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ABSTRACT. As part of a large epidemiological study
concerning 494 diabetic patients undergoing dialysis
throughout France — the so-called Uremidiab§ study —
we collected data with the aim of describing objective as
well as subjective aspects of quality of survival. Ques-
tionnaires were completed from medical records and
from direct interviews by trained collectors. The data
included: (a) medical status and impairments; (b) func-
tional status with the Barthel index for basic activities of
daily living; (c) subjective aspects through self-estima-
tion of fatigue, pain, care burden, quality of life and
working capacity. Only 21% of the patients had type 1
diabetes and more than 71% were currently insulin-
treated. Among the various long-term complications
registered, visual impairment was a prominent feature:
25% of the patients were blind and the best eye vision
scored (.8 or more for only 20%. The differences found
between the two types of diabetes are discussed. As a
result of these impairments, functional status was poor
even when considering basic activities, with a mean
Barthel index (BI) of 80 + 19. Type 2 patients and those
patients undergoing continuous ambulatory peritoneal
dialysis had significantly lower BI. The results are
discussed in the light of the literature. Compared with a
group of 121 non-dialyzed diabetics, patients scored
higher for fatigue and pain, but not for care burden and
quality of life.
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Although end-stage renal failure is a major cause of
death among diabetic patients (1) the length of
survival has been improved by techniques of renal
replacement. Hence questions have been raised about
the quality of survival of chronic dialysis patients (10),
questions which could be of particular concern for
diabetic patients. We conducted a large study - the so-
called Uremidiab§ study — among diabetic patients
treated in dialysis centers throughout mainland
France. The main goals were: (a) to estimate the

prevalence of diabetes in dialysis patients; (b) to get
detailed information about the type of diabetes and
the natural history of nephropathy (the results of this
two-phased study will be published elsewhere) (31); (c)
to describe objective and subjective aspects of quality
of survival. For the purpose, data was collected on
disabilities and handicaps. The present paper deals
with this third part of the study.

METHODS

Sample design. In the first phase, among a total of 245 existing
centers in mainland France, 198 (81%) dialysis centers gave
information about prevalence: 884 diabetic patients were
undergoing dialysis among 12,903 dialysis patients, i.e. a
prevalence rate of 6.9%. In the second phase, all 63 dialysis
centers with more than 3 diabetic patients simultaneously
treated were selected. Although the sample was not strictly
representative, this selection was necessary for efficiency
reasons: indeed in the second phase, each patient of the
selected centers was directly visited throughout France.
Therefore a total ol 494 diabetics undergoing dialysis were
fully interviewed.

Data sources. To ensure the quality of the data, 7 residents,
responsible for collection, underwent a 3-day training ses-
sion. The data had to be collected from a standardized
questionnaire. This questionnaire was modified and defini-
tively adopted after a test interview by one of the collectors
involving 4 local patients. After the patient’s informed
consent, medical data was collected anonymously from the
medical record. Disability assessment as well as socio-
familial and employment status were obtained from the
patients and/or from the principal caregiver. Subjective
indicators were completed from the patient’s responses.

Variables. Three calegories of variables were analyzed
concerning: 1) the description of impairments related to
diabetes, end-stage renal (ESRD), long-term complications
and care burden; 2) the objective aspects of handicap; and 3)
the subjective aspects of perceived illness and quality of life.

Impairments

In addition to the basic data on patients and their medical
history, data was collected concerning: type, duration and
treatment of diabetes; type and duration of dialysis; preva-
lence, duration and treatment of retinopathy; current mon-
ocular vision at 5 meters; prevalence of ischemic limb disease,
prevalence and location of amputations; prevalence of
coronary heart disease, stroke, diabetic foot and symptoma-
tic neuropathy.
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Objective aspects of handicap

The Barthel Index (22) was used to assess dependency on
basic activities of daily living (ADL): item “‘putting on
brace”, built for stroke patients, was changed into “injecting
Insulin™ with the same scoring, as injection could be
considered as an ADL for insulin-treated diabetics. A score
of 100 was indicative of regular independence of basic ADL,
irrespective of difficulty or time to do them. In addition, some
instrumental ADL were assessed: dependency on outdoor
walking, meal preparation and housekeeping. Each was
scored as an ordinal scale (without difficulty, alone but with
difficulty, someone’s help needed. total dependency).
Employment status was analyzed as well as social and
financial support for handicap.

