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Abstract

It has been hypothesized that coverage of diabetes-specific issues (e.g. coping with complications, incapacity, pain) during

psychotherapy may optimize the likelihood of treatment success for depression in patients with diabetes. However, it is still

unclear how often depression is confounded by diabetes-specific emotional problems. We aim to determine the levels of

diabetes-specific emotional problems in diabetic individuals with high versus low levels of depression in a sample of 539

outpatients with diabetes (202 Dutch, 185 Croatian and 152 English). Subjects completed the Center for Epidemiological

Studies Depression and the Problem Areas in Diabetes scales. Percentages of patients with high depression scores were: 39 and

34% (Croatian men and women), 19 and 21% (Dutch men and women), 19 and 39% (English men and women). Moreover, 79%

(Croatian), 47% (Dutch) and 41% (English) of the patients with a severe depression score reported to have four or more serious

diabetes-specific emotional problems. For patients with low depression scores, these percentages were: 29% (Croatian), 11%

(Dutch) and 1% (English).

Serious diabetes-specific emotional problems are particularly prevalent in depressed diabetes patients. Randomized

controlled trials are warranted to test whether coverage of diabetes-specific issues during psychotherapy can further improve

the treatment of depression in diabetes.
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1. Introduction

Depression may be regarded as a serious and

common complication of diabetes, since a recent

meta-analysis concluded that depression is two to

three times more prevalent in people with diabetes

than in the general population, affecting 10–15% of

the diabetes patients [1]. Moreover, depression in

diabetes is associated with poorer glycaemic control,

and as a consequence depressed diabetes patients are

at a higher risk for long-term complications of the

disease [2,3]. Depression was also found to be

associated with decreased quality of life and an

increased health care consumption and expenditures in

patients with diabetes [4,5].

Treatment with antidepressant medication such as

nortriptyline (tricyclic antidepressant) or fluoxetine

(SSRI) was found to be effective in terms of

alleviating depression, yet both oral agents were

clearly not efficacious in about 40–50% of the

depressed individuals with diabetes [6]. This is

comparable to an effectiveness of 52–56% found in

other antidepressant drug trials in non-diabetic

subjects [7]. Treatment with cognitive behavioral

therapy (CBT) was also found to be an effective, non-

pharmacological treatment for major depression in

type 2 diabetes, with 85% of the patients achieving

remission of depression, compared with 27% in the

control group [8]. Two essential elements of CBT in

that particular study were the teaching of problem-

solving procedures to resolve stressful circumstances

and cognitive techniques to identify distorted or

maladaptive thought patterns, but it has not been

described how often these stressful circumstances or

maladaptive thought patterns were related to diabetes

or its complications [8]. Additional analyses in the

CBT sample showed that the presence of diabetes

complications and lower compliance with blood

glucose monitoring were the most important pre-

dictors of diminished response to treatment for

depression [9]. Lustman et al. therefore hypothesized

that coverage of these diabetes-specific issues (e.g.

complications, pain/incapacity) during psychotherapy

may optimize the likelihood of treatment success in

patients with diabetes [9].

However, it is still unclear how often depression is

confounded by diabetes-specific emotional problems.

To our best knowledge, this has not been the subject of
investigation. Therefore, this study set out to: (1)

determine the prevalence of high depression sympto-

matology in three European samples with diabetes

(Croatian, Dutch and English) and (2) determine the

levels of diabetes-specific emotional problems in

diabetic patients with versus without a high level of

depressive symptomatology.
2. Materials and methods

2.1. Subjects and general procedure

To minimize chance findings due to cultural

characteristics of one sample, this study was

conducted in three samples in three different European

countries (The Netherlands, UK and Croatia).

Permission from the local Research Ethics Commit-

tees was obtained in all three countries. Patients’

consent to extract data from their medical records was

also sought.

2.1.1. Dutch subjects

As part of a large survey [10,11], 3000 randomly

selected patients of the 40,000 members of the Dutch

Diabetes Association were mailed a booklet of

questionnaires. For the present study, a random

subsample of 250 patients from the total group of

1472 participants was invited for a second assessment,

approximately 2 months after the first assessment.

