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Abstract
Aims/hypothesis The aim of this study was to describe the
prevalence of complications, health-related quality of life
(HRQOL) and the influence of beliefs about control over
health in diabetic dialysis patients.
Methods Of 53 eligible diabetic patients on chronic dialysis
during January 2004 in our clinic, 38 (76%) completed a
kidney-specific (Kidney Disease Quality of Life) and a
generic (SF-36) questionnaire and were characterised in
terms of cardiovascular diseases and diabetic complica-
tions. Matched groups of non-diabetic dialysis patients (n=
40) and diabetic patients with a long duration of diabetes
and normal kidney function (n=38) served as controls.
Generic HRQOL was compared with matched data from a
survey on the Danish general population (n=2248).

Results Micro- and macrovascular complications were
significantly more frequent in diabetic dialysis patients
than in diabetic patients without renal disease. Self-rated
physical health was significantly worse (p<0.01) in diabetic
dialysis patients (35±9 [mean ± SD]) compared with non-
diabetic dialysis patients (41±10), diabetic patients with
normal kidney function (45±12) and the matched general
population (47±19). The diabetic dialysis patients had
similar levels of kidney-specific quality of life and mental
health compared with the control groups. Reduced physical
health was predicted by the presence of end-stage renal
disease, diabetes and short time spent in education. Among
the diabetic patients, those who believed more on their own
ability to control their diabetes and less on chance reported
better mental health and were less likely to be on dialysis.
Conclusions/interpretations Diabetic dialysis patients are
characterised by a high prevalence of diabetic complica-
tions, reduced self-rated physical health but relatively good
mental health.
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PCS physical component summary
PCI percutaneous coronary intervention
SF-36 Medical Outcomes Study 36-Item Short-Form

Health Survey

Introduction

The number of diabetic patients referred for renal replace-
ment therapy in Denmark has been stable since 2003 [1].
This may be due to the implementation of a multi-factorial
and more intensive reno-protective intervention in patients
with diabetes. The impact of this intervention among
diabetic patients on chronic dialysis is still subject to
debate [2]. In a recent study of 23,000 diabetic haemodial-
ysis patients it has now convincingly been shown that poor
glycaemic control is associated with a significantly
increased mortality rate [3].

Although the survival of diabetic patients treated with
dialysis in Denmark has improved during the past 15 years
[4], a significant number of diabetic patients treated with
chronic maintenance dialysis still suffer from one or more
diabetic complications besides the kidney failure and have
increased cardiovascular morbidity and mortality rates [5, 6].

Because of a shortage of donor kidneys for renal
transplantation, and the fact that only a minor proportion
of patients with diabetes, particularly those with type 2,
who have end-stage renal disease (ESRD) are eligible for
transplantation, most diabetic patients with ESRD will be
on maintenance dialysis for the rest of their life. Health-
related quality of life (HRQOL) is therefore an important
parameter in this group of patients. Furthermore, the
identification of factors that contribute to poor quality of
life is important, when quality of life of dialysis patients
with diabetes is to be improved.

The mechanisms that cause some diabetic patients to
progress to ESRD requiring dialysis and allow others to
have normal urinary albumin excretion for more than
10 years are not fully understood. Large clinical trials have
demonstrated that several therapeutic strategies in the
treatment of diabetic patients are effective in slowing or
even preventing the progression to ESRD, as well as other
diabetic complications [7–12]. However, if such complex
treatment regimens and demanding self-care activities are to
be effective, a high degree of patient adherence and
compliance must be ensured. Several studies have docu-
mented that this is not easily achieved [13–15]. A study on
the implementation of guidelines for the prevention of
diabetic nephropathy in type 1 diabetic patients found that
79% did not achieve the target BP of ≤140/≤90 mmHg
[16]. Good glycaemic control, defined as HbA1c <7.5%,
was only seen in 24% of the patients [16]. There may be

many reasons for these problems with compliance. A known
important predictor of good compliance is the patient’s own
confidence in their ability to control their disease [17–19],
which in psychology has been described by the term ‘locus
of control’. Locus of control defines the attitudes of people
with regard to the control they have over their life.
Research investigating locus of control has traditionally
classified individuals into two categories: internal (own
influence) and external (chance, powerful others and
doctors influence) believers. Individuals with a high
internal score believe that one’s own behaviour determines
one’s health status. External control has been conceptual-
ised as the belief that outside forces such as chance/luck,
powerful others in one’s network, or healthcare providers
are responsible for health status and outcome. A combina-
tion of a high internal score and a low external score has
been associated with better metabolic control and better
adherence to diabetes self-care regimens [20–23].