Subjective aspects of handicap

Most instruments in use for the assessment ol perceived
health were too time-consuming (16) for use in this study.
Therefore, analogue visual scales were used for gross assess-
ment of fatigue, pain, care burden, quality of life and working
capacity. When visual impairment prevented the utilization
of visual scale, patients were asked to indicate a notation
from 0 to 10. Later the score was converted from 0 to 100 as
on visual scales. All scales were ranged from best (scored 0) to
worse (scored 100).

Statistics. All data was computed on an IBM-PC and
statistics were handled by SPSS. The Student’s r-test was used
for comparisons of means and the chi-square test was used
for comparisons of proportions. The Mantel-Haenzel chi-
square was used for adjusted analysis. All tests were two-
tailed and p-values under 0.05 were considered significant.

RESULTS

Among the 494 diayzed diabetic patients 13 with
secondary diabetes and 9 with unclassified diabetes
were excluded: the characteristics of the remaining 472

significantly older and had longer duration of dia-
betes, whereas the duration of dialysis was not differ-
ent between the two types. Most patients (§9%) had 3
dialysis sessions per week and the mean duration was
9.5 hours per week. Eighty-four per cent had hemodia-
lysis treatment (HD) while 16% had continuous
ambulatory peritoneal dialysis (CAPD).

The frequency of the main long-term complications
is found in Table II. Retinopathy was found in 77% of
all cases, and in all but a single Type 1 diabetic patient.
Mean duration of retinopathy was 8 + 6 years, longer
for Type | (p<0.001). In order to have an idea of the
functional residual vision, we computed the value of
the best eye vision (BEV) for each patient. Mean BEV
was 0.4940.34 without any difference between the
two types of diabetes. Twenty-five per cent of the
patients scored 0.1 or less. Only 20% scored 0.8 or
more. Near half of the patients had ischemic limb
disease and 18% underwent surgical treatment for that
reason. Forty-two patients (9%) were amputed, but a
total of 112 amputations was registered, as most
patients underwent iterative amputations, even bila-
terally for 12 patients. As usual, the more frequent
stroke mechanism was ischemia (86%). Coronary
heart discasc was more frequent in older Type 2
patients, while diabetic foot in addition to neuropathy
was more frequent in Type 1.

Table II. Frequency (in percentages) of long-term

: ’ ; . ; . . : complications
diabetic patients interviewed in 63 dialysis centers are
summarized in Table I. Total Type I Type 2
Retinopathy 77 99 (p<0.0001) 71
Impairments Ischemic limb disease 47 61 NS 51
Coronary heart disease 32 21 (p=0.015) 35
Twenty-one per cent were type 1 (insulin-dependent)  Stroke 16 14 NS 17
; : . : . Diabetic foot 24 33 (p=0.02) 21
diabetic pau’ents,‘all under insulin the.rapy: Among the Neuropathy o 35 (p<0.0001) 22
374 type 2 diabetics, 239 (64%) were insulin-treated at
the time of the interview. Type 2 patients were  NS=non significant
Table I. Characteristics of the 472 dialyzed diabetics
Total Type | Type 2
Number of patients 472 98 (21%) 374
(79%)
Age (years) 62+12 46+11  (p<0.0001) 6748
Sex Ratio (M/F) 1.09 1,29 NS 1.04
Duration of diabetes (years) 20+8 28410  (p<0.001) 19410
Duration of dialysis (years) 34428 35+29 NS 33430

NS =non significant.
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Table III. Frequency of dependency (percentages of
patients dependent of someone’s help)

