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Psychometric properties of the Swedish Diabetes

Empowerment Scale

Objective: This study was conducted to determine the psy-

chometric properties of the Swedish version of the Diabe-

tes Empowerment Scale (Swe-DES-23).

Research design and methods: A convenience sample of 195

patients with type 1 and type 2 diabetes completed the Swe-

DES-23 questionnaire. To establish discriminant validity,

Swe-DES subscales were compared with the Semantic Dif-

ferential in Diabetes scale (SDD) and a general health scale

(EVGFP). Construct validity was tested using factor analy-

ses. To determine unidimensionality of the subscales, inter-

item correlations were calculated. Internal consistency was

tested by the use of the Crohnbach-a coefficient.

Results: The factor analysis resulted in four factors

(empowerment subscales) with eigenvalues >1.0,

explaining 60% of the variance. The four empowerment

subscales: goal achievement, self-awareness, stress man-

agement and readiness to change showed Crohnbach-a
values ranging from 0.68 to 0.91. Patients with good self-

reported health and low burden of diabetes scored signi-

ficantly higher on almost all empowerment subscales.

Only weak correlations were found between metabolic

control and the empowerment subscales.

Conclusions: The SWE-DES-23 scale had acceptable validity

and reliability and, thus, could be a suitable tool in eval-

uating empowerment-based education programmes. Fur-

ther testing is needed to shorten the questionnaire.
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Introduction

The goal of diabetic patient education is to increase

patients’ ability to use their knowledge and gain the self-

efficacy necessary to master daily self-care (1, 2). Self-

efficacy may be gained through an empowerment

approach, which has been defined by Anderson et al. (3) as

‘helping people discover and use their innate ability to gain

mastery over their diabetes.’ The empowerment education

performed in diabetes care should consequently be con-

centrated on these issues. In 1995, Anderson et al. intro-

duced a Diabetes Empowerment programme and, for its

evaluation, the Diabetes Empowerment Scale (US-DES)

(3).

The first version of the US-DES was a 37-item ques-

tionnaire, which included eight subscales, namely: satis-

faction and dissatisfaction related to living with diabetes;

identification and achievement of personally meaningful

goals; application of systematic problem-solving process;

coping with emotional aspects of living with diabetes;

stress management; appropriate social support; self-moti-

vating; and cost/benefit decisions regarding behaviour

changes (3). The evaluation of this first version of US-DES

showed that only three of the eight subscales had internal

consistency ‡0.80, thus the authors reduced the ques-

tionnaire from 37 to 28 items. Evaluation of the latter

included three subscales, which showed good evidence for

reliability and validity. The three subscales were: managing

psychosocial aspects of diabetes; assessing dissatisfaction

and readiness to change; and achieving diabetes goals (4).

The US-DES scale has recently been translated into a

Chinese version measuring five separate domains with 20

items. The psychometric analysis supported the validity

and reliability of the Chinese version (5).

To evaluate our Swedish empowerment education pro-

grammes, we need a Swedish DES version. Thus, the aim
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of the current study was to determine the psychometric

properties of the Swedish version of the Diabetes

Empowerment Scale.

Research design and methods

Translation and development of the Swedish version of the DES

The American pilot version of US-DES-37 (3) was transla-

ted into Swedish by a diabetes psychologist. An authorized

translator performed the re-translation into American

English. This Swedish pilot version was tested in a con-

venience sample of patients with diabetes. A factor analysis

of this early version resulted in 10 factors with eigenvalues

>1.0, and on the basis of this factor analysis, we reduced the

number of items, shortening the questionnaire to 23 items

(SWE-DES-23). This testing was done in 1999 before the

validity testing of the American version was published,

presenting the 28-item DES. We then tested the 28-item

DES in a new factor analysis, but found that our Swe-DES-

23 was more valid than the 28-item version and made more

sense in the Swedish language. In this study, we investigate

the psychometric properties of the Swe-DES-23.

The original US-DES as well as Swe-DES-23 uses five-

point Likert scales ranging from strongly disagree (1) to

strongly agree (5). All items have been scored so that a

higher value indicates stronger empowerment. All 23

items are presented in Table 2.

