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Abstract
Aims/hypothesis Although several studies have reported on
the association between diabetes and depression, none have
used both formal psychiatric criteria and a prospective,
population-based design. Therefore, it remains unclear
whether diabetes is a risk factor for the development of
depression. Moreover, it is not clear if this effect is
influenced by other chronic diseases and functional
disabilities.
Methods A large (n=4,803) representative community-
based study in Spanish elderly subjects (at least 55 years
of age) was conducted. The presence of major depression
was assessed by means of a standardised psychiatric
diagnostic interview (Automated Geriatric Examination
for Computer Assisted Taxonomy). Subjects underwent a

baseline assessment and a follow-up assessment after 2 and
5 years to determine the incidence of depression.
Results At baseline 597 subjects (12.5%) were identified
as having diabetes. Prevalence and incidence of depres-
sion in cases of diabetes were 15.4% and 16.5%
respectively. Diabetes was associated with an increased
risk of prevalent (odds ratio [OR]=1.47; 95% CI: 1.16–
1.83) and incident (OR=1.40; 95% CI: 1.03–1.90)
depression. Controlling for potential confounders did not
essentially change these findings (prevalent depression:
OR 1.41, 95% CI: 1.08–1.83; incident depression: OR
1.26, 95% CI: 0.90–1.77).
Conclusions/interpretation In a large, representative pro-
spective population-based sample using strict psychiatric
criteria, we confirmed previous findings that diabetes is
associated with an increased risk of depression. The
effect on the incidence of depression suggests that
diabetes may play a role in the development of
depression in the elderly. The presence of comorbid
medical diseases seems to decrease the effects of diabetes
on the risk of prevalent depression, but to increase the
risk of incident depression.
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Introduction

Depression is a disorder with many adverse consequences,
including impaired physical capability [1], worsened ad-
justment to somatic illness [2], and even increased risk of
(non-suicidal) death [3]. In patients with diabetes mellitus,
depression has been associated with worsened glycaemic
control [4, 5], non-adherence to treatment [6], and increased
risk of vascular complications, including diabetic retinop-
athy, nephropathy, neuropathy and macrovascular compli-
cations [7]. Several studies have suggested that depression
is a risk factor for mortality in diabetes patients [8–10],
although this has not been confirmed by others [11].

The prevalence of comorbid depression in adults with
diagnosed type 1 and type 2 diabetes has been assessed in
several studies, which were summarised in 1993 [12] and in
2001 [13]. The latter study [13] confirmed that type 1 or 2
diabetes doubles the risk of comorbid depression. Since
most of the studies included in this meta-analysis were
uncontrolled or did not have an optimal control group, a
community-based study was conducted [14]. In this study,
an association between diabetes and depression was found
when comparing diabetic patients who were comorbid for
other chronic disease both with non-diabetic control
subjects with other chronic diseases, and with diabetic
patients who had no other chronic conditions.

Two limitations to the study by Pouwer et al. [14]
prompted us to conduct a new study with some alterations
in study design. (1) Pouwer et al. used the term ‘pervasive
depression’ to denote a positive score on a self-report
questionnaire, whereas the diagnosis of treatable depression
should be based on a formal psychiatric interview. For
example, the available intervention trials [15–17] are all
based on a formal psychiatric interview using the criteria of
the Diagnostic and Statistical Manual of Mental Disorders,
3rd edition (DSM-III). Clinical guidelines for the treatment
of depression in the medically ill are also based on formal
diagnostic criteria. As an indication of how the assessment
of depression affects the estimated prevalence, Anderson et
al. [13] found a prevalence of 11.4% based on formal
psychiatric criteria and of 31.0% based on self-report scales
(p<0.0001). In the present study we therefore used formal
psychiatric criteria of depression. (2) The question of
whether diabetes is a risk factor for depression can only
be addressed in a prospective study assessing incident
rather than prevalent depression. Although several recent
studies have assessed the potential role of diabetes in the
development of depression [18–21], these studies either did
not use formal psychiatric criteria or did not use a
prospective, population-based design. We therefore not
only studied the association of diabetes with prevalent
depression, but also assessed incident depression at 2- and
5-year follow-up.