The general aim of the present study was to identify
potentially relevant intervention areas in the treatment and
care of diabetic dialysis patients. Specific aims were to (1)
describe the prevalence of diabetic and cardiovascular
complications; (2) compare the quality of life of diabetic
dialysis patients with that of non-diabetic dialysis patients,
diabetic patients with normal kidney function and the
general population; and (3) describe locus of control in
the two groups of diabetic patients.

Methods

Patients

In this case–control study, diabetic patients, who were
treated with chronic dialysis therapy during January 2004 at
Department of Nephrology, Copenhagen University Hospital
were selected as the cases. There were two control groups: a
group of non-diabetic dialysis patients, matched to the cases in
terms of age, dialysis modality and duration of ESRD (non-
diabetic dialysis controls), and a group of diabetic patients
with a diabetes duration of >10 years and an urinary albumin
excretion rate of <30 g/l, matched to the cases in terms of age
and type of diabetes (diabetic controls).

Diabetic patients treated with dialysis There were 65
diabetic patients on chronic dialysis therapy (56 with
haemodialysis, nine with peritoneal dialysis). Nine patients
did not understand Danish sufficiently to participate in the
HRQOL part of the study, and three patients suffered from
dementia. The remaining 53 patients were asked to
complete the Kidney Disease Quality of Life Short Form,
(KDQOL-SF) version 1.3 questionnaire and the Multidi-
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mensional Health Locus of Control questionnaire, Form C
(MHLC-C) (copies of the questionnaires in both Danish
and English can be found in the Electronic supplementary
material), and 38 (72%) patients answered the question-
naires sufficiently and were included in the study.

Non-diabetic dialysis controls Forty (75%) out of 53
matched non-diabetic dialysis patients answered the
KDQOL-SF 1.3 questionnaire and were included in the
study as non-diabetic dialysis controls. In all dialysis
patients the questionnaires and information about the study
were given during a haemodialysis session or at an ordinary
visit at the peritoneal dialysis outpatient clinic by either the
first author or by an assistant.

Diabetic controls The generic component of the KDQOL-
SF questionnaire (Medical Outcomes Study 36-Item Short-
FormHealth Survey [SF-36]) and theMHLC-C questionnaire
were further administered as mail-out/mail-back question-
naires to 76 diabetic outpatients who fulfilled the inclusion
criteria and were matched to the cases with respect to age but
were not treated with dialysis. A reminder was sent to non-
responders after 4 weeks. A total of 38 (50%) patients
completed the questionnaire and were included in the study as
diabetic controls. The ethics committees of Copenhagen and
Frederiksberg approved the study and all patients gave
informed consent.

General population SF-36 data regarding the general popu-
lation were obtained from the National Health and Morbidity
Survey 2005, which was carried out by the Danish National
Institute of Public Health and comprised a total of 22,486
individuals [24]. For this study, we used the respondents
living in the same area as the patients (n=2248).

Clinical data

The demographic and clinical data included age, sex,
dialysis modality, duration of diabetes, type of diabetes,
duration of ESRD, primary cause of ESRD, presence of
current foot ulcers, previous amputations, history of acute
myocardial infarction or coronary artery bypass grafting
(CABG) or percutaneous coronary intervention (PCI),
history of stroke, presence of angina pectoris, BP, BMI
and dialysis access. Demographic, clinical and biochemical
data were obtained from the patients’ records. Haemoglo-
bin, cholesterol and serum albumin were routinely mea-
sured in all patients every month, HbA1c every third month,
and Kt/V (a method of measuring dialysis adequacy, where
K=clearance, t=dialysis time and V=volume of distribution)
every sixth month. For diabetic patients a copy of the

latest eye examination was obtained and the presence
of retinopathy and vision of the best eye with correction
were recorded. Patients with a best corrected visual acuity
of ≤0.3 (impaired vision) were recorded. Presence of
maculopathy was recorded and retinopathy was classified
as none, background (mild non-proliferative, moderate non-
proliferative or pre-proliferative changes) or proliferative by
an ophthalmologist. All clinical data were also obtained
from the patients’ records for all patients who did not
respond to the questionnaires.

