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Abstract
Background: The global prevalence of diabetes among adults will be 6.4% in 2010 and will increase to 7.7% by 2030. 
Diabetes doubles the odds of depression, and 9% of patients with diabetes are affected by depressive disorders. When 
subclinical depression is included, the proportion of patients who have clinically relevant depressive symptoms 
increases to 26%. In patients aged over 65 years, the interaction of diabetes and depression has predicted increased 
mortality, complications, disability, and earlier occurrence of all of these adverse outcomes. These deleterious effects 
were observed even in minor depression, where the risk of mortality within 7 years was 4.9 times higher compared 
with diabetes patients who did not have depressive symptoms. In this paper we describe the design and methods of 
the Minor Depression and Diabetes trial, a clinical trial within the 'Competence Network for Diabetes mellitus', which is 
funded by the German Federal Ministry of Education and Research.

Methods/Design: Patients' inclusion criteria are: Type 2 diabetes mellitus, 65 to 85 years of age, 3 to 6 depressive 
symptoms (minor depression or mild major depression). Our aim is to compare the efficacy of diabetes-specific 
cognitive behavioural therapy adapted for the elderly vs. intensified treatment as usual vs. a guided self-help 
intervention regarding improvement of health related quality of life as the primary outcome. The trial will be 
conducted as a multicentre, open, observer-blinded, parallel group (3 groups) randomized controlled trial. Patients will 
be randomized to one of the three treatment conditions. After 12 weeks of open-label therapy in all treatment 
conditions, both group interventions will be reduced to one session per month during the one-year long-term phase 
of the trial. At the one-year follow-up, all groups will be re-examined regarding the primary and secondary parameters, 
for example reduction of depressive symptoms, prevention of moderate/severe major depression, improvement of 
glycaemic control, mortality, and cost effectiveness. Depending on additional funding, the sample will be continuously 
observed as a prospective cohort; the primary outcome will be changed to mortality for all subsequent follow-up 
measurements.

Trial registration: Current Controlled Trials Register (ISRCTN58007098).

Background
Diabetes is a worldwide problem with devastating
human, social, and economic impacts. The global preva-
lence of diabetes among adults aged 20-79 years will be
6.4%, affecting 285 million adults, in 2010 and will

increase to 7.7% (439 million adults) by 2030 [1]. The
increase in the proportion of people 65 years of age and
older appears to be an important demographic change
that affects the prevalence of diabetes across the world
[2]. Even when the known high rate of undiagnosed type
2 diabetes [3] is not taken into account, it can be esti-
mated that more than eight million people are currently
affected by diabetes in Germany [4]. With regard to the
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German population, the prevalence of diagnosed diabetes
is nearly 8%; if we consider the estimated number of
unreported cases, the prevalence actually is nearly 10%
[4]. In addition to medical complications, e.g. microvas-
cular complications [5], coronary heart disease [6], poly-
neuropathy [7], and vascular consequences [8], diabetes
is extremely costly in economic terms. As a result of the
high burden of illness and related comorbidities, diabetes
has a considerable impact on quality of life, mortality, and
the social insurance system. The direct medical expendi-
tures as well as indirect costs attributable to diabetes in
the US were estimated at $174 billion for 2007 [9], includ-
ing $116 billion in excess medical care and $58 billion in
reduced national productivity. In Germany, the total cost
of diabetes was calculated at € 22 billion for the year 2001
[10]. Thus, the tremendous medical and economic bur-
dens of diabetes make the disease an important clinical
and public health problem.

There is an additional increase in health-service costs
of 50%-75% when depression occurs together with diabe-
tes [11]. People with diabetes are twice as likely to suffer
from depression compared with the general population,
with a pooled prevalence of 9% for depressive disorders
based on diagnostic interviews and 26% based on self-
report scales in controlled studies [12]. There is a strong
body of evidence for multiple adverse interactions
between diabetes and depression. Thus, depression is
considered to be a risk factor for the development of dia-
betes mellitus. Moreover, the comorbidity of depression
and diabetes is associated with adverse diabetes out-
comes. Among patients aged over 65 years, the interac-
tion of diabetes and depression has predicted increased
mortality, complications, and disability, as well as an ear-
lier occurrence of all these adverse outcomes. These dele-
terious effects were observed even in minor depression,
where the risk of mortality within seven years was 4.9
times higher compared with diabetes patients who did
not have depressive symptoms [13]. The elderly are the
fastest growing segment of the European population.
Depressive symptoms are a major public health problem
in this population subgroup because they are common
and are associated with considerable morbidity and
increased mortality. Prevalence rates of 9.7% were shown
in a German sample of primary-care patients aged 75
years and older [14]. However, most elderly persons who
have clinically significant depressive symptoms do not
meet the diagnostic criteria for major depression or dys-
thymic disorder; hence their depressive conditions are
described as minor, subsyndromal, or subthreshold
depression.