As in the study by Pouwer et al. [14], the increased risk
of depression was established only in the presence of other
comorbid chronic somatic illness, we explicitly tested the
effects of the presence of chronic comorbidities. As they
had also hypothesised that functional limitations often
accompanying chronic comorbidities could play an essen-
tial role in the development of depression in diabetes, we
also tested and controlled for the covariate effects of
disability on the prevalence and incidence of depression.

Subjects and methods

Sample

Data are from the Zaragoza Dementia and Depression
(ZARADEMP) study. Data collection and sample charac-
teristics have been described elsewhere [22, 23]. In short, a
random sample, stratified by sex and age, of community-
dwelling persons aged at least 55 years was drawn from the
census list of the city of Zaragoza (Spain) in 1991. The
Helsinki convention principles were adhered to throughout
the study, including provision of written informed consent,
privacy, confidentiality and security, according to Spanish
Law.

From an original sample of 9,739 patients, it was found
that 3.6% had moved away, 18.9% had died and 7.6% were
untraceable. In addition, 20.5% refused participation. As a
result, 4,803 subjects underwent the baseline interview,
starting in 1994 (Wave I).

After approximately 2 (Wave II) and 5 years (Wave
III), follow-up assessments of the surviving, non-dement-
ed elderly were conducted. Of the 4,803 patients
originally included, 3,237 (67.4%) participated in Wave
II, with 2,403 of these (74.2%) participating in Wave III.
The main reasons for drop-out at the two follow-up
assessments were: refusal (9.9% and 9.3% respectively),
death (7.0% and 9.2% respectively), untraceable (1.8%
and 3.3% respectively) and moved away (1.6% and 2.1%
respectively) [24].

Assessments

A 25–90-min interview was conducted at the subjects’
homes by well-trained and regularly supervised lay inter-
viewers. The interview included the standardised Spanish
versions of the Mini-Mental State Examination (MMSE)
[24, 25], the Geriatric Mental State (GMS)-History and
Aetiology Schedule- Automated Geriatric Examination for
Computer Assisted Taxonomy (AGECAT) package [26,
27], the Katz Index [28, 29], the Instrumental Activities of
Daily Living (IADL) scale [30, 31], and a series of
questions regarding medical and psychiatric history includ-
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ed in the European Study on Dementia risk factors
questionnaire [32]. All instruments have been validated in
Spanish and have proven reliability. An identical interview
was conducted at approximately 5 years of follow-up, with
the interviewers unaware of the results of the baseline
interview. Medical reports, which are commonly kept at
home by Spanish patients and often include laboratory
tests, were used to help in ascertaining the collected data.

Assessment of depression

Diagnosis of depression was based on the GMS interview, a
semi-structured standardised clinical interview for assessing
the mental state in elderly persons [26]. The AGECAT, a set
of computer algorithms to analyse the GMS data, was
applied to reach psychiatric diagnosis of depression.
Diagnostic confidence levels 1 and 2 were classified as
sub-threshold cases, while confidence levels of 3 or more
have been proven valid for detecting cases of depression
that require clinical attention in community samples [33]. In
this study, the presence of depression was defined as GMS-
AGECAT level 3 or higher. The reliability and validity
(concordance with DSM-III-R diagnosis) of the Spanish
version of the GMS-AGECAT procedure has been reported
elsewhere [23]. Prevalent baseline depression was based on
the first interview, while incident depression was based on
the second interview (Wave II) and third interview (Wave
III), excluding subjects with prevalent depression at
baseline.

Presence of diabetes

The presence of diabetes was scored by assessing the
medical history, by means of the following questions: (1).
Do you have diabetes (sugar)? (2) Who diagnosed you as
having diabetes? and (3) What kind of treatment did you
receive for your diabetes? Only subjects responding
positively to the first question and for whom the diagnosis
was established by a medical doctor and who were
receiving treatment (insulin, oral hypoglycaemic agent or
diet) were regarded as having diabetes.