Quality of life

HRQOL was measured using the Danish version of the
questionnaire KDQOL-SF, which consists of a kidney
disease-specific part (KDQOL) [25] and a generic part
(SF-36). The KDQOL-SF has been used in several studies
of dialysis patients [26–29]. The English version has
previously been translated into Danish and validated in
Danish dialysis patients [30–33]. Dialysis patients complet-
ed both questionnaires, whereas diabetic patients with
normal kidney function only completed the SF-36. The
kidney-specific part measures 11 multi-item scales (symp-
toms, effect of kidney disease, burden of kidney disease,
cognitive function, work status, sexual function, quality of
social interaction, sleep, social support, dialysis staff
encouragement and patient satisfaction), and scales range
from 0–100, with a higher score indicating better health for
all scales. A kidney disease component summary (KDCS)
was calculated as the mean of the 11 multi-item scores. If
one or more scores were missing, the average of the
remaining scores was calculated. The KDQOL data were
scored according to the manual for the KDQOL (available
from http://www.gim.med.ucla.edu/kdqol/, last accessed in
August 2007). The eight SF-36 multi-item scales measure
different dimensions of health (physical function, role
limitations caused by physical problems, bodily pain,
general health, vitality, social function, role limitations
caused by emotional problems, and mental health) and the
scales range from 0–100. A higher score indicates better
health for all scales. In addition, these eight dimensions
were combined into two summary scores: The physical
component summary (PCS), which measures physical
health, and the mental component summary (MCS), which
measures mental health. The PCS and MCS are stan-
dardised to the American general population, with a general
population mean of 50 and an SD of 10 [34]. The SF-36
data were scored according to the procedure of the Danish
manual for SF-36 [35]. We also included questions
regarding smoking habits and education (short, 7 years in
municipal primary school; medium, 9 or 10 years in
municipal primary school; long, grammar school).
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Locus of control

Diabetic patients also completed the MHLC-C, which is a
condition-specific locus-of-control scale that can be adapted
for use in any medical condition (in this study, diabetes).
This questionnaire provides an assessment of beliefs about
control over health, and has been used in studies
concerning compliance and adherence [21, 25, 36]. The
instrument comprises 18 items rated on a six point Likert-
type scale ranging from ‘strongly disagree’ to ‘strongly
agree’, with four subscale scores: ‘internal’, ‘chance’,
‘doctors’ and ‘powerful others’. Higher scores indicate
greater belief in that subscale domain in relation to health
(diabetes). The scores range from 6–36 in the ‘internal’ and
‘chance’ scales, and from 3–18 in the ‘doctors’ and
‘powerful others’ scales.

Statistical analyses

Continuous variables were compared using the Student’s t
test or the Mann–Whitney U test, depending on the
distribution, and categorical variables were compared using
χ2 analyses. The SF36 scores were reported as means ± SD,
and were analysed using the Student’s t test and multiple
regression methods. To evaluate the effect of assuming that
the questionnaire scales had a normal distribution, we also
performed comparisons using the Mann–Whitney U test.
The results for the two approaches were similar. Potentially
important explanatory variables for physical health and
mental health were included in a multivariate backward
stepwise regression model. The variables for physical
health were ESRD, diabetes, age, angina pectoris, amputa-
tion, impaired vision, smoking and education, and for

Table 1 Characteristics of diabetic and non-diabetic patients treated with dialysis and diabetic patients with normal kidney function