This was done to determine the test–retest reliability

of the Problem Areas in Diabetes scale (PAID) [12]

and to investigate the associations between diabetes-

specific emotional problems and symptoms of

depression (present study).

2.1.2. Croatian subjects

The Croatian sample consisted of 185 diabetic

patients: 155 were subsequently recruited among

those who attended their regular ophtalmological and

neurological check-ups in the Vuk Vrhovac University

Clinic, and 30 other patients attended a 5-day

educational course at the same clinic.

2.1.3. English subjects

Over a 6-week period, all 158 individuals attending

Porthsmouth Diabetes Centre for routine annual retinal

photography were asked to participate in the study.
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Patients received an information sheet, outlining the

nature and purpose of the study and were subsequently

asked by the retinal screening nurse to complete the

questionnaires. Participants who did not want to

participate in the study were asked to return the

questionnaires in the sealed envelope uncompleted.

2.1.4. Measures

Depression was assessed using the Centre for

Epidemiological Studies Depression (CES-D) scale

[13–15]. This is a 20-item, self-report scale that asks

respondents to indicate the frequency of occurrence of

each of the 20 symptoms over the last week. The

instrument uses a four-point response set, ranging

from ‘‘rarely or none of the time’’ to ‘‘most or all of

the time’’. Higher scores indicate more depressive

symptoms and a cut-off point of 16 or more is

generally accepted as indicative of high depression

[13–15]. The second questionnaire was the PAID, the

Problem Areas in Diabetes scale [12,16,17]. This is a

20-item, self-report scale that asks individuals to rate

how much of a problem, on a five-point scale (‘‘not a

problem’’ to ‘‘serious problem’’) they find each of the

20 issues raised. The items consist of 20 statements

that Polonsky and colleagues identified as common

negative emotions related to living with diabetes, for

example, ‘‘feeling alone with diabetes’’, ‘‘worrying

about the future and the possibility of serious

complications’’. The PAID scores are summed and

transformed to a 0–100 scale, with higher scores

indicating higher emotional problems.

In addition to these questionnaires, the participants,

gender, age, most recent HbA1c result (reference range

3.6–5.5%), co-morbidity, presence of complications

and current treatment regimen were extracted from the

computerized medical records in the UK. In the Dutch

sample, similar data were obtained by patient self-

report. Likewise, in the Croatian and UK samples,

type of diabetes and chronic conditions were noted

from the patients’ medical charts; in the Dutch sample,

these variables were measured bymeans of self-report.

2.1.5. Procedures and statistical analyses

Mean PAID and CES-D scores found in the three

samples were compared using ANOVA. x2-tests were

used to compare dichotomous variables. Goodman and

Kruskal’s gamma was computed, when CES-D tertile

scores were compared with dichotomous PAID scores.
3. Results

3.1. Comparing patient characteristics in the

three samples

In the Croatian sample, all 185 patients who were

invited agreed to participate (response-rate 100%). For

all CES-D and PAID questionnaires, sumscores could

be calculated that could be used for statistical analyses,

except for nine CES-D questionnaires. In the Dutch

sample, 202 patients returned the questionnaire

[response-rate 81%]. Of the 158 English individuals,

155 [98%] completed the questionnaire and 152 [96%]

gave permission for medical data to be extracted.

There were no significant differences between the

three samples on gender. Age and duration of diabetes

did not differ across countries, in the male and female

groups (Table 1). Male Croatian patients had a

somewhat higher HbA1c than the male Dutch and

English subjects (F = 5.2, p < 0.007), but in the

female group there were no significant differences

between the three countries. Furthermore, the male

Croatian sample contained significantly fewer type 1

patients, while the Dutch sample had more type 2

patients using insulin (x2 = 65.9; d.f. = 4; p < 0.001).

Type of diabetes did not differ between the three

countries in the group of female subjects.

Retinopathy was less common in the Dutch men

(30%) and women (28%), compared to 47–61% in the

other groups. Likewise, the percentage of patients with

neuropathy was significantly higher in Croatian men

(36%) and women (35%), compared 10–20% in the

other samples. Cardiovascular disease was signifi-

cantly more common in the English men (40%) and

women (43%), compared to 11–22% in the other two

countries. Finally, Croatian men had significantly

more often nephropathy than Dutch or English men.