Depression has a strong impact not only on medical
outcomes in diabetes but also on psychological and social
outcomes [15,16]; therefore, the treatment of comorbid
depression is increasingly considered essential for the

clinical care of diabetes patients [17]. The described sum-
mary of the evidence for randomised controlled trials
(RCT) treatments for depression in diabetes was based
on a PubMed search. Eleven trials addressed the treat-
ment of depressed diabetes patients in RCTs and were
classified according to the studied interventions [18].
Counselling [19] and cognitive behavioural therapy
(CBT) [20] demonstrated positive results in two trials;
however, generalisability was restricted due to method-
ological limitations (small sample sizes, six-months fol-
low-up, one trial site, and CBT not specific for diabetes).
The most recent trial, which evaluated supportive psy-
chotherapy, showed moderate improvement in depres-
sion according to post-treatment evaluation but not
follow-up data [21]. Three RCTs [22-24] showed that
antidepressants were superior to placebo in treating full-
blown major depression. In the only RCT involving older,
mildly depressed diabetes patients, paroxetine demon-
strated no statistically significant differences compared
with placebo therapy regarding health related quality of
life (HRQoL), glycaemic control, or symptoms of depres-
sion after six months [25]. The effectiveness of algorithm-
based, flexible interventions using a combination of psy-
chological and pharmacological treatments compared
with standard care was evaluated in four RCTs. The psy-
chological modules of these treatments included prob-
lem-solving training [26,27], counselling [28], and
interpersonal therapy [29]. Antidepressants were given
according to the patients' preferences or following a pre-
defined treatment algorithm. Three trials [25-27] pro-
vided evidence of successful treatment of depression. An
additional RCT, which included elderly depressed diabe-
tes patients (among others), showed that patients in the
mixed treatment condition were less likely to die over the
course of a five year interval than patients treated with
usual care (adjusted hazard ratio 0.49, 95% CI [0.24, 0.98])
[28]. The mixed approaches provide at present the best
available scientific evidence of successful treatment of
depression.

In sum, there are encouraging findings that depression
can be treated successfully in diabetes patients. Regarding
metabolic control, SSRIs may have moderately beneficial
results in trials with sufficient statistical power, while
CBT and counselling for depression seem to have rela-
tively positive short-term results. However, the superior-
ity of one of these two approaches has not been
demonstrated yet; neither has it been possible to genera-
lise these results.

Up to now, no trial was found that directly compared
cognitive behavioural therapy (CBT) with intensified
treatment as usual (TAU) for older patients with diabetes
type 2 and minor depression or mild major depression.
Therefore, the aim of the present trial is to evaluate the
efficacy of diabetes-specific CBT vs. an intensified TAU
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vs. a guided self-help intervention (SH) among elderly
patients (65-85 years of age). CBT treatment has been
tested in several trials and has been approved for treating
depression among the elderly. TAU is an intensified form
of the standard procedure of the German health care and
health insurance systems. Currently, the best treatment
for minor or mild depression among elderly diabetes
patients has not been identified. Antidepressants are not
superior to placebo, and psychosocial interventions have
not been tested in this patient group. Hence, TAU is the
best control group (with reasonable safety aspects) to test
the superiority of a new psychosocial treatment. In order
to control for the effect of a group intervention and to
demonstrate specific efficacy, the guided self-help inter-
vention 'Successful ageing with Diabetes' (SH) is a reason-
able comparator and represents a usual group setting in
Germany.

Methods/Design
Trial objectives and endpoints
The primary hypothesis of the MIND-DIA trial is that
CBT is significantly and clinically more effective than
TAU in terms of improvement of health related quality of
life (HRQoL) at a one-year follow-up. Therefore, HRQoL
(mental component) is analysed as the primary outcome
parameter of the present trial.

The secondary hypotheses comprise the assumptions
that CBT offers a specific advantage and is significantly
more effective than SH, as demonstrated by a signifi-
cantly greater improvement in HRQoL compared with
SH groups at the one-year follow-up. Furthermore, it is
surmised that at the one-year follow-up CBT will be
found to be significantly more effective than TAU in
terms of reduction of depressive symptoms and preven-
tion of moderate/severe major depression, improvement
of glycaemic control (HbA1c), prevention of mortality
(yearly follow-up evaluations with mortality as an addi-
tional endpoint are planned depending on subsequent
funding), and cost effectiveness (direct treatment costs:
medication, hospitalisation and other costs over a period
of one year).

Trial design
The trial will be conducted as a multicentre, open,
observer-blinded, parallel groups (3 groups) randomized
controlled trial (RCT). 'Observer-blinded' means that
treatment evaluations will be conducted by blinded asses-
sors. Further blinding is not possible, given the compari-
son of clearly identifiable group interventions with
treatment as usual. All eligible type 2 diabetes patients
within the age range of 65 to 85 years who give informed
consent will be screened at the participating trial sites in
the multicentre trial. All patients with minor depression
or mild major depression (3 to 6 depression symptoms

according to DSM-IV-TR criteria) will be included in the
trial, provided that they meet the other inclusion and
exclusion criteria. Patients included in the MIND-DIA
trial will be randomized to one of the three treatment
conditions: CBT, SH or TAU. In all groups patients will
receive diabetological treatment as usual by their treating
physicians during the trial. After 12 weeks of open-label
therapy, both group interventions will be reduced to one
session per month in the long-term phase of the trial (12
additional months). At the 12-month follow-up, all
groups will be re-examined regarding the primary out-
come variable and all secondary variables. A first analysis
is planned after the end of the short-term phase of the
RCT without the analyses of the parameters for depres-
sion and HRQoL. Therefore, this interim analysis will not
influence the primary results or the conduct of the trial.
For the first funding phase, the duration of the MIND-
DIA trial is expected to be approximately 36 months.
Recruitment of patients started in May 2009. The trial
design is shown in figure 1.