Diabetic dialysis patients,
n=38

Non-diabetic dialysis
patients, n=40

Diabetic patients with normal kidney
function n=38

Socio-demographics
Age 63.6±13 61.4±12 60.2±13
Sex (% male) 68 80 55
Education (short, medium, long) (%) 43:41:16 28:59:13 14:46:40**
Working (part time or full time) (%) 5 24* 44***
Living with a partner or family (%) 54 60 46

Diabetes
Duration of diabetes (years) 15.0 (1–47) – 16.4 (10–43)
Type 1 diabetes 29 – 34
HbA1c (%) 7.1±1.5 5.3±0.6*** 8.0±1.0**
Current foot lesions 30 0*** 13**
Amputation 18 0** 5*
Retinopathy (none, background,
proliferative)

27:20:53 – 37:60:3***

Maculopathy 33 – 6***
Visual acuity <0.3 37 – 0***

Cardiovascular diseases and risk factors
History of myocardial infarction 32 18 28
Angina pectoris 18 10 12
BP (systolic) (mmHg) 143±20 135±19* 135±17*
BP (diastolic) (mmHg) 74±10 78±10 80±9*
Cholesterol (mmol/l) 4.5±1.2 4.8±1.0 4.3±0.9
BMI 25.2±4.0 24.0±3.3 29.6±6***
Currently smoking 32 50 22

Dialysis
Duration of ESRD (years) 1.90 (0.30–17.7) 2.12 (0.15–14.9) –
Haemoglobin (mmol/l) 7.6±0.8 7.5±0.8 –
Dialysis modality (haemodialysis %) 86 83 –
Kt/V (haemodialysis patients)
(median, range)

1.6 (1.1–2.2) 1.5 (1.1–2.0) –

Kt/V (peritoneal dialysis patients) 2.3 (2.1–3.2) 2.7 (1.8–3.7)
Haemodialysis access (fistula %) 50 50 –

Values are presented as means ± SD, medians (range) or %. School education: short, 7 years in municipal primary school; medium, 9 or 10 years
in municipal primary school; long, grammar school
*p<0.05, **p<0.01, ***p<0.001 vs diabetic dialysis patients
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mental health the selected variables were ESRD, diabetes,
age, impaired vision, education, living with a partner or
family, and working. For insignificant variables the esti-
mate before exclusion from the model was reported. The
relationship between physical health and mental health and
the four subscales of the Locus of Control questionnaire
were also investigated using univariate regression analyses,
correcting for age and the presence of kidney disease. The
comparison with the general population data used a
regression method to weight the general population to the
distribution of age, sex and school education in the patient
group. In the general population, we found an interaction
between age and education in the prediction of several
SF-36 outcome variables. For this reason we included such
interaction terms in our weighting scheme, but the effect of
this was negligible. All statistical analyses were performed
using the SAS 9.1 package (SAS institute, Cary, NC,
USA).

Results

Complications, clinical, social and demographic data

Among the diabetic dialysis patients every third had
previously suffered an acute myocardial infarction, every
fourth had previously experienced a stroke, and every fifth
patient had current angina pectoris (Table 1). Retinopathy
(any), maculopathy and impaired vision were significantly
more frequent among diabetic dialysis patients than diabetic
controls (Table 1). The level of education was significantly
lower in diabetic dialysis patients than in diabetic controls,
and very few diabetic dialysis patients were employed
(Table 1). Variables regarding the quality of the dialysis
treatments (haemoglobin, Kt/V and percentage of haemo-
dialysis patients with an arterio-venous fistula) were similar
in diabetic and non-diabetic patients. HbA1c and BMI were
significantly lower in diabetic dialysis patients than in
diabetic controls. Apart from slightly longer diabetes
duration in dialysis patients who did not complete the
questionnaires, there were no significant differences in any
of the variables in Table 1 between those who did and those
who did not fill in the questionnaires (data not shown).

Quality of life

There were no significant differences in the scores of the
kidney-specific part of the KDQOL-SF questionnaire between
diabetic and non-diabetic patients (Table 2) The SF-36 scores
in diabetic dialysis patients were significantly lower than
those in the general population for the two component scores
(PCS and MCS) and for all subscales except bodily pain
(Table 3). The diabetic dialysis patients scored significantly

lower in terms of physical function and physical health
compared with both non-diabetic dialysis controls and diabetic
controls, and in terms of role physical, general health, vitality
and role emotional compared with diabetic controls. Mental
health scores were similar in the three patient groups but were
significantly lower than in the general Danish population.

