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Abstract Aims/hypothesis: We compared the screening
performance of different measures of depression: the
standard clinical assessment (SCA); the Beck Depression
Inventory (BDI); the Center of Epidemiological Studies-
Depression Scale (CES-D); and the Problem Areas in
Diabetes (PAID) questionnaire, which assesses diabetes-
specific distress. We also studied the ability of these mea-
sures to detect diabetes-related distress. Materials and
methods: A total of 376 diabetic patients (37.2% type 1;
23.9% type 2 without insulin treatment, 38.8% type 2 with
insulin) completed the BDI and CES-D; patients who
screened positive participated in a diagnostic interview, the
Composite International Diagnostic Interview (CIDI).
Also, all patients completed the PAID questionnaire. Re-
sults of the SCA that related to depression diagnosis were
reviewed to correct for false negative screening results.
Results: The prevalence of clinical depression was 14.1%,
with an additional 18.9% of patients receiving a diagnosis
of subclinical depression. Sensitivity for clinical depres-
sion in SCA (56%) was moderate, whereas BDI, CES-D
and the PAID questionnaire showed satisfactory sensitivity
(87, 79 and 81%, respectively). For subclinical depression,
the sensitivity of the PAID questionnaire (79%)was sufficient,

whereas that of SCA (25%) was poor. All methods showed
low sensitivity for the detection of diabetes-specific emotional
problems (SCA 19%, CIDI 34%, BDI 60%, CES-D 49%).
Conclusions/interpretation: The screening performance of
SCA for clinical and subclinical depression was modest.
Additional screening for depression using the PAID or
another depression questionnaire seems reasonable. The
ability of depression screening measures to identify dia-
betes-related distress is modest, suggesting that the PAID
questionnaire could be useful when screening diabetic
patients for both depression and emotional problems.
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Abbreviations BDI: Beck Depression Inventory . CES-
D: Center of Epidemiological Studies – Depression Scale .
CIDI: Composite International Diagnostic Interview . ICD-
10: International Classification of Diseases, 10th revision .
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Introduction

The comorbidity of diabetes and depression is associated
with adverse diabetes outcomes. Compared with non-
depressed diabetic patients, depressed diabetic patients
have poorer glycaemic control [1, 2], a higher risk of
multimorbidity and mortality [3, 4], increased functional
impairment [5], and poorer adherence to diet, exercise, and
diabetes self-management [6, 7]. In addition, coexisting
depression has a negative impact on the quality of life of
patients with diabetes [8, 9] and is associated with a
significant increase in total expenditure on health care [10].
The negative effect of depression in diabetes is not only
established for more severe clinical cases of depression, but
can also be demonstrated in patients with mild depressive
symptoms or subclinical depression [1, 2, 4].

N. Hermanns . B. Kulzer . M. Krichbaum . T. Haak
Research Institute of the Diabetes Academy
Mergentheim (FIDAM),
Bad Mergentheim, Germany

T. Kubiak
Psychological Institute, University of Greifswald,
Greifswald, Germany

N. Hermanns (*)
FIDAM,
Postfach 114,
97961 Bad Mergentheim, Germany
e-mail: hermanns@diabetes-zentrum.de
Tel.: +49-7931-594553
Fax: +49-7931-59489553



Approximately 30–40% of diabetic patients reported
elevated depressive symptoms in self-report measures and
10–15% of diabetic patients suffer from a depressive
disorder, according to clinical criteria [11, 12].

The reasons for the high comorbidity of depression and
diabetes are not fully understood [13]. Besides general
demographic and psychosocial characteristics, certain di-
abetes-related stressors are associated with elevated de-
pression rates in diabetes; these stressors include the
presence of complications, poor glycaemic control, and
treatment with insulin [5, 12, 14, 15].

The detrimental consequences of depression in patients
with diabetes are not inevitable because effective treat-
ments for depression are available [16–18]. A prerequisite
for the effective treatment of depression is the detection of
depressed diabetic patients. Indeed, several guidelines for
diabetes care [19, 20] recommend screening for depression.