Trial sample
A total of 315 subjects will be included in the trial.
Patients will be recruited in approximately 20 centres that
specialise in diabetes treatment in the Rhine-Main and
Ruhr areas. In the participating centres, all 65- to 85-
year-old patients with type 2 diabetes who give informed
consent will be screened in a two-stage procedure
(Patient Health Questionnaire (PHQ-9) [30] followed by
the Structured Clinical Interview for DSM IV Disorders
(SCID) [31]. All patients with minor depression or mild
major depression will be included in the trial. Other
inclusion and exclusion criteria of the trial are listed
below.

Inclusion criteria
• type 2 diabetes mellitus diagnosed at least 6 months
before entering the trial
• 65 to 85 years of age
• minor depression (adapted from the DSM-IV-TR
research criteria: we require 3 to 4 symptoms rather
than 2 to 4 symptoms or mild major depression
(according to DSM-IV-TR criteria, 5 to 6 depressive
symptoms); a past history of major depression is not
an exclusion criterion
• living near the coordinating institution where treat-
ment will take place
• written informed consent given

Exclusion criteria
• serious violent, homicidal, or suicidal ideation, par-
ticularly clinically significant suicide risk or history of
attempted suicide within the past 2 years
• history of schizophrenia, psychotic symptoms, or
bipolar disorder
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• organic brain syndrome, dementia, or substantial
cognitive impairment (according to the three-step
MCI screening)
• alcohol or substance abuse or dependence in the
past 12 months (other than nicotine abuse/depen-
dence)
• insufficient ability to understand German
• regular participation in a self-help group (minimum
4 sessions in the past 12 months)
• psychotherapy (in the past 3 months)
• bereavement and grief reaction (loss < 3 months)
• planned hospital admission within the next 3
months
• medical contraindication for physical activity
• history of severe, acute or chronic medical disorder
(other than diabetes), which probably would impede
commitment to the trial or lead to biased trial results
(based on the critical appraisal of the investigator)
• patients who have taken antidepressants or mood-
stabilising medication regularly over the 30 days prior
to screening, patients who have taken fluoxetine regu-
larly over the 60 days prior to screening, or patients

on depot neuroleptic medication over the 5 inter-
injection intervals prior to screening
• blood chemistry ALT and/or AST value(s) greater
than or equal to three times the upper limit of normal
prior to randomization; estimated GFR lower than 30;
blood chemistry TSH values lower than 0.5 mlU/L or
greater than 5 mlU/L adapted to reference ranges of
the laboratory
• legal incompetence or legal guardianship
• participation in competing trials

Trial interventions
Patients included in the MIND-DIA trial will be random-
ized to one of the three treatment arms. Within group
interventions, all sessions will be videotaped and super-
vised by psychotherapists. Adherence to treatment will
be evaluated by a rating system.

(1) CBT is a manualised diabetes-specific cognitive
behavioural therapy, delivered by trained psychologists in
small groups (4 to 8 participants) in an outpatient setting.
CBT is based on a manualised programme (12 weekly
sessions) designed for older adults with type 2 diabetes;

Figure 1 Design of the MIND-DIA trial.
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the treatment includes cognitive and behavioural strate-
gies to overcome depression and diminish diabetes-
related distress, reduce perceived barriers to various
aspects of self-management, increase physical activity,
and enhance coping skills. Central elements are psychoe-
ducation, support, problem solving, pleasant activities,
scheduling of physical activity by use of pedometers,
thought-control techniques, cognitive restructuring,
Socratic dialogue, training in social skills and interper-
sonal contact, crisis intervention, and emergency plan-
ning. In terms of a workbook, theoretical background,
worksheets, and exercises are given to the patients. An
important element of the CBT condition is the adoption
of pedometers to increase patients' activity levels. For
seven days prior to the start of the intervention, patients
will wear a sealed pedometer to determine their baseline
activity. During the first week of the trial, patients will not
change their usual activity level. At the start of the inter-
vention, there will be one session in which information
will be provided to the patients about the link between
the amount of walking and improvements in health and
about general consequences of doing more walking.
Patients will be asked to set themselves specific weekly
(or monthly) goals regarding the number of steps they
will take based on their individual baseline measure-
ments. In addition to the daily step measurements, the
number of steps will be recorded by the pedometer on a
weekly basis. Furthermore, patients will receive weekly
feedback on their physical activity level in the form of
graphic and written information. After 12 weeks of open-
label therapy, the CBT intervention will be reduced to
one session per month during the long-term phase of the
trial. The topics of the short-term sessions will be repli-
cated during the long-term phase in order to increase the
therapeutic power of the intervention.