Croatian subjects and English women tended to

have higher mean depression scores (mean ranging

from 14 to 15) than the Dutch patients and the English

male patients (mean 9–12). Similar results were

found regarding the percentages of patients with

high depression scores (CES-D > 15), indicative for

depression. Compared to the whole groups of

participants, male and female Croatian subjects and

the Dutch women had relatively high levels of

diabetes-specific emotional problems, as measured

by the PAID scale (Table 1).
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Table 1

Demographic, clinical and psychological characteristics of male and female participants in the Croatian, Dutch and the English samples

Male subjects Female subjects

Croatian Dutch English Croatian Dutch English

n (%) 93 (50%) 111 (55%) 72 (47%) 92 (50%) 91 (45%) 80 (53%)

Age (years) 53 � 11 54 � 15 57 � 14 53 � 15 54 � 16 55 � 17

HbA1c 8.3 � 1.9 7.8 � 1.2 7.5 � 1.2** 8.5 � 1.6 7.9 � 1.4 8.1 � 1.7

Type of diabetes

Type 1 25% (23/92) 46% (50/108) 40% (27/68) 38% (35/92) 35% (31/89) 44% (34/78)

Type 2 (diet/tablets) 61% (56/92) 8% (9/108) 40% (27/68) 24% (22/92) 21% (19/89) 28% (22/78)

Type 2 (insulin) 14% (13/92) 46% (49/108) 20% (14/68)*** 38% (35/92) 44% (39/89) 28% (22/78)

Duration of diabetes (years)

0–9 40% (37/93) 28% (30/109) 36% (23/64) 32% (30/92) 39% (35/90) 43% (26/61)

10–19 40% (37/93) 32% (35/109) 43% (28/64) 39% (36/92) 31% (28/90) 31% (19/61)

20–29 15% (14/93) 21% (23/109) 13% (8/64) 18% (17/92) 17% (15/90) 15% (9/61)

>30 5% (5/93) 19% (21/109) 8% (5/64)* 11% (9/92) 13% (12/90) 11% (7/61)

Diabetes complications

Retinopathy 51% (47/92) 30% (33/111) 47% (34/72)** 61% (56/92) 28% (25/91) 49% (39/80) ***

Cardiovascular 22% (20/92) 15% (17/111) 40% (29/72)*** 18% (17/92) 11% (10/91) 43% (44/80) ***

Nephropathy 15% (14/93) 6% (7/111) 3% (2/72)* 8% (7/92) 7% (6/89) 3% (2/80)

Neuropathy 36% (33/93) 20% (22/111) 10% (7/72)*** 35% (32/92) 12% (11/89) 15% (12/80)***

Mean CES-D score (depression) 14.5 � 11.4 8.1 � 9.3 11.5 � 9*** 14.3 � 10.9 9.7 � 8.3 15.2 � 12***

Pervasive depression (CES-D � 16) 39% (35/88) 19% (21/110) 19% (13/67)*** 34% (25/75) 21% (18/87) 39% (25/75)***

Mean PAID total score 27.5 � 19.6 17.9 � 17.5 12.7 � 14.9*** 23.9 � 16.5 24.1 � 19.8 14.9 � 16.0***

*p � 0.05.

**p � 0.01.

***p � 0.001.
3.2. Diabetes-specific emotional problems and

depression

For the three samples, percentages of subjects who

reported a PAID item as a ‘‘somewhat serious

problem’’ or ‘‘serious problem’’ are described for

each of the 20 PAID items, in three subgroups of

patients with different CES-D depression scores:

0–15 (low/moderate), 16–23 (high depressive symp-

toms), 24 or more (severe depressive symptoms, see

Table 2).