However, experts currently estimate that only 25% of
depressed diabetic patients are identified in clinical prac-
tice. Thus, timely identification of depressed diabetic
patients seems to be a great challenge in routine diabetes
care. We therefore investigated the diagnostic performance
of different assessment methods of depression in clinical
practice: the standard clinical assessment (SCA); depres-
sion questionnaires; and the Problem Areas in Diabetes
(PAID) questionnaire, which is used to assess diabetes-
specific stressors.

In addition to the assessment of depression, it seems
reasonable to measure diabetes-specific emotional distress
in clinical practice. Among patients with diabetes, diabe-
tes-related stressors (e.g. acute and late complications or
poor glycaemic control) are known risk factors for de-

pression as well as for reduced quality of life [12, 15, 21,
22]. Furthermore, in previous research diabetes-specific
emotional distress was negatively associated with effec-
tiveness of diabetes self-management and glycaemic
control while controlling for the effect of diabetes-non-
specific emotional distress, such as depression [7]. Thus, in
addition to detecting depression proper, it seems reasonable
to seek to identify patients with a large number of diabetes-
specific stressors [7, 21–24].

Given the relevance of the diagnosis of depression in
diabetic patients and the assumed strong desire of clini-
cal practitioners to avoid multiple testing, we also ex-
amined the ability of the depression measurement tools
mentioned above to identify patients with a high amount
of diabetes-related distress, as measured by the PAID
questionnaire.

Subjects and methods

Study protocol

All diabetic patients referred to the Diabetes Centre
Mergentheim participated in a thorough clinical examina-
tion at the time of admission to the hospital. This ex-
amination consisted of a thorough interview about the
patient's medical history and current symptoms; laboratory
tests; a medical examination; and a review of previous
medical reports about comorbidities of diabetes. Based on
the results of this standard clinical examination (SCA),
diagnoses were given according to the International
Classification of Diseases, 10th revision (ICD-10). The

Table 1 Sample description

Characteristic All
n=376

No depression
n=252

Subclinical depression
n=71

Clinical depression
n=53

p valuea

Age (years) 52.2±14.3 52.4±14.6 51.6±15.2 51.8±11.8 0.895
Women (%) 148/376

(39.4)
86/252 (34.1) 33/71 (46.5) 26/53 (54.7) 0.008

Education (years) 11.1±3.7 11.0±3.4 10.9±3.6 11.0±3.4 0.856
Diabetes type and treatment
Type 1 diabetes 140/376

(37.2)
102/252 (40.5) 22/71 (31) 16/53 (30.2)

Type 2 diabetes (no insulin
treatment)

90/376
(23.9)

63/252 (25.0) 16/71 (22.5) 11/53 (20.8)

Type 2 diabetes (insulin treatment) 146/376
(38.8)

87/252 (34.5) 33/71 (46.5) 26/53 (49.0) 0.180

Disease duration (years) 13.5±10.7 14.1±10.7 12.3±10.4 12.6±10.6 0.358
HbA1c (%) 8.5±1.6 8.4±1.6 8.8±1.6 8.6±1.4 0.264
Patients with complications 240/376

(63.8)
163/252 (64.7) 43/71 (60.6) 34/53 (64.1) 0.815

Number of complications 1.3±1.4 1.3±1.4 1.1±1.2 1.2±1.3 0.394
BDI score 8.3±8.1 4.1±2.9 14.4±6.2 20.4±9.5 <0.001
CES-D score 15.6±10.7 10.0±5.2 22.3±8.4 32.0±10.3 <0.001
PAID score 30.6±18.1 23.0±14.0 41.3±19.6 50.0±17.4 <0.001

Values are means±SD or n. Numbers in parentheses are column percentages
aAll significance tests were univariate ANOVAs (degrees of freedom, 2,373) or χ2 tests
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SCA was conducted by a medical doctor and lasted
approximately 45 min.