(2) The manualised, guided self-help intervention 'Suc-
cessful ageing with Diabetes' (SH), with a focus on living
and ageing with diabetes, will be delivered by trained
moderators (elder-care nurses, nurses, educators, or oth-
ers). Moderators should pay attention, be empathetic,
and give support to all patients. The guided self-help
intervention will provide an intact community and a
sense of belonging. This procedure will enable the inves-
tigators to control for unspecific group effects due to par-
ticipation in a social network of people who share the
same problems; such participation may reduce social or
emotional isolation. The moderators should promote
reciprocal caring and the sharing of relevant information
regarding diabetes and ageing. The primary value of this
group condition will be the mutual aid offered by mem-
bers to one another. Therefore, no formal therapeutic
aspects will be involved; moderators should restrict their
function to guiding the group and giving support. The
intervention is based on a manualised programme, which

comprises only recommendations for group sessions.
Patients primarily choose the topics or group activities.
Thematically, the intervention modules will be compara-
ble to the programmes of German self-help groups; such
programmes consist of spontaneous conversation or sev-
eral group activities.

(3) The participants in the TAU group and their treat-
ing physicians will receive diagnostic feedback regarding
minor or mild depressive symptoms and cognitive func-
tion. Furthermore, feedback on the therapeutic options
will be given to the physicians if minor or mild depressive
symptoms are diagnosed. For minor depression or
depressive symptoms on a subclinical level, the following
treatment options, including combinations of them, are
generally possible:

• 'watchful waiting' (to await the spontaneous remis-
sion of the disorder)
• psychotherapy and/or physical activity
• currently, there is no scientific evidence for medical
treatment with antidepressants in elderly diabetes
patients with minor depression, but a treatment
attempt with a well-tolerated antidepressant (e.g. ser-
traline or citalopram) could be an optional medical
intervention.

However, any treatment option may be chosen, since
care as usual for sub-threshold depression is currently
not formalised.

Outcome measures
The primary outcome variable is HRQoL as measured by
the Short Form-36 [32]: z-values will be obtained by z-
transformation of the SF-36 Mental Component Sum-
mary score based on means and standard deviations of
age- and gender-matched reference groups from the Ger-
man general population. This transformation will be per-
formed because it is known that in some respects HRQoL
decreases differently with age for men and women.
Because the level of depressive symptoms is already rela-
tively low in patients with subthreshold depression com-
pared with patients who have major depression
(notwithstanding a comparably low HRQoL), the possi-
bility for improvement is reduced ('bottom effect').
Hence, when one assesses the efficacy of an intervention
in this specific group, it seems reasonable to analyse, in
additional studies, other important variables, e.g.
HRQoL, as the primary outcome variable and depressive
symptoms as a secondary variable among others. Results
of our own research demonstrated that HRQoL is
extremely reduced among diabetes patients with depres-
sive symptoms: Differences in SF-36 z-values were -1.4
for the physical and -1.9 for the mental component, a
finding that indicates that a bottom effect is not to be
expected in HRQoL.
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Secondary outcome variables are: HRQoL (physical
component as measured by the Physical Component
Summary Score), reduction of depressive symptoms
(Quick Inventory of Depressive Symptomatology-Clini-
cian Rated, QIDS-C-16 [33]; Hamilton Depression Scale,
HAMD [34]), prevention of moderate/severe major
depression (Depression module, SCID), improvement of
glycaemic control (HbA1c), prevention of mortality, and
cost-effectiveness. Standardised rater training of evalua-
tors who were blind to treatment conditions was carried
out for observer-derived depression assessments (QIDS-
C, HAMD, SCID).

Other psychometric questionnaires used in the present
trial are: PAID, Problem Areas in Diabetes [35,36]; FKV-
15, Freiburger Fragebogen zur Krankheitsverarbeitung
(15-Item-Version) [37]; RSE, Rosenberg Self-Esteem
Scale [38]; SDSCA, Summary of diabetes self-care activi-
ties measure [39]; H-Skala, Hopelessness Scale [40]; and
K-INK, Inkongruenzfragebogen [41]. Economic evalua-
tion will be performed alongside the MIND-DIA clinical
trial over the course of the complete trial period. Costs
and effects will be discounted at the rate recommended
by the German guidelines for economic evaluation issued
by the Institute for Quality and Efficiency in the Health
Care Sector (IQWiG); the rate currently is 3%. The three
outcomes estimated for the economic analysis will be
depression-free years, quality adjusted life years (QALYs),
and cumulative cost accrued in each arm of the trial. A
detailed protocol of the cost-effectiveness analysis along-
side the MIND-DIA study was published previously [42].

In addition, mild cognitive impairment (MCI) will be
identified by a three-step MCI diagnostic instrument.
The MCI parameter will be used as a predictor for treat-
ment response in the CBT group. It is expected that
patients with MCI will show poorer responses to the
treatment compared with patients without MCI. In a first
step all patients will be screened by the semi-quantitative
interview according to Strawbridge [43] via telephone or
face to face by research assistants. Those patients who
report memory decline within the past year will be
screened in a second step by the Mini-Mental State
Examination [44]. Patients who score less than 25 points
but more than 16 points on the MMSE will be screened in
a third step by the following instruments: Clinical
Dementia Rating (CDR) [45], Syndrom Kurztest (SKT)
[46], and Mehrfachwahl-Wortschatz-Intelligenztest
(MWTB) [47]. Early Alzheimer's dementia or substantial
cognitive impairment will be an exclusion criterion for
the trial. All patients who are excluded in the baseline
phase of the trial will receive support to arrange an elabo-
rate medical diagnostic evaluation. Initially, MCI-positive
patients will be included in the trial but screened again at
a 1-year follow-up by the MMSE. Endpoints, measuring

instruments, and time of data collection are shown in
table 1.