In the multivariate analysis ESRD, diabetes and short
education predicted poor physical health, and smoking,
amputation and the presence of angina pectoris also tended
to have a negative influence on physical health (Table 4).

There were no interactions between diabetes and any of
the variables in the model or between ESRD and any of the
variables in the model. The whole model explained 29% of
the variance in physical health. Mental health was not
significantly predicted by any of the selected variables,
though living with a partner or family tended to have a
positive influence on mental health (data not shown).

Locus of control

Diabetic dialysis patients scored significantly higher than
the diabetic controls in the subscale ‘chance’ (15 vs 11, p<
0.01) of the MHLC-C, whereas the scores of the subscales
‘internal’, ‘doctors’ and ‘powerful others’ were similar in
the two groups. Compared with patients who spent a short
or medium time in education, patients who spent a long
time in education had a significantly lower belief in the
three external subscales: ‘chance’ (9.8 vs 14.1, p<0.02),
‘doctors’ (12.1 vs 14.4, p<0.05) and ‘powerful others’ (6.1
vs 8.9, p<0.01). There were no significant differences in

Table 2 KDQOL score in 38 diabetic and 40 non-diabetic patients
treated with dialysis

Patients treated with dialysis p value

Diabetic
(n=38)

Non-diabetic
(n=40)

(Mann–
Whitney
U test)

Symptoms 74 (12) 76 (15) 0.54
Effect of kidney disease 67 (16) 67 (17) 0.88
Burden of kidney
disease

39 (27) 41 (28) 0.75

Work status 14 (29) 28 (40) 0.17
Cognitive function 87 (15) 82 (21) 0.31
Quality of social
interaction

80 (16) 74 (18) 0.16

Sexual functioning 63 (45) 66 (32) 0.87
Sleep 66 (19) 68 (21) 0.77
Social support 81 (26) 67 (33) 0.06
Staff encouragement 81 (29) 87 (16) 0.98
Patient satisfaction 86 (20) 77 (24) 0.05
KDCS (summary score) 68 (11) 66 (12) 0.46

Values are presented as means ± SD
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the ‘internal’ score between the two groups (long education:
28 vs short or medium education: 29). In univariate
regression analyses of the effect of the four subscales on
mental health (corrected for dialysis and age) we found that
greater internal belief was associated with significantly
better mental health (an increase in the mental health score
of 4, 95% CI 0.2–7.8 per increase of 10 in internal score,
p<0.05). In addition, significantly worse mental health was
associated with a greater belief in ‘chance’ (changes in
mental health of −6.8, 95% CI −10.3 to −3.2 per increase of
10, p<0.001) and ‘powerful others’ (changes in mental
health of −7.8, 95% CI −14 to −1.6 per increase of 10, p<
0.05). The loci of control scores were not associated with
physical health scores (data not shown).

Discussion

In this study of diabetic patients treated with chronic
dialysis at a single centre, we found a high prevalence of
diabetic complications and cardiovascular diseases among
diabetic dialysis patients. The kidney-specific quality of life
of the diabetic dialysis patients was similar to that of non-
diabetic controls, whereas self-rated physical health was
significantly reduced compared with that of the two well-
matched control groups (non-diabetic dialysis patients and
diabetic patients with normal kidney function) and the
general population.

Mental health was similar in the three patient groups,
and although the scores were significantly worse than
general population scores, the differences were not large.

The presence of ESRD, diabetes and a low level of
education were significant negative predictors of physical
health. Diabetic patients on dialysis had a significantly
greater belief in chance in relation to their diabetes, and
significantly fewer dialysis patients had a long school
education compared with diabetic controls.