Subjects

For testing the Swe-DES-23, a convenience sample of 195

diabetic patients at diabetes centres in central Sweden was

recruited (Table 1). Twenty-five per cent of them had type

1 diabetes, 25% had insulin-treated type 2 diabetes and

50% were patients with type 2 diabetes not treated using

insulin. The patients’ mean age was 59.4 years and ranged

from 22 to 90 years. Duration of diabetes ranged from 1 to

52 years. Written information was sent to the patients

together with the questionnaire. Participation was volun-

tary and the Research Ethics Committee at Uppsala Uni-

versity approved the study design (00-155).

Measurements

In addition to Swe-DES-23, the following instruments

were used: Burden of diabetes was measured using Semantic

Differential in Diabetes (SDD). This instrument was

developed in 1990 (6) and has since been used as a clinical

tool for assessing the burden of diabetes. SDD is composed

of seven-point bipolar scales with the following

nine adjective pairs: constrained–free, weak–strong, dom-

inant–submissive, worthless–valuable, difficult–easy,

unsafe–safe, tense–relaxed, monotonous–varied and inde-

pendent–dependent. The nine scales may be used either as

single scales or be summed into a composed ‘burden scale’

ranging from 1 (¼high burden) to 7 (¼low burden). The

SDD has been found to be a reliable and sensitive tool for

measuring burden of diabetes. The Cronbach-a coefficient

in the current study was 0.90.

Self-perceived health was measured using a single EVGFP

scale. (In general, my health is excellent–very good–good–

fair–poor). Social status of patients was estimated using a

combined score (range: 2–8) considering educational level

(primary school ¼ 1; university ¼ 4) and income (poor

economy ¼ 1; very good economy ¼ 4). Higher figures

indicate higher social status, i.e. higher education and

higher income.

Diabetes-related data (duration of diabetes, treatment,

presence of late complications and current HbA1c value)

were collected from the patients’ medical records after

informed consent from the patients.

Statistics

Data are presented as mean ± SD unless indicated other-

wise. All analyses were performed with Statistical Package

for the Social Sciences (SPSS). Exploratory factor analyses

(principal components) were performed to derive

independent subscales of the 23 items included in the

Swe-DES-23.

Table 1 Demographic and diabetes-related characteristics in patients

who completed the Swedish version of the Diabetes Empowerment

Scale (n ¼ 195)

Characteristics Patients (n ¼ 195)

Male (%) 51.6

Age (years; mean ± SD) 59.4 ± 12.7

Years since diabetes diagnosis ‘12.9 ± 12.1

Diabetes treatment (%)

Diet only 18.0

Oral treatment 32.3

Oral and insulin 15.9

Insulin 33.8

Presence of diabetic late complications (%) 30.7

HbA1c (%; mean ± SD) 6.7 ± 1.1

Education (%)

Compulsory 28.1

Upper secondary 9.2

High school 42.9

University 19.8

Cohabitation (%)

Single living 27.0

Living with partner 73.0

Economy (%)

Good 42.6

Neither good nor poor 47.6

Poor 9.8

Social status (2–8) 4.9 ± 1.5
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The analysis of score distribution included floor and

ceiling effects, i.e. percentage of subjects achieving either

the lowest score (1 ¼ floor) or the highest score (5 ¼
ceiling). For further analysis of score distribution, the

response alternatives were also dichotomized into worst

(scoring 1–3) and best scores (scoring 4–5), as suggested by

Jerard (7).

To determine internal consistency, Cronbach’s a-coeffi-

cients were calculated and inter-item correlations were

identified using Pearson’s product-moment correlation

coefficient. Analysis of variance (ANOVA) and Student’s

t-tests were performed to elucidate discriminant validity.

Results

Construct validity

The data were analysed by means of an unforced principal

component analysis and varimax rotation. The first eight

factors had eigenvalues above 1.0, but two of the factors

were single-item factors and two included only two items

each. Because the original American version of the

28-item DES yielded three factors (4), we tried a three-

factor extraction model, but experienced problems in

interpreting the factors because of several double loadings.

For that reason, a four-factor model was tested and found

to be reasonable (Table 2). The final four factors explained

59.8% of the variance and all four factors had eigenvalues

higher than 1 (Table 3).

Factor 1: Goal achievement and overcoming barriers for goal

achievement included 10 items, all dealing with setting and

achieving diabetes goals, motivation and how to overcome

barriers to achieving diabetes goals.

Factor 2: Self-awareness included four items about self-

knowledge, knowledge of how to make the necessary self-

care choices and awareness of how to obtain support if

needed.