Uremidiab§ > 65 y.o. general
patients population (see ref, 7)

Eating 7 -

Indoors walking 12 -

Dressing 17 3-5

Grooming 20 3-6

Injecting Insulin 68 -

Outdoors walking 36 16-25

Preparing meals 46 3-5

Housekeeping 69 10-18

Objective aspects of handicap

Table IIT indicates percentages of patients needing
minimal to maximal help for ADL and other activities
assessed. Mean BI was 80419 (20-100) and 25% of
the patients scored less than 70. Table IV shows
differences in mean BI according to the type of
diabetes (Type 1 vs Type 2) and modality of dialysis
(HD vs CAPD). Type 2 patients and those patients
undergoing CAPD had significantly lower BI. After
creating 2 classes for BI (80 or less vs more than 80)
and for age (50 or less vs more than 50), the Mantel-
Haentzel adjustment was performed. Age-adjusted
odds ratio was not significant for BI between the 2
types of diabetes. However CAPD patients had a
significantly higher risk for low BI. No differences
were found between incenter and home-treated
patients (not shown).

205

One hundred and seventy-five patients (37%) had
retired and 76 (16%) were still at school. Among the
221 remaining patients, only 15 (7%) were workng for
pay full-time or part-time, 75% were socially recog-
mzed as handicapped through “invalidity card” or
“long disease™ status, Invalidity card was more fre-
quent in Type 2 (85% of Type 2 vs 29% of Type 1,
p<0.0001).

Subjective aspects of handicap

Mean scores on analogue visunl seales nre indicated in
Table V. No differences were found related to the type
of diabetes (not shown). Mean scores [or futigue, piin,
care burden and alteration of quality ol life were
compared with those of 121 non-dialyzed diabetic
patients enrolled in another survey (2, 4). Significantly
higher scores were found with dialysis for fatigue and
pain, while self-estimated care burden and quality of
life were not significantly different in the two groups
(Table V).

DISCUSSION

The main goal of this study was to describe different
aspects of handicap in diabetic patients under chronic
dialysis in France. The model used was derived from
the International Classification of Impairment, Dis-
ability and Handicap (30), because of its value as
functional assessment methodology for judging needs,
planning treatments and allocating manpower and

Table 1V. Mean Barthel index according to type of diabetes and modality of dialysis

Type | Type 2 HD CAPD
BI 89+ 15 (p<0.0001) 79420 84+18 (p=0.005)  T4£25
Age 46+ 11 (p<0.0001) 6748 62+12 NS 60+ 14

OR4 (95% CI)  0.72 (0.29-1.80) NS

2.33(1.09-5.25) p=0.03

HD = Hemeodialysis; CAPD = Continuous ambulatory peritoneal dialysis; Bl =Barthel index: NS =non significant; ORx=

adjusted odds ratios; CI =confidence intervals.

Table V. Mean score on visual scales: comparison of dialyzed and non-dialyzed diabetics

Uremidiab§ patients

Non-dialyzed diabetics (see ref. 4)

Fatigue 55429
Pain 35432
Care burden 57431
Alteration of quality of life 46428
Alteration of working capacity 68429

(p<0.01) 40+28
(p=0.02) 27430
NS 52433
NS 46430
not assessed
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resources (29). No study was available in France
concerning these multidimensional aspects of handi-
cap in chronic dialysis patients. While a large body of
literature is available concerning outcome of therapy
for dialyzed patients, most of these studies have
focused on some particular dimension of handicap (9,
13, 14, 15, 18, 19, 28). Moreover, only a few studies
have focused on diabetic patients (12, 15, 24). Yet
diabetes is becoming one of the most frequent causes
of ESRD (24). In France, the prevalence of diabetes
among dialyzed patients was found to be around 7%
in our study (31). Although low, compared to many
other countries, the incidence is on the increase,
especially for Type 2 patients partly due to higher risk
patients now being admitted for dialysis (6, 14, 21, 24).
The high proportion of Type 2 diabetic patients, who
account for 5.4% of the overall dialyzed patients
population in our study (31), could be partly due to the
severity of the criteria used for definition of Type 1
diabetes. derived from the National Diabetes Data
Group’s guidelines (23) and from the study by Cowic
and al. (8).

