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Objective: Depression rates are doubled in people with diabetes. Affective symptoms contribute to a
reduced quality of life, poorer self-care, higher Alc-levelsand apoorer prognosis. In the face of available
effective treatments, screening for depression is recommended to facilitate the early identification of
depressed diabetic patients and to avoid these detrimental consequences. Currently only 25% of depressed
diabetic patients are identified in clinical care. One reason for thismight be alow acceptance of general
depression questionnaires by the patientsand health care professonals. Thereforewe tested the screening
performance of the Problem Areas in Diabetes (PAID) questionnaire, a diabetes specific measure of
emotional problemsrelated to diabetes.

Methods: Aninpatient sample of 376 diabetic patientsof the diabetescenter Mergentheim (seetable 1)
completed German versions of the Beck Depression Inventory (BDI) and the Center of Epidemiological
Studies— Depression Scale (CES-D) and the PAID. Patientswho scored positivein at least one of thetwo
depression questionnaires took part in a standardized diagnostic interview (CIDI). Depression diagnoses
were made according to the criteria of the ICD-10. Roc analysis as well as sensitivity and specificity
analyses were performed to determine the screening performance of the PAID.

Results: The prevalenceof clinical depressonwas 13.0%, with an additional 18.9% of patientsreporting
depressive symptoms without fulfilling all criteria for a clinical depression. All PAID items are able to
discriminate between the different states of depression (see figurel). Cognitive depressive symptoms
related to diabetes such as " feeling depressed when you think about living with diabetes”, or "feeling
scared when you think about living with diabetes” showed the greatet differences. As expected items|like
" feeling unsatisfied with the diabetes physician” had the lowest discriminative potential. The areaunder
the ROC of the PAID toidentify clinical depressionwas.86 +.03. For sub-clinical depression the areaunder
ROC was .84 +.02. ROC analysis suggested a cut-off score of = or > 40 for clinical and =>33 for sub-
clinical depression to provide an optimal balance between sensitivity (.82, clinical depression; .79 sub-
clinical depression) and specificity (.76 clinical depression; .74 sub-clinical depression; seefigure2). A
depression subscale of five itemswas selected using discriminant analysis (seetable 2), which demonstrated
ascreening performance equivalent to the total PAID score. As shown infigure 3theareasunder the ROC
of this subscale were similar to those of the total PAID score for identifying clinical depression (AUC =
0.85 +0.03; p<.001) aswell as an elevated depression score (AUC =0.83 +0.02 p<.001). ROC analysis
suggested a cut-off of = or > 8 (sensitivity 0.80, specificity 0.77) for theidentification of clinical depression.
For elevated depressive symptomatology the cut-off score was= or > 6 (sensitivity 0.76 and specificity
0.78). The positive and negative predictive values are shown in table 3.

Conclusion: Prevalence of depressionin our sample is equivalent to the numberswhich could be ex-
pected from the literature. The screening performance of the PAID for detecting subclinical as well as
clinical depression was highly satisfying. A subscale consisting of 5 itemshad asimilar screening perfor-
mance than the total PAID score. A higher acceptance of the PAID questionnaire than of general depres-
sion questionnaires can be expected, since the PAID is asking diabetes specific questions. The measure-
ment of diabetes specific problems can be used for optimization of the therapy aswell asfor depression
screening. Based on these results we would recommend athree stage procedure. Thefirst stage should
be the use of the PAID. If the scoreis lower than 33 no further action would be required. If the score is
greater than or equal to 33 and lower than 40, diabetes specific problemsdescribed by the patients should
be specifically dealt with, and then diabetes specific problemsshould be re-assessed. A score of 40 or more
requires a specific assessment for depression: we would suggest the use of the BDI to enhance the ppv of
the screening result on the second stage. The sequential use of the PAID (Cut-off score=>40) and the BDI
(cut-off score >12) would increase the ppv for clinical depression to 0.59. If both screening measuresare
positive, a psychodiagnostic interview should be performed on the third stage to decide if a specific
antidepressant therapy is necessary. In summary the PAID questionnaire isa valuable instrument for the
simultaneous assessment of diabetes-related stress and depression.

1) Not having clear & concrete treatment goals
2) Feeling discouraged with diabetes regimen
3) Feeling scared about living with diabetes
4) Uncomfortable interaction around diabetes
5) Feelings of deprivation regarding food
6) Feeling depressed about living with diabetes
7) Not knowing if feelings are related blood gluc
8) Feeling overwhelmed by diabetes regimen
9) Worrying about low blood glucose reactions
10) Feeling angry about living with diabetes
11) Feeling constantly concerned about food
12) Worrying about possible complications
13) Feeling guilty when neglecting diabetes
14) Not accepting diabetes
15) Feeling unsatisfied with diabetes physician
16) diabetes is taking up too much energy
17) Feeling alone with diabetes
18) Friends/family are not supportive
19) Coping with complications of diabetes ‘
20) Feeling constantly burned out by disbetes
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figure 1: Effect of different states of depression on profile of PAID items
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figure 2: ROC analysis of the total PAID score to detect clinical (left figure; areaunder ROC
.86 +.03) and subclinical depression (right figure, are under ROC .84 +.02).
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figure 1: ROC analysis of the PAID depression subscale to detect clinical (left figure; area
under ROC .85 +.03) and subclinical depression (right figure, are under ROC .83 +.02).
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table 1: Sample description

no subclinical clinical
depression depression depression
n=256 n=71 n=49
age (yrs) 522143 524145 516 +15.2 52.0+11.9 918
% female 394 348 46.5 53.1 .022
diabetes duaration (yrs) | 13.5+10.7| 13.9 %145 12.3+104 13.1+10.7 494
Diabetes type
type 1 (%) 372 406 344 250
type 2 ora (%)l 3838 31 465 25
type 2 Insulin (%) 239 286 51.0 204 125
Alc (%) 85+16 8.4 +16 88 +1.6 85+1.3 325
number of complication 1.3+1.4 13+1.4 1,1+1.2 1.2+1.3 552
BDI 8318.1 4.0+29 144 +6.2 224 +8.6 <.001
CES-D 156 £10.7 10.0 5.1 223 484 33.1+9.0 <.001
PAID 30.6 £18.1| 23.5+14.0 41.3 #19.6 52.216.6 <.001
table 2: Results of a discrimminant analysis
step entered Wilks L B
item
1 PAID 6 86.1 <.001
2 PAID 6
PAID 20 52.2 <.001
3 PAID 6 <.001
PAID 20
PAID 18 37.3
4 PAID 6
PAID 20
PAID 18
PAID 10 29.7 <.001
5 PAID 6
PAID 20
PAID 18
PAID 10
PAID 16 247 <.001

table 3: Positive and negative predictive values of different cut-off scores

Cut -off score ppv npv
clinical depression
Total PAID score 40 336 962
Depression sub-scale 8 342 962
elevated depressive symptoms
Total PAID score 33 604 867
depression sub-scale 6 519 913
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