Factor 3: Managing stress included four items about positive

and negative coping with diabetes-related stress.

Factor 4: Assessing dissatisfaction and readiness to change

included five items covering what parts of taking care of

diabetes the respondent was dissatisfied with and what he

or she was ready to change.

Score distribution, internal consistency and inter-item

correlations

Almost the full range of score distributions was observed

in the empowerment subscales. The percentage of

subjects scoring at the floor was <0.5%. The highest

Table 2 Factor loadings for the four extracted factors after varimax rotation (n ¼ 195)

Factors and items Factor 1 Factor 2 Factor 3 Factor 4

Factor 1: Goal achievement and overcoming barriers to goal achievement (a ¼ 0.91)

Choosing realistic diabetes goals 0.67 )0.02 0.22 0.16

Reaching diabetes goals 0.72 0.08 0.15 0.22

Turning goals into a workable plan 0.83 0.09 0.13 0.08

Overcoming barriers to reaching goals 0.80 0.16 0.12 0.11

Try out different ways of overcoming barriers 0.75 0.02 0.01 0.15

Best ways of overcoming barriers 0.76 0.24 0.04 0.25

Support in dealing with diabetes 0.59 0.20 0.26 0.10

How to stay motivated to care for diabetes 0.64 0.33 0.23 0.09

How to motivate oneself to care for diabetes 0.69 0.30 0.32 )0.10

Is it worth my while to change how to take care of diabetes 0.52 0.09 0.38 0.07

Factor 2: Self-awareness (a ¼ 0.80)

Where to get support for caring for diabetes 0.06 0.88 0.02 0.07

Asking for support for caring for diabetes when needed 0.12 0.88 0.04 0.11

Knowing enough for making self-care choices 0.35 0.55 0.17 0.27

Knowing enough about oneself as a person to make diabetes care choices 0.37 0.57 0.25 0.15

Factor 3: Managing stress (a ¼ 0.80)

Ways that having diabetes causes stress in life )0.05 )0.15 0.66 0.33

Positive ways of coping with diabetes-related stress 0.30 0.22 0.78 0.05

Negative ways of coping with diabetes-related stress 0.31 0.03 0.74 0.25

Coping well with diabetes-related stress 0.37 0.34 0.70 0.01

Factor 4: Assessing dissatisfaction and readiness to change (a ¼ 0.68)

Part of self-care that causes dissatisfaction 0.16 )0.03 0.02 0.60

Parts of self-care that are ready to change 0.03 0.09 0.21 0.57

Parts that are not ready to change 0.02 0.21 0.10 0.62

What helps in reaching diabetes goals 0.41 0.13 0.11 0.52

Barriers that make reaching diabetes goals more difficult 0.24 0.08 0.08 0.65
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ceiling effect was found in the subscale self-awareness

(Table 4).

Cronbach’s alpha was calculated to determine internal

consistency. The a-coefficient for the total score was 0.91

and varied between 0.91 and 0.68 for the four subscales

(Table 2).

To determine the unidimensionality of the scales, inter-

item correlations were also calculated. All inter-item cor-

relations were significant at the p < 0.0001 level, except

for one double-loading item in factor 4 (p < 0.03). The

correlations in factor 1 varied between 0.33 and 0.72 with

a mean value of 0.51. The corresponding figures for factors

2, 3 and 4 were respectively: 0.50 (0.38–0.85), 0.51 (0.27–

0.74) and 0.29 (0.16–0.53).

Discriminant validity

The single item on self-perceived health (EVGFP scale) and

the nine items in SDD were used to estimate discriminant

validity. It was hypothesized that patients with high scores

on the empowerment subscales were those who also

reported good health. Furthermore, we hypothesized that

patients who experienced low burden of diabetes also had

high scores on the empowerment subscales.

It was found that patients with good self-reported health

scored higher on all empowerment subscales except for the

subscale readiness to change. The same pattern was found in

this subscale too, but the difference did not reach signifi-

cance (Table 5). Patients who scored low on burden of

diabetes also scored significantly higher on the empower-

ment subscales (Table 6).

We further hypothesized that patients with good meta-

bolic control and freedom from late complications were

more empowered than those who had poor control and

presence of late complications. We found only weak cor-

relations between metabolic control and the empowerment

subscales. The only correlation with presence of late com-

plications was found for the subscale goal achievement.