Covariates

Potentially confounding factors, assessed at baseline,
included demographic variables (age, sex, marital status,
education), cardiovascular risk factors (hypertension, smok-
ing, statin use), comorbid medical illness, cognitive
functioning and disability. Education level was classified
as low (only primary school or less) or not low.
Hypertension was measured by the average of two readings
of blood pressure, classified as either systolic hypertension
(systolic pressure ≥140 mmHg) or diastolic hypertension

(diastolic pressure >90 mmHg). Smoking was based on
WHO criteria [34] for lifetime tobacco exposure and
classified as smoker or non-smoker. Statin use was defined
according to the Anatomical therapeutic chemical classifi-
cation of the WHO [35] and included the use of B04 drugs
(hypocholesterolaemiants). Cardiovascular risk factors were
included as potential confounders because the vascular
depression hypothesis suggests that (part of) late-life
depression is caused by cerebrovascular lesions due to
prolonged atherosclerosis [36]. The presence of other
chronic diseases was estimated by counting the number of
medications currently prescribed to the subjects. Medica-
tion use has been found to be a reliable indicator of chronic
illness [37]. To be counted as medication for a chronic
somatic illness, it had to be one of the following: B01 (anti-
thrombotic agents), B04 (hypocholesterolaemiants), C01
(cardiac therapy), C02 (anti-hypertensives), C03 (diuretics),
H03 (thyroid therapy), H04 (systemic hormonal prepara-
tions, excluding sex hormones and insulins), M01 (anti-
inflammatory and anti-rheumatic products), M04 (anti-gout
preparations), N04 (anti-Parkinson drugs), R03 (drugs for
obstructive airway diseases). Moreover, the drug had to be
taken daily, and had to be prescribed by a medical doctor.
Insulin and psychotropic drugs were not counted.

The Spanish version of the MMSE (Examen Cognosci-
tivo Mini-Mental) [38] is a reliable and valid indicator of
cognitive function in very widespread use. Efficiency
coefficients and population norms very similar to the ones
reported by Folstein et al. in the USA have been found in
Zaragoza [22, 23]. The Katz Index [28, 29], which assesses
the Basic Activities of Daily Living, and the IADL scale
[30, 31] were successfully translated and validated in
Spanish. Taken together, the Katz Index and IADL scale
cover both basic and instrumental aspects of daily living,
and thus describe the level of a subjects’ disability. For this
study, the Katz Index and IADL scale were dichotomised,
distinguishing between disability and no disability.

Statistical analyses

To analyse the cross-sectional and prospective associations
between diabetes and depression in relation to the presence
of comorbidities, we compared the prevalence and inci-
dence of depression between diabetic and non-diabetic
patients. Differences between these groups on categorical
data were tested by chi-square tests, and differences on
variables with approximately normal distributions were
tested with t tests. The magnitude of the association of
diabetes with depression was estimated by odds ratios
(ORs) and their 95% CIs, both in bivariate analyses and in
multivariate analyses, while controlling for the covariates
mentioned above. To study the specific hypothesis that the
association is confounded by disability or comorbidity, we
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repeated the logistic regression analyses with the addition
of these variables and checked whether these variables
accounted for the associations between diabetes and
depression. To test whether the associations between
diabetes and depression are affected by disability and
comorbidity, we conducted stratified analyses based on
the presence of disability and chronic diseases.

Results

Of the 4,803 subjects recruited in the study, 554 (11.5%)
had prevalent depression at baseline (Wave I). At Waves II
and III, remarkably similar prevalence rates were found:
360 (11.1%) and 268 (11.2%). Of the 4,249 subjects with
no baseline depression, 2,889 (68.0%) had a complete
Wave II assessment, and of these 231 (8.0%) had incident
depression. Of the non-depressed baseline subjects, 2,158
also had a Wave III assessment (50.8%). Of these subjects,
189 (8.8%) had incident depression. Subjects with incident
depression at Wave II or Wave III (n=374; 12.9%) were
combined for the analyses, and were contrasted with
subjects without incident depression (n=2515; 87.1%).

Based on the baseline data, 597 of 4,757 patients were
classified as having diabetes (12.5%) and 4,160 as not having
diabetes (87.5%). A group of 46 subjects was considered to
constitute doubtful cases, and these subjects were excluded
from further analyses. In Table 1, a comparison is made
between diabetic and non-diabetic subjects.

Subjects with diabetes differed from non-diabetic coun-
terparts with regard to education level, prevalence of
hypertension and statin use. Prevalent major depressive
episodes were present in 15.4% of the subjects with
diabetes, which was significantly higher than in non-
diabetic subjects (11.0%) (χ2=9.9; p=0.002). Incident
depression was found in 16.5% of the subjects with
diabetes but was significantly lower in subjects with no
diabetes (12.4%) (χ2=4.5; p=0.03).