Independently of the results of this SCA, all patients who
were admitted for inpatient treatment in June and July 2002
and were aged between 18 and 75 years were invited to
participate additionally in depression screening (n=529).
Of these patients, 420 (79.4%) gave written, informed
consent to participation in the study and completed two
depression questionnaires: the German versions of the
Beck Depression Inventory (BDI) [25], and the Center of
Epidemiological Studies-Depression Scale (CES-D) [26].
They also completed a questionnaire relating to their de-
mographic and medical characteristics. Patients who
screened positive in one or both of these screening ques-
tionnaires (cut-off score >10 in BDI or >23 in CES-D) were
invited to a diagnostic interview. The diagnostic interview

chosen was the Composite International Diagnostic Inter-
view (CIDI). The psychometric properties of the CIDI have
been studied extensively and are highly accepted [27].
Each CIDI was conducted by a psychology graduate, who
was trained before conducting the interviews and super-
vised during the data collection by a certified clinical
psychologist who was not involved in the study. To reduce
expectation bias [28], the interviewer was not aware of the
test scores in the depression questionnaires or the results of
the SCA. According to the ICD-10 criteria, affective
disorders were diagnoses F30–F39. Complete depression
data were obtained from 388 diabetic patients (74.3%),
since 32 of the patients screened positive did not participate
in the CIDI. The recruitment and reasons for not
participating in the second stage of the study are described
elsewhere in more detail [15].

Table 2 Effect of depression status on PAID questionnaire (results of univariate ANOVAs)

Item
no.

Item All
n=376

No depression
n=252

Subclinical depression
n=71

Clinical depression
n=53

F a

1 Not having clear and concrete goals for your diabetes
care

1.7±1.4 1.5±1.4 1.9±1.3 2.6±1.5 11.8

2 Feeling discouraged with your diabetes treatment
plan

1.5±1.4 1.1±1.2 2.0±1.3 2.7±1.4 39.7

3 Feeling scared when you think about living with
diabetes

2.5±1.0 2.1±0.9 3.2±0.8 3.4±0.7 77.1

4 Uncomfortable social situations related to your
diabetes care

1.3±1.3 1.0±1.1 1.7±1.5 2.2±1.4 29.9

5 Feeling deprivation regarding food or meals 1.7±1.4 1.4±1.2 2.1±1.5 2.2±1.4 14.2
6 Feeling depressed when you think about living with

diabetes
1.1±1.3 0.7±0.9 1.7±1.2 2.6±1.6 82.0

7 Not knowing if your mood or feelings are related to
your diabetes

1.5±1.3 1.0±1.1 2.2±1.2 2.7±1.3 63.8

8 Feeling overwhelmed by your diabetes 1.1±1.2 0.8±0.9 1.7±1.3 2.2±1.5 47.5
9 Worrying about low blood sugar reactions 1.8±1.6 1.5±1.5 2.0±1.6 2.6±1.7 11.0
10 Feeling angry when you think about living with your

diabetes
1.2±1.3 0.9±1.1 1.9±1.4 2.0±1.3 30.8

11 Feeling constantly concerned about food and eating 1.3±1.3 1.0±1.1 1.8±1.4 2.2±1.5 30.4
12 Worrying about the future and the possibility of

serious complications
2.7±1.5 2.3±1.4 3.5±1.4 3.6±1.3 36.2

13 Feeling guilty or anxious when you get off track with
the diabetes management

2.3±1.5 1.9±1.3 2.9±1.5 3.3±1.3 32.3

14 Not accepting your diabetes 1.1±1.4 0.7±1.1 1.7±1.6 2.4±1.7 42.8
15 Feeling unsatisfied with your diabetes physician 1.1±1.4 0.9±1.3 1.4±1.6 1.8±1.7 9.6
16 Feeling that diabetes is taking too much of your

mental and physical energy every day
1.4±1.4 1.0±1.1 1.9±1.4 2.7±1.6 47.9

17 Feeling alone with your diabetes 1.1±1.3 0.7±1.0 1.6±1.5 2.2±1.5 41.1
18 Feeling that your friends and family are not

supportive of your diabetes management efforts
0.9±1.2 0.6±0.9 1.2±1.4 1.8±1.6 28.3