Statistical analysis
Sample size calculation
The power calculation is based on expected differences in
SF-36 z-scores. Based on our own comparison of type 2
diabetes patients with mainly untreated depression ver-
sus non-depressed patients, we assume differences of δ =
0.6 between CBT and TAU and of δ = 0.4 between CBT
and SH. For the latter comparison, a significant difference
can be detected with a power of 90% if n = 132 patients
per intervention group are enrolled (2-sided t-test, α =
0.05). Given 132 patients in the CBT group, it is sufficient
to enroll 51 patients in the TAU group to achieve a power
of 95% for the comparison CBT vs. TAU. We therefore
plan to recruit a total number of 315 patients (132 in
CBT, 132 in SH, and 51 in TAU). We expect a rate of loss
to follow-up of 20% in light of our experiences in the
ongoing Depression and Diabetes (DAD) study and
assuming that mortality will play a role in our sample
because of the age of the patients. Analyses will be per-
formed using an intent-to-treat principle (ITT) that
includes all randomised subjects in the groups to which
they were assigned. The last observation carried forward
method (LOCF) will be used for the handling of missing
data due to dropouts. The primary population for analy-
sis is the ITT population. To fully appreciate the potential
influences of missing responses and the LOCF method
chosen as imputation procedure, additional sensitivity
analyses examining the effects of different imputation
methods will be performed and discussed.
Analysis of outcome variables
There will be one analysis of depression and health
related quality of life after completion of the trial, i.e. no
interim analyses are planned for the primary parameters.
The primary response variable is the z-transformed SF-
36 Mental Component Summary (MCS) score at the one-
year follow-up. We plan to employ a linear regression
model of z-transformed SF-36 score on type of interven-
tion and baseline score. Additional variables (e.g. gender,
age, centre, and illness severity) may be included in the
model, if indicated.

The hypotheses will be ordered hierarchically (1: CBT
vs. TAU, 2: CBT vs. SH); the second hypothesis will be
tested at a two-sided 5% level only if the first test is signif-
icant at a two-sided 5% level. Analyses will be performed
using an intent-to-treat analysis, and the last observation
carried forward method will be used for the handling of
missing data. Secondary outcomes (HRQoL (physical
component), severity of depression, prophylaxis of mod-
erate/severe major depression, glycaemic control
(HbA1c), and mortality) will be analysed primarily in a
descriptive manner. For binary response variables, the
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Table 1: Endpoints, measuring instruments, and time of data collection

Endpoint of 
the economic 
evaluation

Derived from/
questionnaire 
name

Time of measurement (Month)

Baseline M 3 M 6 M 9 M 12 M 15

Incidence rate 
of depression

Depression 
module of the 
SCID

X X X

Severity of 
depression

QIDS/Hamilton 
Scale

X X X X

QALYs SF-36
EQ-5D

X X X X X X

MCI (three-step 
screening)

Interview of 
Strawbridge
MMSE
CDR
SKT + MWTB

X X*

Health sector 
and patients' 
costs

Cost 
questionnaire

X X X X

Laboratory 
parameters

Safety 
parameters: 
ALT, AST, 
creatinine, TSH

X

HbA1c X X X X X X

Diabetes-
related 
emotional 
distress, coping, 
diabetes self-
care activities

PAID
SDSCA
FKV-15

X X X X

Interpersonal 
aspects

SE
H-Skala
K-INK

X X X X

*those patients with a positive MCI screening at baseline

numbers and proportion of responders will be presented
together with 95% confidence intervals for the propor-
tions; continuous variables will be analysed by use of
summary statistics. If differences between intervention
groups are investigated, outcomes will be adjusted for
baseline values through use of appropriate models (linear,
logistic, or Poisson regression); however, the p-values for
such secondary analyses may not be interpreted as confir-
matory findings. Subgroup analyses stratified for gender
(male/female), mild cognitive impairment (yes/no), and

number of previous depressive episodes (<3, ≥3) also will
be carried out. These analyses will be conducted using
the same methods as those for the full population. Time
to onset of moderate/severe major depression and con-
version rates to dementia will be analysed using Kaplan-
Maier estimates.
Safety
Differences between the treatment groups regarding rates
of mortality and suicidality will be described descrip-
tively. P-values from Fisher's exact test for pairwise com-



Petrak et al. BMC Geriatrics 2010, 10:21
http://www.biomedcentral.com/1471-2318/10/21