The magnitude of the associations between diabetes and
depression are shown in Table 2. In bivariate analyses,
subjects with diabetes had a 1.47 (95% CI: 1.16–1.88)
increased risk of prevalent depression and a 1.40 (95% CI:
1.03–1.90) increased risk of incident depression when
compared to non-diabetic subjects. After controlling for
potential confounders, these associations were somewhat
reduced, i.e. 1.41 (95% CI: 1.08–1.83) and 1.26 (95% CI:
0.90–1.77), respectively, but the association with prevalent
depression remained statistically significant. The addition
of disability and presence of chronic somatic disease did
not essentially change the associations.

We conducted a series of secondary analyses to
explore whether the findings are similar when restricted
to subjects >65 years old. We did this because the GMS

was originally designed for subjects older than 65 years,
whereas in our sample a small minority of subjects was
still in the age range of 60 to 65 years. These analyses
resulted in largely comparable findings for both prevalent
(OR unadjusted 1.50) and incident (OR unadjusted 1.29)
depression.

To explore whether disability and the presence of
other chronic somatic diseases modify the associations
between diabetes and depression, we repeated the logistic
regression analyses stratified by the Katz and IADL
scores, and the presence of chronic disease (Table 3). The
association of diabetes and prevalent depression was
observed only in the absence of other chronic somatic
diseases and disability. No clear pattern was observed with
respect to incident depression, although we did note a trend
for diabetes to be associated with incident depression in the
presence of other chronic somatic diseases. However, the
addition of interaction terms for diabetes with comorbidity
and disability to the logistic regression models resulted in
non-significant interaction effects, both for prevalent
depression (diabetes×comorbidity: p=0.20; diabetes×instru-
mental disability: p=0.31; diabetes×basic disability: p=0.89)
and incident depression (diabetes×comorbidity: p=0.26;
diabetes×instrumental disability: p=0.88; diabetes×basic
disability: p=0.33).

Discussion

We studied the cross-sectional and prospective associations
of diabetes mellitus and major depression in a large,

Table 1 Comparison of subjects with and without diabetes by
baseline characteristics and prevalent and incident depression

Diabetes No diabetes

N 597 (12.5%) 4160 (87.5%)
Demographics
Mean age 73.4 (9.0) 73.5 (9.9)
Male sex 40.7% 42.5%
Married/partner 60.1% 58.2%
Low education 53.4% 46.4%**

Cardiovascular risk factors
Hypertension 74.3% 66.7%**
Current smoking 32.9% 31.3%
Statin use 9.9% 4.7%**

Health status
Cognitive functioning (MMSE) 28.4 (5.9) 28.7 (6.5)
Katz index-dependent 13.7% 12.7%
IADL-dependent 23.9% 20.5%

Depression
Prevalent depression 15.4% 11.0%**
Incident depression 16.5% 12.4%*

Unless otherwise stated, values are mean (SD) * p<0.05; ** p<0.01
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community-based sample of elderly subjects. We compared
the prevalence and incidence of depression in diabetic and
non-diabetic patients and controlled for several confound-
ers, including demographic factors, cardiovascular risk
factors, disability and comorbidity. Diabetes was prevalent
in 11.9% of our sample and depression in 15.4% of the
subjects with diabetes, a finding which is highly compara-
ble to the recent estimates of 11.4% [13] and 17.9% for
type 2 diabetes [39]. As the mean age of subjects with
diabetes in our sample was greater than 73 years of age, we
expect that virtually all of them have type 2 diabetes. For
example, in the Pathways Study [40], as many as 96% of
the diabetes patients had type 2 diabetes at a mean age of
58 years.

Diabetes was associated with an increased risk of
prevalent depression of 1.41 (95% CI: 1.08–1.83) after
controlling for covariates, a finding that is similar to previous
reports [13, 14]. Our study also revealed that diabetes was
prospectively associated with an increased risk of incident
depression at 2- and 5-year follow-up of 1.40 (95% CI:
1.03–1.90). This association was somewhat reduced after
controlling for potential confounders and was no longer
statistically significant (1.26; 95% CI: 0.90–1.77).

