higher need for information. However, despite 
being currently well informed, participants still required 
information on treatment/therapy. An explanation could 
be: although people feel well informed, they do not 
have the specific information that helps them to achieve 
their personal goal (for instance the simplification of 
everyday life). The qualitative data show that a number 
of participants would like more detailed information that 
is adapted to their level of knowledge. In contrast, infor-
mation on mental strain was rarely prioritised, although 
a low current level of information was reported. St. Jean 
posited that a lack of information sources or unconscious 
information could account for why relevant informa-
tion cannot be obtained.31 The low information need 
concerning mental strain may also be explained by the 
fact that the recently diagnosed participants do not expe-
rience mental strain.

A higher mental component summary score in the SF-36 
was associated with lower information needs in manage-
ment-related topics in people with type 1 diabetes. The 
health-related quality of life of people with type 1 diabetes 
is often reduced because of diabetes-related factors, for 
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example, fear of hypoglycaemia (also reported as an infor-
mation need in the qualitative results).35 In this study, 
people with a higher mental component summary score 
in the SF-36 may feel that they do not need any further 
information to manage their situation. Other studies 
show that optimistic feelings and support in diabetes 
experience were associated with different information 
needs in people with DM.4

In people with type 2 diabetes, antihyperglycaemic 
medication appears to be associated with a greater 
need for information on diabetes research. This finding 
confirms a focus group analysis by Lamberts et al that 
showed a greater need for drug-related information in 
people who have recently started treatment with oral 
glucose-lowering drugs.14

Surprisingly, diabetes-related comorbidity in people 
with type 2 diabetes was associated with a lower need 
for information for diabetes research. No other study 
reported this association. Adjustments were made for 
the current level of information, but it cannot be ruled 
out that people with diabetes-related comorbidities are 
already well informed.

No associations were found between information needs 
and sex, age or further variables, possibly due to an 
insufficient statistical power to detect further significant 
associations.

Regarding the clinical implications of this study, 
results may contribute to an adjustment of the design of 
communication strategies and education programmes at 
an early stage of the disease. Some people with DM felt 
that they received enough information about diabetes 
and therefore did not attend self-management educa-
tion programmes.36 An individual and patient-cen-
tred approach to building programmes can increase 
participation.

limitations and strengths
The present observational study was not designed as 
a population-based study and therefore does not claim 
to represent the entire German diabetes population. 
Rather, it seeks to reveal predictors associated with later 
outcomes (eg, diabetes-associated cardiovascular compli-
cations) in specific subgroups and to unravel underlying 
mechanisms.37 Compared with population-based repre-
sentative samples, our cohort included more male and 
younger participants as well as more highly educated 
participants. Nevertheless, anthropometric data, such as 
BMI, were comparable with other German or European 
cohorts.37 However, the selection may introduce bias 
because the patients who participated in the GDS were 
potentially more motivated, which could suggest a higher 
current level of information.

A limitation of the present study is its relatively low 
sample size and the large number of variables to be investi-
gated as possible risk factors and confounders for informa-
tion need. There is low statistical power to detect weaker 
associations. The results should therefore be interpreted 
with caution. In the ‘final models’, associations might be 

overestimated because of data-driven selection. However, 
due to the low sample size, it was not possible to separate 
the data into two sets of training and test data for model 
building and validation of the final model. Furthermore, 
because of multiple testing in many different regression 
models, some significant results might have occurred by 
chance with respect to alpha inflation. Reference is made 
to the effect of a possible Bonferroni adjustment in the 
results section.

The strengths of the present study are the possibility to 
analyse information needs in people with recently diag-
nosed diabetes, a relevant patient group for the provi-
sion of suitable information. It is noted that information 
needs may rise with the progression of the disease.31 The 
longitudinal design of GDS will allow a prospective anal-
ysis of the patients in this study. Another strength is: a 
large number of variables and their association with infor-
mation needs could be analysed.

COnClusIOn
In people with recently diagnosed diabetes, there 
is currently a high information need for all topics 
concerning diabetes, especially diabetes research and 
management-related topics, although study partici-
pants reported a relatively high level of being informed. 
Participants expressed a particular need for informa-
tion regarding simplification of life with diabetes and 
for information adapted to their level of knowledge. 
Information needs differ between patient groups in 
that information needs are associated with the current 
level of information, mode of diabetes treatment, 
diabetes-related comorbidity and mental component 
summary score in the SF-36. This has to be considered 
when patients are provided with information about 
their disease. An open question is how information 
needs might change over the course of the disease. The 
prospective GDS provides the opportunity to analyse 
this question in the future.
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