Page 8 of 9
parison may be calculated but not interpreted in a
confirmatory manner.
Ethical aspects
The procedures set out in the trial protocol regarding the
conduct, evaluation, and documentation of this trial are
designed to ensure that all persons involved in the trial
abide by Good Clinical Practice (GCP) and the ethical
principles described in the current revision of the Decla-
ration of Helsinki. Clinical monitoring, data manage-
ment, and biometry according to GCP will be conducted
by IZKS Mainz. The trial will be carried out in keeping
with local legal and regulatory requirements. All patients
will be in treatment, regularly seen by diabetologists and
trial clinicians. Before being admitted to the clinical trial,
the patients must agree to participate after the nature,
scope, and possibleconsequences of the trial have been
explained in a form understandable to them. The patients
must give written informed consent. A copy of the signed
consent document must be given to each patient. The
documents must be in language that is understandable to
the patients and must specify who informed them. Dur-
ing the trial, patients will be identified solely by means of
year of birth and an individual identification code
(patient number, randomisation number). For protection
of these data, organisational procedures will be imple-
mented to prevent distribution of the data to unauthor-
ised persons. The appropriate regulations of local data
legislation will be followed in their entirety. Five indepen-
dent ethics committees voted their approval of these pro-
cedures. The main ethics committee for the MIND-DIA
trial is the local Medical Ethics Committee (Ethikkom-
mission bei der Landesärztekammer Hessen); approval
has been given on 09/04/2009. Further ethic committees
which approved the MIND-DIA trail are: the local Medi-
cal Ethics Committee (Ethikkommission der Ärztekamm-
er Nordrhein), the local Medical Ethics Committee
(Ethikkommission der Ärztekammer Westfalen-Lippe)
and the Ethics Committees of the Ruhr-University
Bochum and the Johann-Wolfgang Goethe University,
Frankfurt.

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

Authors' contributions
FP coordinator and principal investigator (PI), MJM coordinating investigator,
MH applicant and investigator, KK clinical trial specialist, CR biometrician. All
authors developed the design and methods for the clinical trial. KP and FP
wrote the manuscript. CR provided support relating to the statistical analysis.
All co-authors read, edited, and approved the final manuscript. All authors par-
ticipated in the work sufficiently to take public responsibility for their respec-
tive parts of the paper.

Acknowledgements
This work was supported by the Kompetenznetz Diabetes mellitus (Compe-
tence Network for Diabetes mellitus) funded by the German Federal Ministry of 
Education and Research (FKZ: 01GI0819).

We thank Isabel Bengesser, Department of Clinical Psychology and Psychother-
apy, Johannes Gutenberg-University, Mainz, Germany, who provided support 
relating to the literature search and preparation of the trial protocol.

Author Details
1Clinic of Psychosomatic Medicine and Psychotherapy, LWL-University Clinic 
Bochum, Ruhr-University Bochum, Bochum, Germany, 2Department of 
Psychology, Clinical Psychology and Psychotherapy, Eberhard Karls University, 
Tübingen, Germany, 3Department of Clinical Psychology and Psychotherapy, 
Johannes Gutenberg-University, Mainz, Germany, 4Interdisciplinary Centre for 
Clinical Trials Mainz (IZKS Mainz), University Medical Centre, Johannes 
Gutenberg-University, Mainz, Germany and 5Clinic for Psychiatry and 
Psychotherapy Giessen and Clinic for Psychiatry and Psychotherapy Marburg-
Süd, Germany

References
1. Shaw JE, Sicree RA, Zimmet PZ: Global estimates of the prevalence of 

diabetes for 2010 and 2030.  Diabetes Atlas  in press.
2. Wild S, Gojka R, Green A, Sicree R, King H: Global prevalence of diabetes. 

Estimates for the year 2000 and projections for 2030.  Diabetes Care 
2004, 5:1047-1053.

3. Rathmann W, Haastert B, Icks A, Löwel H, Meisinger C, Holle R: High 
prevalence of undiagnosed diabetes mellitus in Southern Germany: 
Target populations for efficient screening. The KORA survey 2000.  
Diabetologia 2003, 46:190-4.

4. Hauner H: Diabetesepidemie und Dunkelsziffer.  In Deutscher 
Gesundheitsbericht Diabetes Deutsche Diabetes-Union: Kirchheim, Mainz; 
2008:7-11. 

5. Kilpatrick ES, Rigby AS, Atkin SL: A1C variability and the risk of 
microvascular complications in type 1 diabetes: data from the 
Diabetes Control and Complications Trial.  Diabetes Care 2008, 
31:2198-202.

6. Avogaro A, Giorda C, Maggini M, Mannucci E, Raschetti R, Lombardo F, 
Spila-Alegiani S, Turco S, Velussi M, Ferrannini : Incidence of coronary 
heart disease in type 2 diabetic men and women: impact of 
microvascular complications, treatment, and geographic location.  
Diabetes Care 2007, 30:1241-7.

7. Ziegler D, Rathmann W, Dickhaus T, Meisinger C, Mielck A: Prevalence of 
polyneuropathy in pre-diabetes and diabetes is associated with 
abdominal obesity and macroangiopathy: the MONICA/KORA 
Augsburg Surveys S2 and S3.  Diabetes Care 2008, 31:464-9.

8. Katon WJ, Lin EH, Williams LH, Ciechanowski P, Heckbert SR, Ludman E, 
Rutter C, Crane PK, Oliver M, von Korff M: Comorbid depression is 
associated with an increased risk of dementia diagnosis in patients 
with diabetes: A prospective cohort study.  J Gen Intern Med 2010, 28:.