Patients without late complications reported finding it

easier to overcome barriers to goal achievement than did

those who already had late complications (Table 7). Dur-

ation of diabetes showed a weak but significant correlation

Table 3 Descriptive statistics for Swe-DES-23 subscales

Subscale No. of items Mean ± SD Eigenvalue % variance Cumulative %

1. Goal achievement 10 3.64 ± 0.68 8.4 36.4 36.4

2. Self-awareness 4 3.98 ± 0.76 1.9 8.2 44.6

3. Managing stress 4 3.35 ± 0.74 1.8 7.8 52.4

4. Readiness to change 5 3.77 ± 0.57 1.5 6.5 58.9

n ¼ 195, total scale mean value (SD) ¼ 3.68 (0.53).

Table 4 Score distributions for Swe-DES-23

total scale and subscales

Criterion

Empowerment scales

Goal

achievement

Self-

awareness

Managing

stress

Readiness to

change

Total

DES

Worst result (% scoring 1–3) 60.3 38.1 73.4 56.6 67.7

Best result (% scoring 4–5) 39.7 61.9 26.6 43.4 32.3

Floor effect (% scoring 1) 0.5 0.0 0.0 0.0 0.0

Ceiling effect (% scoring 5) 3.6 12.3 3.6 4.1 1.5

Table 5 Empowerment scales ratings in

relation to self-reported health in 195 diabetic

patients

Self-rated

health

Goal

achievement Self-awareness

Managing

stress

Readiness to

change

Excellent 4.2 ± 0.9 4.6 ± 0.55 4.2 ± 0.84 4.1 ± 0.92

Very good 3.9 ± 0.6 4.1 ± 0.73 3.5 ± 0.68 3.9 ± 0.50

Good 3.7 ± 0.6 4.0 ± 0.71 3.4 ± 0.71 3.8 ± 0.51

Fair 3.5 ± 0.7 4.0 ± 0.77 3.2 ± 0.75 3.8 ± 0.63

Poor 3.1 ± 0.4 3.4 ± 1.00 2.9 ± 0.70 3.5 ± 0.56

ANOVA tests F ¼ 6.98,

p ¼ 0.0001

F ¼ 2.86,

p ¼ 0.02

F ¼ 3.79,

p ¼ 0.006

F ¼ 1.74,

p ¼ 0.14

� 2007 The Authors. Journal compilation � 2007 Nordic College of Caring Science.

250 J. Leksell et al.



with the total DES, meaning that patients with short dur-

ation of illness scored higher on the total empowerment

scale.

It could also be hypothesized that patients with good

income and higher level of education feel themselves to be

more empowered than do those with lower education level

and lower income. The only significant correlation we

found was between social status and readiness to change

(r ¼ 0.18, p < 0.05).

Conclusions

The results from testing the SWE-DES-23 were promising.

However, the factor analysis showed a discrepancy

between the US and Swedish versions, in that the US

version yielded three and the Swedish version four sub-

scales. However, the alpha values for the four subscales

and the total SWE-DES-23 scale were acceptable. The

difference was that the US subscale ‘Managing the

Psychosocial Aspects of Diabetes’ was divided into two

subscales in the Swedish version: ‘Self-awareness’ and

‘Managing stress’. One problem when comparing transla-

ted instruments is that of achieving linguistic and cultural

equivalence (8). We consider the semantic equivalence to

be acceptable, as we used authorized translators for the

back translation. We have not tested the conceptual

equivalence, but the intention has been to use the same

theoretical empowerment construct as in the original US

version (4).

Interestingly, the recently published Chinese version of

the DES 20-item scale yielded five subscales with alpha

values ranging from 0.76 to 0.89 (5). The five subscales

were consistent with the SWE-DES-23 subscales, with the

exception of the subscale ‘obtaining support’. In the SWE-

DES, the support items were included in the self-aware-

ness subscale. This discrepancy between the outcomes of

factor analysis in the three countries requires further

investigation.

The DES scale had acceptable internal consistency and

inter-item correlations. Both floor and ceiling effects were

relatively small. High ceiling effects are problematic when

evaluating nursing interventions. In subjects scoring high

already in the pretest it is impossible to show improve-

ments. The highest proportion of ceiling effect was found

in the self-awareness subscale (12.3%). This can be com-

pared with the widely used SF 36 questionnaire showing

proportionate ceiling effects up to 72.2% (9). When

looking at the results from the scoring worst/best analysis

it can be concluded that the range from 26.6% to 73.4%

must be classified as satisfactory. According to Jerard (7)

the proportion should range from 30% to 80%.