Strengths and weaknesses of the study

We compared diabetic dialysis patients with two matched
control groups and the general population, which allowed
us to separately evaluate the impact of diabetes and kidney
disease on the quality of life of diabetic dialysis patients.
The response rate to the questionnaires is comparable to
other studies in the field, and demographic and clinic
variables were similar among responders and non-responders.
Although the sample size was relatively small, significantly
findings regarding physical health and locus of control were

Table 3 Quality of life estimated by SF-36 scores in 38 diabetic and 40 non-diabetic patients treated with dialysis, 38 diabetic patients with
normal kidney function and the general population

Diabetic patients treated
with dialysis, n=38

Non-diabetic patients
treated with dialysis,
n=40

Diabetic patients with
normal kidney function,
n=38

General population, n=2248
(weighted to match sex, age,
and education)

Physical function 36±27 57±28b 73±30d 82d

Role physical 26±36 41±43 64±43c 72d

Pain 68±25 71±26 68±32 75
General health 40±15 47±20 56±23b 70d

Vitality 47±19 50±27 60±26a 70d

Social function 75±28 78±27 82±27 90c

Role emotional 46±43 49±42 70±40a 81d

Mental health 74±19 77±18 76±20 84b

PCS 32±8 39±10b 45±13c 49d

MCS 50±10 48±11 51±11 55b

Values are presented as means ± SD
a p<0.05, b p<0.01, c p<0.001, d p<0.0001 vs diabetic dialysis patients; calculated using the Mann–Whitney U test for comparisons with matched
study groups, and calculated using multiple regression controlling for sex, age and education for comparisons with the general population.

Table 4 Multivariate analysis of the predictors of physical health in
diabetic and non-diabetic dialysis patients and diabetic patients with
normal kidney function

Estimated change in
physical health score
(95% CI), n=104

p value

ESRD −11 (−15 to −6) <0.001
Diabetic vs non-diabetic −7 (−12 to −2) <0.01
Education (long vs short
or medium)

6 (2 to 11) <0.01

Amputation −6 (−15 to 2) 0.15
Smoking vs non-smoking −3 (−7 to 2) 0.20
Angina pectoris −4 (−10 to 2) 0.22
Age (per 10 years) −0.6 (−2.4 to 1.1) 0.47
Impaired vision −0.5 (−10 to 8) 0.97
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observed. Data from a large survey in the general Danish
population were used as a reference, because Danish
individuals are known to have a higher self-rated health
compared with other countries in Europe and the USA.
Furthermore, these data were matched regarding age, sex,
place of living and level of education.

Diabetic complications and cardiovascular diseases

In a large study of type 2 diabetic patients undergoing
haemodialysis (4D study) Wanner and colleagues found a
history of myocardial infarction, CABG or PCI in 23% and
a history of stroke in 18% [5]. These frequencies are
slightly lower than those found in the present study. This is
probably due to the fact that the 4D study excluded patients
who had received dialysis for more than 2 years and
patients with very low or very high levels of cholesterol.
These excluded patients with a long duration of ESRD and
extreme cholesterol values might have had an even higher
prevalence of both myocardial infarction and stroke. The
prevalence rates of foot ulcer and amputation were similar
to what has been reported in other studies in the field [37–
41]. Studies of both type 1 and type 2 diabetic patients also
found that the presence of any retinopathy was associated
with a higher risk of the development of ESRD [42, 43].
Our study confirmed the high prevalence of diabetic and
cardiovascular complications in diabetic dialysis patient. It
also underlines the importance of multi-factorial diabetic
treatment and care, not only when patients are in the early
stages of diabetic nephropathy or in the pre-dialysis state,
but also when they have ESRD.

Kidney disease, physical health, mental health and quality
of life

With respect to variables related to quality of dialysis
treatment (haemoglobin, Kt/V and percentage with an
arteriovenous fistula) and the KDQOL, we found similar
results among diabetic and non-diabetic dialysis patients.
These observations suggest that dialysis is as effective in
diabetic as in non-diabetic patients. However, diabetic
patients receiving dialysis demonstrated a reduction in
physical health, with limitations in daily activities such as
climbing stairs, walking, bathing and dressing and reduced
role functioning at work or at home as a result of physical
health problems. It has previously been shown that physical
exercise results in an increased physical function in dialysis
patients with low PCS scores [44] and in patients with
higher baseline PCS scores [45, 46]. Intensified focus on
physical training for diabetic patients in dialysis therefore
seems relevant.