9. American Diabetes Association: Economic costs of diabetes in the U.S. in 
2007.  Diabetes Care 2008, 31:596-615.

10. Köster I, von Ferber L, Ihle P, Schubert I, Hauner H: The cost burden of 
diabetes mellitus: the evidence from Germany--the CoDiM study.  
Diabetologia 2006, 49:1498-1504.

11. Simon GE, Katon WJ, Lin EH, Ludman E, von Korff M, Ciechanowski P, 
Young BA: Diabetes complications and depression as predictors of 
health service costs.  Gen Hosp Psychiatry 2005, 27:344-351.

12. Anderson RJ, Freedland KE, Clouse RE, Lustman PJ: The prevalence of 
comorbid depression in adults with diabetes: a meta-analysis.  Diabetes 
Care 2001, 24:1069-1078.

13. Black SA, Markides KS, Ray LA: Depression predicts increased incidence 
of adverse health outcomes in older Mexican Americans with type 2 
diabetes.  Diabetes Care 2003, 26:2822-2828.

14. Weyerer S, Eifflaender-Gorfer S, Köhler L, Jessen F, Maier W, Fuchs A, 
Pentzek M, Kaduszkiewicz H, Bachmann C, Angermeyer M: Prevalence 
and risk factors for depression in non-demented primary care 
attenders aged 75 years and older.  J Affect Disord 2008, 111:153-163.

15. Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B: Depression, 
chronic diseases, and decrements in health: results from the World 
Health Surveys.  Lancet 2007, 370:851-858.

16. Lin EH, Rutter CM, Katon W, Heckbert SR, Ciechanowski P, Oliver MM, 
Ludman EJ, Young BA, Williams LH, McCulloch DK, von Korff M: 

Received: 5 March 2010 Accepted: 4 May 2010 
Published: 4 May 2010
This article is available from: http://www.biomedcentral.com/1471-2318/10/21© 2010 Petrak et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Geriatrics 2010, 10:21

http://www.biomedcentral.com/1471-2318/10/21
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12627317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18650371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17290034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18039804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18308683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16752168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16168795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11375373
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14514586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18372049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17826170


Petrak et al. BMC Geriatrics 2010, 10:21
http://www.biomedcentral.com/1471-2318/10/21

Page 9 of 9
Depression and advanced complications of diabetes: a prospective 
cohort study.  Diabetes Care 2010, 33:264-9.

17. Ciechanowski PS, Katon WJ, Russo JE: Depression and diabetes: impact 
of depressive symptoms on adherence, function, and costs.  Arch Intern 
Med 2000, 160:3278-85.

18. Petrak F, Herpertz S: Treatment of depression in diabetes: an update.  
Curr Opin Psychiatry 2009, 22:211-217.

19. Huang X, Song L, Li T: The effect of social support on type II diabetes 
with depression.  Chin J Clin Psychol 2001, 9:187-9.

20. Lustman PJ, Griffith LS, Freedland KE, Kissel SS, Clouse RE: Cognitive 
behavior therapy for depression in type 2 diabetes mellitus. A 
randomized, controlled trial.  Ann Intern Med 1998, 129:613-21.

21. Simson U, Nawarotzky U, Friese G, Porck W, Schottenfeld-Naor Y, Hahn S, 
Scherbaum WA, Kruse J: Psychotherapy intervention to reduce 
depressive symptoms in patients with diabetic foot syndrome.  Diabet 
Med 2008, 25:206-212.

22. Lustman PJ, Griffith LS, Clouse RE, Freedland KE, Eisen SA, Rubin EH, Carney 
RM, McGill JB: Effects of nortriptyline on depression and glycemic 
control in diabetes: results of a double-blind, placebo-controlled trial.  
Psychosom Med 1997, 59:241-50.

23. Lustman PJ, Freedland KE, Griffith LS, Clouse RE: Fluoxetine for 
depression in diabetes: a randomized double-blind placebo-
controlled trial.  Diabetes Care 2000, 23:618-23.

24. Lustman PJ, Clouse RE, Nix BD, Freedland KE, Rubin EH, McGill JB, Williams 
MM, Gelenberg AJ, Ciechanowski PS, Hirsch IB: Sertraline for prevention 
of depression recurrence in diabetes mellitus: a randomized, double-
blind, placebo-controlled trial.  Arch Gen Psychiatry 2006, 63:521-529.

25. Paile-Hyvarinen M, Wahlbeck K, Eriksson J: Quality of life and metabolic 
status in mildly depressed patients with type 2 diabetes treated with 
paroxetine: a double blind randomised placebo-controlled 6-month 
trial.  BMC Fam Pract 2007, 8:34.

26. Williams JW Jr, Katon W, Lin EHB, Noel P, Worchel J, Cornell J: The 
effectiveness of depression care management on diabetes-related 
outcomes in older patients.  Ann Intern Med 2004, 140:1015-24.

27. Katon WJ, Von Korff M, Lin EHB, Simon G, Ludman E, Russo E: The 
Pathways Study: A randomized trial of collaborative care in patients 
with diabetes and depression.  Arch Gen Psychiatry 2004, 61:1042-9.

28. Stiefel F, Zdrojewski C, Bel Hadj F, Boffa D, Dorogi Y, So A, Ruiz J, de Jonge 
P: Effects of a multifaceted psychiatric intervention targeted for the 
complex medically ill: a randomized controlled trial.  Psychother 
Psychosom 2008, 77:247-256.