We explored the suggestion that disability and comor-
bidity play a role in this process and tested to what extent
functional and instrumental disability and the presence of
other chronic somatic diseases confounded and/or moder-
ated the relationship between diabetes and depression.
Adding these variables to our prediction models did not
essentially change the effects of diabetes, so we conclude
that the association is not confounded. Our findings do,
however, suggest that disability and comorbidity moderate
the association between diabetes and (prevalent and
incident) depression. Thus we found an association between
diabetes and prevalent depression only in the absence of
comorbidity and disability. This finding is in line with a
recent report [41] describing that in a sample of diabetic
patients the risk of being depressed increased with the
number of comorbid medical conditions: while one addi-
tional chronic disease was associated with 1.31 odds, three
or more chronic diseases led to a 4.09-fold increased risk.
Elsewhere, increased prevalence rates of depressive symp-
toms were also found only in the presence of comorbid
medical conditions [14]. These findings suggest that the
coexistence of multiple comorbid conditions and the related
disabilities may largely account for the increased risk of
depression in diabetes patients. Our study adds logically to
this information and suggests that in patients with other
chronic somatic diseases, diabetes does not further increase
the risk of prevalent depression. On the other hand, in the
absence of comorbidity, diabetes as such is associated with
an increased risk of depression. However, since the
interaction terms of diabetes with comorbidity were not
statistically significant, these findings should be considered
preliminary.

Since our study was the first to use a prospective design,
we were also able to study whether the association of
diabetes with incident depression is modified by chronic
illness and disability. We did not find a clear pattern, as
none of the subgroups was found to have a significant
association between diabetes and incident depression. Still,
in the subgroup of subjects with other chronic somatic
diseases, we did find a non-significant trend for an
association between diabetes and depression (OR 1.47
95% CI 0.97–2.25) (P=0.07). In contrast to the association
with prevalent depression, the association with incident
depression does not contain the potential bias of reverse

Table 3 Risks of prevalent and incident depression for subjects with
diabetes stratified for presence of other chronic somatic disease, basic
disability and instrumental disability

Prevalent
depressiona

Incident
depressiona

No other chronic
somatic disease

1.78
(1.16–2.72)

0.95
(0.54–1.70)

Other chronic somatic disease 1.26
(0.91–1.75)

1.47
(0.97–2.25)

No basic disability 1.53
(1.12–2.08)

1.25
(0.87–1.81)

Basic disability 1.05
(0.64–1.72)

1.39
(0.57–3.41)

No instrumental disability 1.46
(1.10–1.94)

1.33
(0.95–1.87)

Instrumental disability 1.26
(0.63–2.52)

0.57
(0.06–5.79)

Values are risk (95% CI)
aControlling for age, sex, partner, education, hypertension, smoking,
statin use and cognitive functioning

Table 2 Risk of prevalent and incident depression for subjects with diabetes controlling for several confounders

ORunadjusted ORmodel 1 ORmodel 2 ORmodel 3

Prevalent depression 1.47 (95% CI: 1.16–1.88) 1.46 (95% CI: 1.14–1.87) 1.51 (95% CI: 1.17–1.95) 1.41 (95% CI: 1.08–1.83)
Incident depression 1.40 (95% CI: 1.03–1.90) 1.42 (95% CI: 1.04–1.93) 1.28 (95% CI: 0.91–1.79) 1.26 (95% CI: 0.90–1.77)

Model 1: controlling for age and sex
Model 2: controlling for model 1 +partner, education, hypertension, smoking, statin use and cognitive functioning
Model 3: controlling for model 2 +Katz index, IADL and presence of chronic somatic disease
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effects (i.e. of depression on diabetes). Interestingly, this
finding suggests that it is especially in the presence of
somatic comorbidity that diabetes leads to an additional risk
of depression, thereby differing from our findings on
prevalent depression.