To determine discriminant validity, we formulated four

hypotheses. The first assumed that patients reporting good

health also had high scores on the Swe-DES-23 scale. This

could be confirmed with one exception, namely the sub-

scale ‘readiness to change’. This is not surprising, as patients

who perceive that they are in excellent health might con-

sider that they have no need to change or that they have

made all the changes they are able and willing to make. In

contrast, those who perceive that they are in poor health

might not feel ready because of feelings of hopelessness,

lack of self-efficacy or a belief that the changes will not

improve their health. Corrigan et al. also found a significant

association between empowerment and quality of life (10).

The EVGFP scale was chosen as it measures the patient’s

own perceived health and gives information about the

Table 6 Correlation between burden of

diabetes and empowerment
Burden of diabetes

Goal

achievement

Self-

awareness

Managing

stress

Readiness to

change

Total score

Swe-DES-23

Constrained–free 0.31** 0.37*** 0.23* 0.32** 0.41***

Weak–strong 0.50*** 0.54*** 0.21* 0.23* 0.52***

Dominant–submissive 0.41*** 0.41*** 0.29** 0.23* 0.46***

Worthless–valuable 0.34*** 0.45*** 0.35*** 0.28** 0.49***

Difficult–easy 0.34*** 0.42*** 0.23* 0.19 0.40***

Unsafe–safe 0.32*** 0.42*** 0.22* 0.16 0.38***

Tense–relaxed 0.47*** 0.57*** 0.24* 0.24* 0.52***

Monotonous–varied 0.53*** 0.41*** 0.22* 0.24* 0.47***

Independent–dependent 0.36*** 0.56*** 0.30** 0.32** 0.53***

*p < 0.01, **p < 0.001, ***p < 0.0001; high figure on Burden of Diabetes scale indicates low

burden. High figure on Swe-DES-23 means more empowered.

Table 7 Correlations between Swe-DES-23 and diabetes-related data

Diabetes

duration HbA1c

Late

complications

Goal achievement )0.11 )0.15 )0.15*

Self-awareness )0.12 )0.14 )0.01

Managing stress )0.13 )0.08 )0.11

Readiness to change )0.07 )0.03 )0.06

Total )0.15* )0.13 )0.11

*p < 0.05.
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person’s own experience of health; also it does not consider

whether the person has a chronic disease (11).

The second hypothesis could also be confirmed, as

patients who experienced the burden of diabetes to be low

had significantly higher scores on the Swe-DES-23 scale.

An empowered patient probably has the knowledge, skills

and attitudes needed to manage diabetes treatment and

self-care without experiencing too much burden.

The third hypothesis that patients with good metabolic

control were more empowered than those with poor

control could not quite be confirmed, as our analysis

showed only a weak correlation. This is in accordance with

a study by Via and Salvyer (12), wherein no significant

correlations were found between HbA1c and the US DES-

37 version. Moreover, in the Chinese version only a weak

correlation was found between the global scale and HbA1c

of patients with type 2 diabetes. In another study (13), it

was found that patients with acceptable metabolic control

were those who experienced the highest quality of life,

while those with good or poor quality of life reported lower

scores, which may explain the present findings. Patients

without late complications found it easier to overcome

barriers to goal achievement than did those who had late

complications. In another study, we found that patients

with late complications perceived problems with self-

management. Perceived problems were difficulties with

insulin treatment and unstable blood glucose, situations

requiring complex self-management (14). In the light of

this finding, it is easy to understand and explain why these

individuals’ goal is not easy to attain.

The last hypothesis concerned social status (economy

and education). Social status seemed to influence patients’

readiness to change, such that people with high education

levels and good personal economy were prepared to

change and able to assess dissatisfaction. No other signifi-

cant correlations were found between social status and the

empowerment subscales, thus our fourth hypothesis could

not fully be verified.

Our overall conclusion is that the current Swe-DES-23

scale possesses acceptable validity and reliability. This

confirms its utility in measuring empowerment-based

education programmes, although the different subscales

must be further developed and the questionnaire needs to

be shortened for clinical use.
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