19 Coping with complications of diabetes 1.9±1.6 1.4±1.3 3.0±1.6 2.6±1.8 41.3
20 Feeling burned out by the constant effort needed

to manage diabetes
1.3±1.3 0.9±1.0 1.9±1.3 2.5±1.5 48.6

Total scale 30.2±18.1 23.0±14.0 41.3±14.9 50.0±17.4 97.1
aFor all significance tests: degrees of freedom, 2,373, p<0.001
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All 388 patients were asked to complete the German
version of the PAID questionnaire, which is designed to
identify negative emotional responses related to various
aspects of diabetes. The questionnaire consists of 20 items
(Table 2). Each item can be rated on a five-point Likert
scale ranging from 0 (no problem) to 4 (serious problem).
According to the recommendation of the measure's authors,
the PAID questionnaire scores are transformed to a scale of
0–100, higher scores indicating more serious emotional
problems. The original scale has proved its validity and
reliability [7]. The German version of this scale was re-
evaluated and showed a highly satisfactory reliability
(Cronbach's α=0.93; Spearman Brown rtt=0.93, retest
reliability rtt=0.75); it also has proven construct and
concurrent validity [29]. PAID questionnaires could not
be obtained from 12 patients; therefore, these subjects had
to be excluded from the analysis. Thus, 376 diabetic
patients were included in the final analysis (Table 1).

For the diagnosis of diabetes-related stress, a cut-off of
≥40 in the PAID questionnaire was selected to determine
whether more severe diabetes-specific emotional problems
were present. This cut-off score is based on a series of stud-
ies using the PAID questionnaire in European samples of
diabetic patients; a cut-off score of 40 is one standard de-
viation above the mean of the studied population [21, 30].

The two-stage procedure chosen—consisting of a
screening procedure using depression questionnaires and
the verification of depression using the CIDI only in
patients who screened positive—could be affected by so-
called verification or work-up bias. Thus, true positive
cases with false negative screening results could not be
detected [28]. To minimise this bias we checked the records
of SCA at the time of each patient's admission to the
hospital; we specifically monitored whether diagnoses
F30–F39 were given. Thus, we were able to identify pos-
sible false negative results among the negative screened
patients and to determine the rate of detection of depression
by the SCA procedure.

The study was conducted according to the recommenda-
tions of the Declaration of Helsinki and was approved by
the local ethics committee.

Statistical analysis

In order to identify the PAID questionnaire items that
discriminate best between depressed and non-depressed
patients, univariate ANOVAs were performed with several
categories of depression status as the independent vari-
ables. No depression defined as a low or normal was
depression score. Subclinical depression was defined as an
elevated depression score, but not sufficiently elevated to
meet the criteria for clinical depression. Clinical depression
was defined in accordance with the ICD-10.

To determine the screening performance of the PAID
questionnaire in identifying patients with clinical or sub-
clinical depression and to identify optimal cut-off scores,
receiver operating characteristic curve (ROC) analysis was
used. The AUC was calculated to quantify screening

ability. The AUC of the screening instrument is evaluated
by comparison with the AUC of the diagonal line, which
represents classification by chance (AUC=0.50).

The optimal cut-off score of the screening instrument is
selected by using the score that is closest to the intersection
of the ROC and the diagonal line from the upper left to the
lower right side of the graph. This crossing point is usually
used to locate the score and provides the optimal balance
between sensitivity and specificity [31].

Fig. 1 ROC curve of the PAID questionnaire score for screening for
clinical depression

Fig. 2 ROC curve of the PAID questionnaire score for screening for
subclinical depression
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Systat 10.2 (Systat Software, Point Richmond, CA,
USA) and SPSS 11.5 (SPSS, Chicago, IL, USA) were used
to carry out the statistical analyses.

Results

Depression scores in the BDI or CES-D were elevated in
120 diabetic patients (31.9%). These patients participated
in the CIDI, and 49 of them fulfilled the criteria for clinical
depression according to ICD-10. Subclinical depression, as
defined above, was present in 71 diabetic patients (18.9%).
In order to minimise verification bias, the records of the
SCA were reviewed for diagnoses F30–F39. A total of 30
patients received a diagnosis of clinical depression based
on the results of the SCA. From these, 26 cases were
identified through the CIDI. Evidently, four patients with
clinical depression received a false negative screening
result. Of these four patients, two were treated concurrently
with antidepressive medication, and the other two received
psychotherapeutic treatment. In these four patients depres-
sive symptoms were concurrently in remission, indicated
by negative screening results in the BDI and CES-D. In
total, 53 diabetic patients received a diagnosis of clinical
depression, indicating a prevalence of clinical depression in
this sample of 14.1%. Characteristics of the sample
regarding sociodemographic and medical variables are
given in Table 1. With the exception of the depression and
PAID questionnaires, only sex showed a significant
difference among the three subgroups (no or low depres-
sion, subclinical depression, and clinical depression).