The scores for mental health were significantly lower in
the three patient groups than in the general population.

However, the differences were small and there were no
differences between the diabetic dialysis patients and the
two control groups.

To our knowledge this is the first study to report the
results of the KDQOL questionnaire in diabetic and non-
diabetic dialysis patients matched in terms of age, dialysis
modality and duration of ESRD. Studies that have
investigated both diabetic and non-diabetic patients found
similar results for the 11 subscales and the KDCS scores,
with a trend towards higher scores in our study [25–28]. A
Spanish study [47] compared quality of life of diabetic
dialysis patients and unmatched non-diabetic patients using
the SF-36 questionnaire and found significantly lower
scores in seven out of eight subscales, but did not correct
for the fact that the Spanish diabetic patients were
significantly older than the non-diabetic patients (61.9±
13.5 vs 56.6±17 years). In the Spanish study PCS and
MCS scores were significantly reduced in diabetic com-
pared with non-diabetic patients (34 vs 40 and 39 vs 42,
respectively). In a previous study of haemodialysis patients
at our clinic, Molsted et al. found comparable scores on the
eight subscales and an average physical health score of 37±
11 and a mental health score of 50±11 [48], which are very
similar to the scores in the present study.

The mental health scores in this study are in contrast to
the results reported in some studies [27, 47], but in
accordance with a study of quality of life in chronic kidney
disease (CKD) patients with different GFRs [26]. They
found decreasing physical health with decreasing GFR, but
a similar mental health score in the five CKD groups and
the dialysis group in which the mental health score was
50.0±9. In our study, having a chronic disease such as
diabetes or ESRD decreases self-rated mental health by
approximately half an SD compared with the general
population. However, mental health was not influenced by
the severity of the disease.

The PCS and MCS are standardised to the American
general population, with a general population mean ± SD of
50±10. The mean mental health score in the Danish general
population is higher, with an average of 55±10. The mental
health scores in this study are high by US standards, but
this has been a general finding of Danish quality of life
studies [48] and may be due to a culture-specific use of
language or a general higher level of wellbeing in Denmark.
The results underscore the value of a national comparison
group.

Predictors of quality of life

In the multivariate regression analysis we found that being
on dialysis was the most pronounced predictor of decreased
physical health, followed by diabetes. However, serious
diabetic complications (amputation and impaired vision) or
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angina pectoris tended to predict lower physical health but
were not significant, a finding that might be due to a lack of
statistical power in this study. From large studies in the
general population it is well known that education is a
significant predictor of quality of life, which is in
accordance with the finding in this study. Although school
education is not a modifiable characteristic, the observed
prediction of physical health, the differences in time spent
in education between diabetic patients on dialysis and
diabetic controls and the differences in locus of control
are potentially useful for the identification of those
diabetic patients who need special attention to improve
treatment adherence and thereby reduced the risk of
ESRD.

Regarding mental health, we found no significant effects
of any of the selected clinical or socio-demographic
variables, and the model only explained a small part of
the total variation in mental health. However, the patients’
beliefs regarding control of diabetes were significant
predictors of mental health. We found a high internal
control belief in the two diabetic patient groups and a
significantly higher belief in chance among diabetic
dialysis patients. The associations of high internal belief
and low external belief (chance and powerful others) with
better mental health score are in accordance with the
expected pattern for locus of control in diabetes but since
our study is cross-sectional, no causal inference can be
made.

Conclusion

Diabetic dialysis patients are characterised by a high
prevalence of diabetic complications, reduced self-rated
physical health, but relatively good mental health. The
finding of reduced physical function enables us to focus on
the importance of physical training. The association
between internal locus of control and good mental health
suggest that interventions to strengthen internal locus of
control might also be valuable.

Implementation of so-called ‘diabetes schools’ and
‘kidney schools’, which offer more intensive information
and education for the patient regarding treatment and self-
care of the disease, have become more common and may
show the way to improve patient adherence, quality of life,
physical function and survival.
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