Our findings should be considered in the light of the
following strengths and weaknesses in the study design.
A first strength is that our study used a large,
representative community-based sample of subjects. Sec-
ond, we used a reliable assessment of depression using a
psychiatric interview rather than relying on self-reported
data. Third, we controlled for a series of important
confounders, including not only demographic variables,
but also cardiovascular risk factors, disability and
comorbidity. Among the weaknesses of our study is the
fact that self-reported data on the presence of diabetes are
potentially problematic, although, in fact, the use of self-
reported data is common practice in this field of research.
To eliminate possible errors, we also asked the respond-
ents who the diagnosis was made by and what treatment
they were offered, which gave us the possibility of
conducting validation checks. In a recent report, more-
over, a concordance rate of 96.3% was found between
self-reported presence of diabetes and presence of
diabetes as indicated by the treating physician [42].
However, many people or their physicians may be unaware
of the presence of type 2 diabetes [43]. Our results therefore
apply only to patients with detected diabetes and should be
confirmed in a sample of subjects using an objective
screening method for diabetes. A second limitation is the
fact that depression was assessed at two intervals of 2 and 3
years. In the interim, an unknown number of subjects may
have experienced both remittance and relapse. This may
have influenced our results and led to an underestimation of
incident episodes of depression. However, several studies
[44] have concluded that the majority of late-life depres-
sions follow a chronic course. Therefore, we believe this
does not bias our results in an important way.

Many studies have reported a (cross-sectional) associa-
tion between depression and (pre-)diabetes, but the direc-
tion of the relationship is not well understood [e.g. 10].
Most attention has been directed to the possibility that
depression may lead to diabetes [45, 46]. We demonstrated
that the reverse may also be true.

An increased prevalence of depression is found in
several medical conditions. In recent years, several explana-
tions for this relationship have been put forward, with either
biological mechanisms (e.g. the hypothalamic–pituitary
axis, platelet reactivity) or unhealthy life styles (e.g.
smoking, non-compliance, lack of physical exercise) as
underlying causes [47]. Two groups of hypotheses explain-
ing the occurrence (or recurrence) of depressive symptoms
have been identified [46]. According to the first, depression

results from biochemical changes directly due to the illness
or its treatment. The other group postulates that depression
results from the psychosocial demands or psychological
factors related to the illness or its treatment. Our data do not
enable us to support either of these hypotheses. We did,
however, find that the association between diabetes and
prevalent depression was largely independent of disability
and comorbidity and that the association with incident
depression seemed to be present only in subjects with other
chronic somatic diseases.

Acknowledgement The authors would like to thank the anonymous
referee, whose comments substantially improved this paper. The
ZARADEMP study is supported by grants 94-1562, 97-1321E, 98-
0103 and 01-0255 from the Fondo de Investigación Sanítaria,
Ministerio de Sanidad (Health Research Foundation, Ministry of
Health), Madrid, Spain and grant FPI-068/2002 from the Departamento
de Educación y Ciencia, Gobierno de Aragón (Department of
Education and Science, Government of Aragón), Zaragoza, Spain.
We gratefully acknowledge the following researchers from the
ZARADEMP workgroup for their valuable contribution to this work:
C. De-la-Cámara, J.L. Día, A. Lobo-Escolar, A. Martín, J.A. Montañés,
B. Quetglas, M.A. Quintanilla, T. Ventura and M. Zapata.

References

1. Ormel J, Kempen GIJM, Deeg D et al (1998) Functioning, well-
being, and health perception in late middle-age and older people:
comparing the effects of depressive symptoms and chronic
medical conditions. J Am Geriatr Soc 46:39–48

2. De Jonge P, Ormel J, Slaets JPJ et al (2004) Depressive symptoms
in the elderly predict poor adjustment following somatic events.
Am J Geriatr Psychiatry 12:57–64

3. Penninx BW, Geerlings S, Deeg DJ, Van Eijk JT, Van Tilburg
W, Beekman AT (1999) The effect of minor and major
depression on the risk of death in old age. Arch Gen Psychiatry
56:889–895

4. Ciechanowski PS, Hirsch IB, Katon WJ (2002) Interpersonal
predictors of Hba(1c) in patients with type 1 diabetes. Diabetes
Care 2002 25:731–736

5. Lustman PJ, Anderson RJ, Freedland KE, de Groot M, Carney
RM, Clouse RE (2000) Depression and poor glycemic control: a
meta-analytic review of the literature. Diabetes Care 23:934–942

6. Ciechanowski PS, Katon WJ, Russo JE (2000) Depression and
diabetes: impact of depressive symptoms on adherence, function
and costs. Arch Int Med 160:3278–3285