The results of the assessment of diabetes-related distress
are reported in Table 2. In the PAID questionnaire, the
items describing worries about future complications and
hypoglycaemic reactions and feelings of guilt for sub-
optimal diabetes self-management scored highest. There
were 116/376 (30.8%) diabetic patients who scored 40 or

higher on the PAID questionnaire, indicating a great
amount of diabetes-related distress in one-third of the
sample. There was a significant association (p<0.001)
between depression status and diabetes-related distress
(proportion of patients with high diabetes-related distress:
in patients with low or no depression it was 37/252
[14.7%]; in patients with subclinical depression it was
40/71 [56.3%]; and in patients with clinical depression it
was 39/53 [73.6%]).

Before we compared the diagnostic performance of
different methods for assessing depression, we examined
the screening performance of the PAID questionnaire for
depression. To explore the ability of the PAID question-
naire items to discriminate among the different states of
depression, univariate ANOVAs with depression status as
the independent variable (no or few depressive symptoms
vs subclinical depression vs clinical depression) were
calculated for each of the PAID questionnaire items. The
results of this analysis are shown in Table 2. All PAID
questionnaire items were able to discriminate significantly
among the different states of depression. Cognitive de-
pressive symptoms that were related to diabetes had the
highest F-values.

The ability of the PAID questionnaire to screen for
clinical depression according to ICD-10 was assessed by
using the area under the ROC. The ROC relating to the
screening performance of the PAID questionnaire in
identifying diabetic patients with clinical depression is
displayed in Fig. 1. The AUC for the total score of the
PAID questionnaire was 0.83±0.03, which is significantly
higher (p<0.001) than the diagonal line, which represents
classification by chance (AUC 0.50). A cut-off score for
the PAID questionnaire of ≥38 was closest to the intersec-
tion of the ROC and the dotted diagonal line. This crossing
point provided an optimal balance between sensitivity
(81%) and specificity (74%).

Table 4 Diagnostic performance of different assessment methods for detection of subclinical depression (%)

Sensitivity Specificity PPV NPV

SCA 25.2 (20.8–29.6) 98.4 (97.1–99.7) 88.2 (84.9–91.5) 74.0 (69.6–78.4)
Clinical depression diagnosis (CIDI & SCA) 40.3 (35.3–45.3) 98.1 (96.7–99.5) 90.6 (87.7–93.5) 78.0 (73.8–82.2)
PAID 79.0 (74.9–83.1) 76.4 (72.1–80.7) 60.4 (55.5–65.3) 88.7 (85.5–91.9)

Numbers in parentheses are the 95% confidence interval
PPV positive predictive value, NPV negative predictive value

Table 3 Diagnostic performance of different assessment methods for detection of clinical depression (%)

Sensitivity Specificity PPV NPV

SCA 56.6 (51.6–61.6) 98.8 (97.8–1.00) 88.2 (84.9–91.5) 93.3 (90.8–95.8)
CES-D 79.2 (75.1–83.3) 88.8 (85.6–92.0) 53.8 (48.8–58.8) 96.3 (94.4–98.2)
PAID 81.1 (77.1–85.1) 74.0 (69.6–78.4) 33.9 (29.1–38.7) 96.0 (94.0–98.0)
BDI 86.8 (83.4–90.2) 81.4 (77.5–85.3) 43.4 (38.4–48.4) 97.4 (95.8–99.0)
BDI+CES-D 90.6 (87.7–93.5) 78.0 (73.8–82.2) 40.3 (35.3–45.3) 98.0 (96.6–99.4)

Numbers in parentheses are the 95% confidence interval
PPV positive predictive value, NPV negative predictive value
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A second ROC analysis was performed to determine the
ability of the PAID questionnaire to differentiate between
diabetic patients with a normal depression score and
patients with an elevated depression score according to one
of the two depression questionnaires. The latter group
comprised not only those patients with clinical depression
but also those with subclinical depression. The area under
the ROC was 0.84±0.22 (Fig. 2). Thus, the ability of the
PAID questionnaire to identify patients with elevated
depressive symptoms is equivalent to its ability to identify
diabetic patients with clinical depression. For the identifi-
cation of subclinical and clinical depression, a lower cut-off
score of ≥33 seemed to be appropriate (sensitivity=79%
and specificity=76%).