In the Dutch and English samples, patients with a

CES-D score below the cut-off (CES-D between 0 and

15) appeared to have a noticeably small number of

serious diabetes-specific emotional problems: none of

the problems were regarded as a (somewhat) serious

problem bymore than 12% (Dutch) or 3% (English) of

the subjects. However, in the Croatian sample with a

CES-D score between 0 and 15, the following topics

were regarded as a (somewhat) serious problem by
more than 25% of the subjects: worrying about low

blood sugar reactions (25%), worrying about future

complications (29%).

In English subjects with severe depression (CES-D

score of 24 or higher), all of the diabetes-specific

emotional problems were significantly more prevalent

than in those with low depression scores, except

uncomfortable interactions around diabetes with

family/friends. Feeling depressed when you think

about living with diabetes (41%) and feeling guilty or

anxious when you get off track with your diabetes

management (41%) were regarded as the most serious

problems in this particular subgroup of UK patients. In

the Dutch group with severe depression, worrying

about serious complications (42%) and coping with

complications of diabetes (53%) were found to be the

most common, serious problems. In contrast, in the

Croatian group with severe depression, all diabetes-

specific problems were regarded as a (somewhat)

serious problem by at least 30–74% of the patients,
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Table 2

Percentages of subjects who reported each PAID item as a ‘‘somewhat serious problem’’ or a ‘‘serious problem’’, for each of the three countries in

three groups of patients with different CES-D scores: 0–15 (low/moderate), 16–23 (high depressive symptoms), 24 or more (severe depressive

symptoms)

Item content CES-D scores

Croatian sample Dutch sample English sample

0–15 16–23 >24 0–15 16–23 >24 0–15 16–23 >24

n 109 32 34 158 20 19 104 27 17

Not having clear and concrete treatment goals (%) 20 22 50** 4 0 5 1 0 12**

Feeling discouraged with your diabetes regimen (%) 12 34 38*** 3 0 16* 2 0 18**

Feeling scared when you think about living

with diabetes (%)

19 41 47*** 3 15 11** 0 11 24***

Uncomfortable interactions around diabetes with

family/friends (%)

5 19 32*** 7 10 16 1 4 6

Feelings of deprivation regarding food and meals (%) 11 22 38*** 4 5 16 0 7 18***

Feeling depressed when you think about living with

diabetes (%)

11 31 47*** 3 15 11** 1 11 41***

Not knowing if the mood or feelings you are

experiencing are related to your blood glucose (%)

10 41 56*** 6 25 16** 3 11 29***

Feeling overwhelmed by your diabetes regimen (%) 10 28 44*** 9 10 16 0 7 35***

Worrying about low blood sugar reactions (%) 25 31 62*** 8 25 21** 2 7 29***

Feeling angry when you think about living with

diabetes (%)

6 31 47*** 4 15 16* 1 15 29***

Feeling constantly concerned about food (%) 12 16 41*** 8 15 26* 0 0 29***

Worrying about the future and the possibility of

serious complications (%)

29 41 74*** 12 35 42*** 1 22 29***

Feeling guilty or anxious when you get off track with

your diabetes management (%)

23 38 56*** 6 20 26** 3 11 41***

Not accepting diabetes (%) 11 22 50*** 3 20 32*** 2 7 24***

Feeling that diabetes is taking up too much mental

and physical energy (%)

6 6 18 4 15 32*** 0 0 12***

Feeling alone with diabetes (%) 16 31 53*** 3 15 32*** 0 4 18***

Feeling that friends/family are not supportive of diabetes

management efforts (%)

6 13 32*** 1 10 26*** 0 0 12***

Coping with complications of diabetes (%) 6 6 27*** 5 5 53*** 0 0 17***

Feeling constantly burned-out by the constant effort

to manage diabetes (%)

15 34 53*** 3 20 32*** 3 11 18**

Feeling unsatisfied with your diabetes physician (%) 8 28 50*** 5 5 11 0 7 29***

Number of (somewhat) serious diabetes-related emotional problems

0 (somewhat) serious diabetes-related

emotional problems (%)

41 16 0 70 45 21 90 59 41

1–3 (somewhat) serious diabetes-related

emotional problems (%)

30 31 21 19 25 32 9 22 18

>4 (somewhat) serious diabetes-related

emotional problems (%)

29 53 79*** 11 30 47*** 1 19 41***

*p � 0.05.