7. De Groot M, Anderson R, Freedland KE, Clouse RE, Lustman PJ
(2001) Association of depression and diabetes complications: a
meta analysis. Psychosom Med 63:619–630

8. Zhang X, Norris SL, Gregg EW, Cheng YJ, Beckles G, Kahn HS
(2005) Depressive symptoms and mortality among persons with
and without diabetes. Am J Epidemiol 161:652–660

9. Egede LE, Nietert P, Zheng D (2005) Depression and all-cause
mortality among adults with and without diabetes. Diabetes Care
28:1339–1345

10. Katon WJ, Rutter C, Simon G et al (2005) The association of
comorbid depression with mortality in patients with type 2
diabetes. Diabetes Care 28:2668–2672

11. Bruce DG, Davis WA, Starkstein SE, Davis TM (2005) A prospective
study of depression and mortality in patients with type 2 diabetes: the
Fremantle Diabetes Study. Diabetologia 48:2532–2539

2632 Diabetologia (2006) 49:2627–2633



12. Gavard JA, Lustman PJ, Clouse RE (1993) Prevalence of
depression in adults with diabetes, an epidemiological evaluation.
Diabetes Care 16:1167–1178

13. Anderson R, Freedland KE, Clouse RE, Lustman PJ (2001) The
prevalence of comorbid depression in adults with diabetes.
Diabetes Care 24:1069–1078

14. Pouwer F, Beekman AT, Nijpels G et al (2003) Rates and risks for
co-morbid depression in patients with Type 2 diabetes mellitus:
results from a community-based study. Diabetologia 46:892–898

15. Lustman PJ Griffith LS, Freedland KE, Kissel SS, Clouse RE
(1998) Cognitive behavior for depression in type 2 diabetes
mellitus: a randomized controlled trial. Ann Int Med 129:613–621

16. Lustman PJ, Griffith LS, Clouse RE et al (1997) Effects of
nortriptyline on depression and glycemic control in diabetes:
results of a double-blind, placebo-controlled trial. Psychosom
Med 59:241–250

17. Lustman, PJ, Freedland KE, Griffith LS, Clouse RE (2000)
Fluoxetine for depression in diabetes: a randomized double-blind
placebo-controlled trial. Diabetes Care 23:618–623

18. Pedersen SS, Ong AT, Sonnenschein K, Serruys PW, Erdman RA,
van Domburg RT (2006) Type D personality and diabetes predict
the onset of depressive symptoms in patients after percutaneous
coronary intervention. Am Heart J 151:367

19. Polsky D, Doshi JA, Marcus S, Oslin D, Rothbard A, Thomas N,
Thompson CL (2005) Long-term risk for depressive symptoms
after a medical diagnosis. Arch Intern Med 165:1260–1266

20. Palinkas LA, Lee PP, Barrett-Connor E (2004) A prospective
study of Type 2 diabetes and depressive symptoms in the elderly:
the Rancho Bernardo Study. Diabet Med 21:1185–1191

21. Kessing LV, Nilsson FM, Siersma V, Andersen PK (2003) No
increased risk of developing depression in diabetes compared to
other chronic illness. Diabetes Res Clin Pract 62:113–121

22. Lobo A, Saz P, Marcos G et al (2005) The ZARADEMP Project
on the incidence, prevalence and risk factors of dementia (and
depression) in the elderly community: I. The context and the
objectives. Eur J Psychiatry 9:31–39

23. Lobo A, Saz P, Marcos G et al (2005) The ZARADEMP Project
on the incidence, prevalence and risk factors of dementia (and
depression) in the elderly community: II. Methods and first
results. Eur J Psychiatry 9:40–54

24. Folstein MF, Folstein SE, McHugh PR (1975) “Mini-Mental
State”. A practical method for grading the cognitive state of
patients for the clinician. J Psychiatr Res 12:189–198

25. Lobo A, Saz P, Marcos G et al (1999) Revalidation and
standardization of the cognition mini-exam (first Spanish versión
of the Mini-Mental Status Examination) in the general geriatric
population. Med Clin (Barc) 112:767–774

26. Copeland JRM, Dewey ME, Griffiths-Jones HM (1986) Compu-
terised psychiatric diagnosis system and case nomenclature for
elderly subjects: GMS and AGECAT. Psychol Med 16:89–99