We compared the screening performance of the PAID
questionnaire regarding the diagnosis of clinical depression
with the diagnostic performance of routine assessment in
clinical care (SCA) and the two depression questionnaires,
BDI and CES-D (Table 3). The SCA had the lowest sen-
sitivity for the detection of clinical depression. Additional
screening for depression enhanced the sensitivity of the
screening procedure remarkably. Measuring diabetes-
specific distress with the PAID questionnaire increased
sensitivity to more than 80%, which was equivalent to
the sensitivity of the CES-D. The BDI yielded the high-
est sensitivity for the detection of clinical depression. A
sensitivity of >90% resulted from the combination of the
two depression questionnaires, but at the expense of a
lower specificity (78%). In summary, the screening per-
formance for detection of clinical depression with the PAID
questionnaire was markedly higher than that of SCA,
slightly lower than with the BDI, but equivalent to using
the CES-D. Positive predictive values of the questionnaires
(BDI, CES-D, and PAID) were rather low, whereas
negative predictive values were satisfactorily high.

The screening performance of the PAID questionnaire,
compared with the SCA and clinical depression diagnoses
(CIDI and SCA), in detecting subclinical depression is
shown in Table 4. The SCA and clinical depression
diagnosis had rather low sensitivity in detecting subclinical
depression, whereas the PAID questionnaire had an
acceptable ability to detect subclinical depression. Nega-
tive predictive values for the PAID questionnaire were
acceptable, whereas those of SCA and clinical depression
diagnosis were markedly lower, indicating a high frequen-
cy of false negative results.

Since diabetes-related emotional distress per se has a
negative impact on self-management of the disease, we

studied the ability of depression measures to detect
diabetes-specific emotional distress (Table 5). Clearly, the
SCA and clinical depression diagnosis (SCA and CIDI)
had very low sensitivity in detecting diabetes-related
emotional problems. Using the two depression question-
naires with the cut-off scores suggested for the detection of
depression enhanced the sensitivity of the screening for
diabetes-specific emotional problems to 49% (CES-D) and
60% (BDI); however, this procedure left 51 and 40%,
respectively, of the patients with diabetes-related distress
undetected. Using the combination of two depression
questionnaires enhanced sensitivity to 67%. As can be
derived from the negative predictive value of the different
depression measures, 14.8–27.5% of the diabetic patients
with a negative depression screening result displayed
evidence of diabetes-related emotional distress.

However, analysis of the ROC characteristics of the two
depression questionnaires demonstrated a satisfactory
screening performance (BDI, AUC=0.85±0.02; CES-D,
AUC=0.80±0.02), but suggested markedly lower cut-off
scores than those used for depression diagnosis. For the
BDI a cut-off of >7 was suggested, for the CES-D a cut-off
of >14.

Discussion

Screening for depression is recommended in several
guidelines for psychosocial care. This study focused on
the question of the most appropriate method to detect
depressive disorders in diabetic patients through the use of
depression-specific measures as well as the assessment of
diabetes-related distress.

In our sample, 14.1% of patients received a diagnosis of
clinical depression. In addition, 18.9% of the diabetic
patients showed evidence of subclinical depression; thus,
33.0% of the studied sample suffered from depressive
symptoms. Although this rate is slightly higher than would
be expected from the findings of meta-analyses, the
prevalence of depression in our sample was close to that
which would be expected from other studies of depression
and diabetes [11, 32]. The slightly higher rate in our sample
could be explained by the fact that the specialised diabetes
centre may have attracted patients who had more problems,
including more depression, than the average patient with
diabetes.

The study provides an overview of different depression
measures for depression screening in diabetic patients.