**p � 0.01.

***p � 0.001.
except for coping with complications (27%) and

diabetes is taking too much energy (18%).

Interestingly, in the subgroups of participants with a

severe depression score, 100% of the Croatian, 79% of
the Dutch and 59% of the English patients reported at

least 1 or more serious diabetes-specific emotional

problem (Table 2). In all three samples, this was

significantly higher than in the other two groups with



F. Pouwer et al. / Diabetes Research and Clinical Practice 70 (2005) 166–173 171
lower depression scores. In the three groups with lower

CES-D depression scores (between 0 and 15), the

percentages of subjects with at least 1 (somewhat)

serious diabetes-specific emotional problem ranged

59% (Croatian), 30% (Dutch), 10% (English patients).

Finally, we investigated whether the percentages of

subjects with serious diabetes-specific emotional

problems differed between depressed men and

depressed women with diabetes (CES-D > 15), but

found no significant results (data not shown).

We also conducted an additional linear regression

analysis, with the depression (total CES-D score) as a

dependent variable and three subsequent blocks of

predictors: (1) HbA1c, nephropathy (yes/no), neuro-

pathy (yes/no), cardiovascular disease (yes/no) and

retinopathy (yes/no); (2) sex, age, English (yes/no),

Croatian (yes/no); (3) total PAID score. In the first

step, a trend was found for HbA1c and depression

(beta = 0.10, p = 0.06), while the variables assessing

diabetes complications were no significant predictors

of depression. In the second step, the country dummies

and sex and age were added in the model. Being

English and being Croatian were significantly

associated with a higher depression score (beta = 0.20,

p = 0.001 and beta = 0.23, p = 0.001). In the third step,

all predictors were entered, with PAID total being

the strongest predictor of depression (beta = 0.58,

p < 0.001).

Likewise, using comparable regression analyses,

we also studied whether total PAID scores could be

predicted using the same three subsequent blocks of

predictors, with replacing total PAID with the CES-D

in the third block. First two steps were the same: in the

first step, HbA1c and nephropathy were positively

associated with total PAID score (beta = 0.16,

p = 0.001 and beta = 0.10, p = 0.05), while the other

variables assessing diabetes complications were no

significant predictors of diabetes-specific emotional

problems. In the second step, being older and being

English were negatively associated with total PAID

score (beta = �0.17, p = 0.001 and beta = �0.22,

p < 0.001) and HbA1c and cardiovascular complica-

tions were positively associated with total diabetes-

specific emotional problems (beta = 0.11, p = 0.023

and beta = 0.13, p = 0.018). Results were comparable

in the final step, with the newly added variable

depression (CES-D) as the strongest predictor of the

total PAID score (beta = 0.55, p < 0.001).
4. Discussion

Three key findings emerged from this study. First,

depressive symptomatology was found to be common

in Croatian, Dutch and English diabetes outpatients.

The prevalence of symptomatology indicative of

depression ranged from 19% in both Dutch and

English male subgroups, to 21 and 39% in Dutch and

English women, respectively, to 34–39% in the

Croatian women and men.

The results of the Croatian and English patients are

in line with the findings of earlier survey studies

regarding the prevalence of depression in diabetes [1].

We believe that the relatively low rate of depression in

the Dutch sample may be a result of a selection bias.

The true prevalence may be higher, as depressed

members of the patient organization may have been

less inclined to participate in the study. Also, the

diabetes patients with comorbid depression may be

less likely to join the patient organization and may

therefore be under represented in the Dutch sample.

As our data have been collected in two secondary

care settings (UK and Croatia) and in one Dutch

sample of members of an organization for diabetes

patients, it is important to emphasize that the results

should not be regarded as representative for the three

countries. Moreover, more complex diabetes patients

are usually referred to secondary clinics, for example,

when they have problems achieving good glycemic

control or when complications of the diabetes have

developed. The UK and Croatian samples could be

regarded as representative of specialist care services.

The strength of the Dutch sample was that it is more

representative for primary care patients than the

Croatian and English outpatient samples. However,

the quality of the clinical data was less in the Dutch.