29. Bogner HR, Morales KH, Post EP, Bruce ML: Diabetes, depression, and 
death: A Randomized controlled trial of a depression treatment 
program for older adults based in primary care (PROSPECT).  Diabetes 
Care 2007, 30:3005-3010.

30. Kroenke K, Spitzer RL, Williams JB: The PHQ-9: validity of a brief 
depression severity measure.  J Gen Intern Med 2001, 16:606-13.

31. Wittchen HU, Zaudig M, Fydrich T: SKID. Strukturiertes Klinisches 
Interview für DSM-IV.  Göttingen: Hogrefe; 1997. 

32. Bullinger M, Kirchberger I: SF-36-Fragebogen zum Gesundheitszustand.  
Göttingen, Bern: Hogrefe; 1998. 

33. Rush A: The 16-Item quick inventory of depressive symptomatology 
(QIDS), clinician rating (QIDS-C), and self-report (QIDS-SR): a 
psychometric evaluation in patients with chronic major depression.  
Biological Psychiatry 54:573-583.

34. Hamilton M: Development of a rating scale for primary depressive 
illness.  Br J Soc Clin Psychol 1967, 6:278-96.

35. Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson AM, Aponte JE, 
Schwartz CE: Assessment of diabetes-related distress.  Diabetes Care 
1995, 18:754-60.

36. Kulzer B, Hermanns N, Ebert M, Kempe J, Kubiak T, Haak T: 
Problembereiche bei Diabetes (PAID) - Ein neues Messinstrument zur 
Erfassung der Emotionalen Anpassung an Diabetes.  Diabetes und 
Stoffwechsel 2002, 11:144.

37. Hardt J, Petrak F, Egle UT, Kappis B, Schulz G, Küstner E: What does the 
FKV measure? An examination of the Freiburger Fragebogen zur 
Krankheitsverarbeitung in patients with varying diseases.  Z Klin Psychol 
Psychother 2003, 33:41-50.

38. Ferring D, Filipp SH: Messung des Selbstwertgefuehls: Befunde zu 
Reliabilitaet, Validitaet und Stabilitaet der Rosenberg-Skala. 
Measurement of self-esteem: Findings regarding reliability, validity, 
and stability of the Rosenberg Scale.  Diagnostica 1996, 3:.

39. Toobert D, Hampson S, Glasgow R: The summary of diabetes self-care 
activities measure: results from 7 studies and a revised scale.  Diabetes 
Care 2000, 23:943-50.

40. Krampen G: Skalen zur Erfassung von Hoffnungslosigkeit (H-Skalen).  
Göttingen: Hogrefe; 1994. 

41. Grosse-Holtforth M, Grawe K, Tamcan Ö: Inkongruenzfragebogen.  
Göttingen: Hogrefe; 2004. 

42. Chernyak N, Petrak F, Plack K, Hautzinger M, Müller MJ, Giani G, Andrea 
Icks: Cost-effectiveness analysis of cognitive behaviour therapy for 
treatment of minor or mild-major depression in elderly patients with 
type 2 diabetes: study protocol for the economic evaluation alongside 
the MIND-DIA randomized controlled trial (MIND-DIA CEA).  BMC 
Geriatr 2009, 9:25.

43. Strawbridge WJ, Shema SJ, Balfour JL, Higby HR, Kaplan GA: Antecedents 
of frailty over three decades in an older cohort.  J Gerontol B Psychol Sci 
Soc Sci 1998, 53:9-16.

44. Folstein M, Folstein S, McHugh P: "Mini-mental state". A practical 
method for grading the cognitive state of patients for the clinician.  J 
Psychiatr Res 1975, 12:189-198.

45. Petersen RC, Doody R, Kurz A, Mohs RC, Morris JC, Rabins PV, Ritchie K, 
Rossor M, Thal L, Winblad B: Current concepts in mild cognitive 
impairment.  Arch Neurol 2001, 58:1985-1992.

46. Erzigkeit H: Manual zum SKT Form A.  In 4. Auflage edn Beltz-Verlag 
Weinheim; 1989. 

47. Lehrl S: Mehrfachwahl-Wortschatz-Intelligenztest MWT-B.  In 5. Auflage 
edn Spitta Verlag Balingen; 2005. 

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2318/10/21/prepub

doi: 10.1186/1471-2318-10-21
Cite this article as: Petrak et al., Cognitive behavioural therapy in elderly 
type 2 diabetes patients with minor depression or mild major depression: 
study protocol of a randomized controlled trial (MIND-DIA) BMC Geriatrics 
2010, 10:21

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19933989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11088090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19553878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9786808
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18290863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9178335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10834419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16651509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17570858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15197019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15466678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18443391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17717284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11556941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12946886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6080235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7555499
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10895844
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15143849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19570236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1202204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11735772
http://www.biomedcentral.com/1471-2318/10/21/prepub

	Abstract
	Background
	Methods/Design
	Trial objectives and endpoints
	Trial design
	Trial sample
	Inclusion criteria
	Exclusion criteria
	Trial interventions
	Outcome measures
	Statistical analysis
	Sample size calculation
	Analysis of outcome variables
	Safety
	Ethical aspects