Table 5 Diagnostic performance of different assessment methods for detection of diabetes-specific emotional distress (%)

Sensitivity Specificity PPV NPV

SCA 18.9 (14.9–22.9) 95.4 (93.3–97.5) 64.7 (59.9–69.5) 72.5 (68.0–77.0)
Clinical depression diagnosis (CIDI & SCA) 33.6 (28.8–38.4) 96.2 (94.3–98.1) 79.5 (75.4–83.6) 76.4 (72.1–80.7)
BDI 60.3 (55.4–65.2) 86.6 (83.2–90.0) 66.0 (61.2–70.8) 83.0 (79.2–86.8)
CES-D 49.1 (44.0–54.2) 91.9 (89.1–94.7) 73.0 (68.5–77.5) 80.2 (76.2–84.2)
BDI+CES-D 67.2 (62.5–71.9) 84.2 (80.5–87.9) 65.5 (60.7–70.3) 85.2 (81.6–88.8)

Numbers in parentheses are the 95% confidence interval
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With regard to duration, the rather intensive SCA, lasting
approximately 45 min, is a relatively favourable example
of current clinical practice, in which the average visit lasts
between 2 and 15 min [33, 34]. In spite of these rather
generous time resources, the sensitivity of the SCA for the
detection of clinical depression was 56%. Although this
result was far better than the currently estimated detection
rate [35], it means that 44% of diabetes patients who were
currently clinically depressed would have remained un-
diagnosed. Since even under rather favourable circum-
stances the sensitivity of the SCA for clinical depression is
moderate, additional screening for depression in diabetic
patients seems to be reasonable. The use of general de-
pression questionnaires can increase the sensitivity to 90%.
Since the lower 95% confidence limit of sensitivity of the
two depression questionnaires is clearly distinct from the
upper 95% confidence limit of sensitivity of the SCA, this
increase in screening performance could be regarded as
substantial.

Although the benefits of depression questionnaires for
depression screening in the general population as well as in
diabetic patients have been demonstrated previously [36,
37], general depression questionnaires have not been
widely used, given the low detection rate of 25% in
diabetic patients [35]. Researchers may speculate about the
reasons for this state of affairs. One reason could be that the
primary expectation of diabetic patients who seek diabetic
care is to be treated for their somatic disease. Questions
about symptoms, such as loss of interest, suicide ideation
and feelings of guilt, have no apparent reference to diabetes
[35]. Healthcare professionals as well as diabetic patients
may not be inclined initially to ask or answer questions
about general emotional distress or to complete depression
questionnaires. The measurement of diabetes-specific emo-
tional distress using the PAID questionnaire may provide
an alternative that better fits the expectations of diabetic
patients and their health-care providers.

Although the PAID questionnaire was designed original-
ly to measure emotional problems related to diabetes [22–
25], our study has demonstrated that it can be used to
screen for clinical as well as subclinical depression in
patients with diabetes. The AUC of the ROC, indicating the
screening performance of the PAID questionnaire in
detecting clinical depression, was satisfactorily high. The
screening performance of the PAID questionnaire for
depression in diabetes seems to be equivalent to or slightly
better than that of the CES-D, whereas the BDI seems to
have a slightly higher screening performance. A compar-
ison of the screening performance of the PAID ques-
tionnaire in diabetic patients with that of the CES-D and
BDI in the general population yielded a similar result [38–
43]. In summary, the screening performance of the PAID
questionnaire, as a measure of diabetes-specific emotional
distress, is quite comparable to that of the two specific and
commonly used depression questionnaires mentioned
above and substantially higher than that of the SCA.

The negative consequences of depression in diabetes are
not restricted to patients who suffer from clinical depres-
sion; such consequences are also manifested by diabetic

patients who have elevated depressive symptoms [3, 5, 10].
Furthermore, some prospective studies have demonstrated
that non-diabetic people with elevated depressive symp-
toms have a six-fold higher risk of developing clinical
depression in the future [44–47]. Identifying diabetic
patients with subclinical depression therefore seems essen-
tial so that steps can be taken to avoid deterioration of the
depressive state [48]. By using the lower cut-off score of
≥33, as suggested by the ROC analysis, the PAID
questionnaire seems to be as good in detecting subclinical
depression as in detecting clinical depression, whereas the
SCA or diagnostic procedures that concentrate on clinical
depression have rather poor sensitivity.