For example, in the UK and Croatia, medical

information was obtained from electronic medical

records, whereas these data were based on self-report

in the Dutch sample. We therefore believe, that our

study needs to be replicated in primary care settings.

However, we do expect that such a study in primary

care will yield comparable results, showing diabetes-

specific emotional problems to be particularly

common in the depressed diabetes patients.

Secondly, it appeared that serious diabetes-specific

emotional problems were less common in English

subjects, compared to Croatian and Dutch patients.
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These differences may be partly explained by

selection biases. For example, the Dutch subjects

were all patient members of the Dutch Diabetes

Association. The Croatian subjects attended their

regular ophtalmological and neurological check-ups

and more often had retinopathy and neuropathy than

the English subjects. Both groups may thus be selected

groups with relatively high number of diabetes-

specific problems. The differences on the PAID score

may also reflect cultural differences between the

Croatians, Dutch and the English. We used unreported

PAID data of another group of Dutch diabetes

outpatients who participated in randomized controlled

trial [18], and found that the mean PAID score of these

outpatients was 24.8 (S.D. 21.8), which is comparable

to the mean score of the Dutch subjects of the present

study (17.9 in men and 24.1 in women). A sample of

33 other Dutch diabetes patients with brittle diabetes

who were treated with continuous intraperitoneal

insulin infusion [19] reported a somewhat higher mean

PAID total score of 28.6 (S.D. 19.0). In a sample of

Dutch and US diabetes patients, mean PAID score was

20.9 (S.D. 18.1) for men and 26.6 (S.D. 19.9) for

women [12].

Validated, official Dutch and Croatian translations

of the PAID and CES-D were used in our study

[12,14–17]. The results of the Croatian validations are

described in an unpublished graduation thesis.

Regarding the PAID survey, Snoek et al. compared

the US English and Dutch version of the PAID and

concluded a similar factor structure for both versions

[12]. We therefore believe that the bias as a result of

inequivalent translations will be minimal.

Thirdly, we found that diabetes-specific emotional

problems are particularly common in diabetes patients

who have a high level of depressive symptoms. As our

study is cross-sectional, we cannot infer causal

relationships. Future longitudinal studies should help

to clarify, whether diabetes-related emotional distress

is the result of depression or the other way around.

Possibly both are true. Moreover, it is well-known that

anxiety and depression are closely related, and anxiety

should therefore be incorporated in future research

[20].

The results of our study may be useful for clinical

practice. As diabetes-specific emotional problems

appeared to be common predominantly in depressed

diabetes patients, we believe that health care providers
who treat depression in diabetes patients should have

good knowledge about (the management of) diabetes,

the short and long-term complications and diabetes-

specific emotional problems.

The finding that diabetes-specific emotional pro-

blems are prevalent in diabetes patients with comorbid

depression also suggests that it may be useful that

clinicians routinely assess both diabetes-specific

emotional problems and depression, for example,

with the PAID survey and the CES-D. Combined

assessment of both will enable professionals and

patients to make a more informed decision about

course of action. For example, in case of high

depression and high levels of diabetes-specific

emotional problems, it may be worth exploring a

group coping skills/self-management program rather

then therapy for depression. For primary and

secondary care setting, the routine use of such

questionnaires can be made more feasible by means

of computerized assessment and automated scoring

[18,21]. Discussing the scores of both questionnaires

with the patient may be a straightforward way to

identify, what Rubin and Peyrot termed ‘‘sticking

points’’ [22]. Resolving these diabetes-specific stick-

ing points is likely to help to improve both self-care

and mood. However, randomized controlled trials are

now warranted to test whether the treatment of

depression can be improved by targeting interventions

at diabetes-specific emotional problems such as

worries about complications and fear of hypoglycae-

mia.

In sum, the results of our study suggest that

diabetes-specific emotional problems are common in

patients with high levels of depression symptoms.

Based on this finding, we hypothesize that the

treatment of depression may be improved by targeting

interventions at diabetes-specific emotional problems,

such as worries about complications and fear of

hypoglycaemia. Yet, this hypothesis still needs to be

tested, for example, by means of a study with a

randomized controlled trial design.
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