27. Lobo A, Saz P, Marcos G et al (1995) The prevalence of
dementia and depression in the elderly community in a
Southern European population: the Zaragoza Study. Arch Gen
Psychiatry 52:497–506

28. Katz S, Ford AB, Moskowitz RW et al (1963) Studies of illness in
the aged. The Index of ADL: a standardized measure of biological
and psychosocial function. JAMA 185:914–919

29. Álvarez M, Alaiz T, Brun E et al (1992) Capacidad funcional de
pacientes mayores de 65 años, según el Índice de Katz. Fiabilidad
del método. Atención Primaria 10:812–816

30. Lawton MP, Brody EM (1969) Assessment of older people: self-
maintaining and instrumental activities of daily living. Gerontol-
ogist 9:179–186

31. Tárraga LL (1995) Evaluación del deterioro cognitivo y funcional
de la demencia. Escalas de mayor interés en la Atención Primaria.
In: Boada M, Tárraga LL (eds) El médico ante la demencia y su
entorno, Módulo 1. Bayer S. A., Barcelona, pp 37–50

32. Launer LJ, Brayne C, Dartigues JF et al (1992) European studies on
the incidence of dementing diseases. A Report of the EURODEM
Research Group. Neuroepidemiology 2 (Suppl 1):1–22

33. Copeland JRM, Davidson IA, Dewey ME et al (1992)
Alzheimer’s disease, other dementias, depression and pseudo-
dementia: prevalence, incidence and three-year outcome in
Liverpool. Br J Psychiatry 161:230–239

34. Ott A, Andersen K, Dewey ME et al (2004) Effect of smoking on
global cognitive function in nondemented elderly. Neurology
62:920–924

35. (2001) Anatomical chemical classification index with defined
daily doses (DDD’s). WHO Collaborating Centre for Drug
Statistics Methodology, Oslo

36. Alexopoulos GS, Meyers BS, Young RC, Campbell S,
Silbersweig D, Charlson M (1997) ‘Vascular depression’
hypothesis. Arch Gen Psychiatry 54:915–922

37. Von Korff M, Wagner EH, Saunders K (1992) A chronic disease
score from automated pharmacy data. J Clin Epidemiol 45:197–203

38. Lobo A, Saz P, Marcos G et al (2002) Adaptación española:
Examen Cognoscitivo Mini Mental. TEA Ediciones, Madrid

39. Nichols GA, Brown JB (2003) Unadjusted and adjusted preva-
lence of diagnosed depression in type 2 diabetes. Diabetes Care
26:744–749

40. Katon WJ, Von-Korff M, Lin EH et al (2004) The Pathways
Study: a randomized trial of collaborative care in patients with
diabetes and depression. Arch Gen Psychiatry 61:1042–1049

41. Egede LE (2005) Effect of comorbid chronic diseases on
prevalence and odds of depression in adults with diabetes.
Psychosom Med 67:46–51

42. Goldman N, Lin I, Weinstein M, Lin Y (2003) Evaluating the
quality of self-reports of hypertension and diabetes. J Clin
Epidemiol 56:148–154

43. Mooy JM, Grootenhuis PA, de Vries H et al (1995) Prevalence
and determinants of glucose intolerance in a Dutch Caucasian
population. The Hoorn Study. Diabetes Care 18:1270–1273

44. Cole GW, Bellavance F, Mansour A (1999). Prognosis of
depression in elderly community and primary care populations:
a systematic review and meta-analysis. Am J Psychiatry
156:1182–1189

45. Musselman DL, Betan E, Larsen H, Phillips LS (2003) Relation-
ship of depression to diabetes types 1 and 2: epidemiology,
biology and treatment. Biol Psychiatry 54:317–329

46. Talbot F, Nouwen A (2000) A review of the relationship between
depression and diabetes in adults. Diabetes Care 23:1556–1562

47. Carney RM, Freedland KE, Miller GE, Jaffe AS (2002)
Depression as a risk factor for cardiac mortality and morbidity:
a review of potential mechanisms. J Psychosom Res 53:897–902

Diabetologia (2006) 49:2627–2633 2633


	Prevalent...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Subjects and methods
	Sample
	Assessments
	Assessment of depression
	Presence of diabetes
	Covariates
	Statistical analyses

	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