Diabetes-specific distress, as measured by the PAID
questionnaire, was most frequently related to worries
concerning future complications and hypoglycaemic reac-
tions. Although all items of the PAID questionnaire were
able to discriminate among the three groups with different
depression states, typical depressive symptoms, such as
feeling depressed or overwhelmed, or burned out by
diabetes or its management, yielded the highest F-values in
univariate ANOVAs, indicating that several items of the
PAID questionnaire are more specifically related to general
states of emotional distress, such as depression.

As we demonstrated, depression is not the only common
emotional problem in diabetic patients; many diabetic
patients are also affected by diabetes-related distress. Use
of the PAID questionnaire for the routine assessment of
emotional problems in diabetes and in the communication
of the outcome to the patients resulted in higher quality of
life and reduced mental health problems in those patients
[49].

Although there is considerable overlap of patient
subgroups with depression and diabetes-related distress,
the two subgroups are not identical. Since diabetes-specific
distress seems to have an independent negative impact on
glycaemic control and self-management [7], the assess-
ment of these problems seems reasonable. In addition to
providing an initial, non-threatening screen for depression,
knowledge about diabetes-related distress could be taken
into account in the formulation of diabetes treatment plans
or specific interventions (e.g. providing training in blood
glucose awareness for diabetic patients who are worried
about hypoglycaemic reactions).

This study also investigated the screening ability of the
depression measures to identify patients with a great
amount of diabetes-related distress. The SCA and the
diagnosis of clinical depression have rather poor sensitivity
in detecting these diabetes-specific emotional problems,
whereas the depression questionnaires have intermediate
sensitivity. Improving the screening abilities of these
depression questionnaires would require the selection of
lower cut-off scores. But using lower cut-off scores implies
that a great proportion of diabetic patients are screened
positive, given the right-shifted distribution of depression
scores in diabetic samples. Patients who are screened
positive would need further diagnostic steps to find out the
specific emotional problems related to diabetes. In
summary, these results indicate that reliance solely on
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depression measures carries a high risk of not identifying
patients who have a great amount of diabetes-related
distress.

Finally, the methodological limitations of this study
should be kept in mind when interpreting its results. This
study had a two-step approach. The first step was screening
for depression and the assessment of diabetes-specific
emotional distress. In patients who screened positive for
depression, a standardised psychodiagnostic interview was
performed as the gold standard test. Such a two-stage
procedure, in which only patients who screen positive
receive the gold standard test, is prone to so-called
verification bias [28], which cannot exclude the possibility
that true positive cases have not been identified. To
minimise this bias, we enhanced the sensitivity of the
depression screening by using two depression question-
naires and inviting patients who screened positive in one of
them to participate in the CIDI. Given the high sensitivity
of both depression questionnaires [37], the independent
probability of a false negative screening result is low
(approximately <2%). Furthermore, diagnoses from the
entry examination on hospital admission were checked to
identify patients who were screened false negative. We
were able to identify four additional patients with con-
current antidepressive treatment but remitted depressive
symptoms. However, in spite of these measures, we cannot
definitively exclude the possibility that there were false
negative results in the depression diagnoses.

A further limitation of the study could be that the sample
consisted of diabetic patients treated in an inpatient setting.
Thus, it cannot be ruled out that these patients suffered
from more diabetes-related distress than diabetic patients in
an outpatient setting. Therefore, replication in an outpatient
setting would be desirable in order to verify the suggested
cut-off scores for the PAID questionnaire in the patients in
our sample.

In the face of high prevalence rates for depression [11],
screening for depression is often recommended [19, 20].
This study indicates that the SCA, performed even under
favourable clinical circumstances, has limited sensitivity
for the detection of clinical as well as subclinical depres-
sion. Screening performance for depression could be
enhanced substantially by the use of depression ques-
tionnaires or the measurement of diabetes-related emotion-
al distress by the PAID questionnaire.

In modern diabetes care the assessment of diabetes-
related emotional problems is of great clinical utility for the
improvement of diabetes outcomes as well as for quality of
life [22]. Using depression measures to screen for diabetes-
related emotional distress resulted in poor to modest
screening performance.

If we assume that screening by means of multiple
questionnaires is regarded as unfavourable because of time
and resource restrictions in clinical practice, the PAID
questionnaire could be used for the assessment of emo-
tional distress related to diabetes as well as for screening
for depression in diabetes.
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