Diabetes mellitus per se is a major handicap. either
by the multiple physical impairments related to de-
generative long-term complicalions or by psycho-
social consequences of chronic evolution and care
burden. Considering the description of impairments,
our population is large enough to be grossly, if not
strictly representative. The high prevalence of dege-
nerative complications is noticeable, but in contrast to
other studies (12, 24), we focused on impairments
rather than clinical or paraclinical semiology. As
stated by Grenfell (12). retinopathy is more frequent in
Type | diabetic patients. However, this could be
indicative of'a higher proportion of non-diabetic renal
disease in dialyzed Type 2 patients (12, 24). Indeed. on
the basis of a thorough retrospective examination of
the medical reports, we could exclude the responsi-
bility of diabetes in the genesis of nephropathy in 52%
of Type 2 patients, compared with only 1% in Type 1
(31). Therelore. a comparison of frequency of compli-
cations in the absence of renal biopsy in the two types
of diabetics must be stated with caution.

Prominent visual impairment is a considerable
functional disability. Concerning blindness, our
results are in the same order as those of Grenfell (12).
Moreover we found that a large majority of patients
had functional visual loss even if not blind. One
feature of our study was to provide a measurement of
the best eye vision. It was noteworthy that in addition
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to the blind patients (25%) more than half of the
patients were visually impaired. We observed sympto-
matic ncuropathy as well as diabetic foot more
frequently in Type 1, while higher frequency of
coronary heart disease in Type 2 was probably
accounting for the lower survival rate reported else-
where in Type 2 patients (5, 12, 14).

The Barthel index was used as an indicator of basic
autonomy. It was found to be a valid and reliable
index of ADL performance, and relevant for assess-
ment of basic personal care needs (11). As 71% of the
whole population was Insulin treated during the time
of the study. we felt that independence of Insulin
injection could be considered as a basic ADL for these
patients and could logically replace the “brace-
orthosis™ item built for stroke patients. While we
found no significant reduction of mean BI in our non-
dialyzed diabetics (4), the lowering of mean score,
found in our study, stresses the dependency of Uremi-
diab§ patients on basic ADL. Furthermore. one of the
10 items of the BI being related (o urinary inconti-
nence, the relative weight of this item (10% of the total
score) is markedly over-estimated for our paticnts, as
nearly all of them had no residual diuresis.. Therefore
amean of 82 is certainly indicative of a very poor ADL
performance in this population. This points out the
need for familial and social support. From another
point of view it is obvious that the variable “age™ can
act as a confounder, especially when comparing the
two types of diabetes (Table 1V). However, although
age-dependent, mean BI is still low in the Type |
younger population. Furthermore. it is clear that
CAPD patients are at higher risk for poorer auto-
nomy, irrespective of their age. Table 111 shows ADL
dependency in Uremidiab§ data as well as in a
compilation of several studics of home-living aged-
people in France (7). Our patients appeared much
more dependent than the general aged population in
all ADL we compared. This is also in accordance with
Gutman’s results which show that 51% of the dialyzed
diabetic patients were unable to care for themselves, in
comparison to 20% of the non-diabetic dialyzed
paticnts (15). Therefore diabetes seems to heavily
hinder rehabilitation of ESRD patients.

Working abilities and vocational rehabilitation
have been largely studied in dialysis patients. In
Evans’s study of 859 patients (9), whatever the cause of
ESRD. 37% of the in-center hemodialysis patients
considered themselves able to work full-time but only
24% were actually working for pay. The same results
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were found in non-diabetic patients by Gutman (15).
Considering diabetic patients, our data showed that
only 7% of the potentially active patients were
engaged in earning work. This is dramatically low
when compared to the 28 to 51% reported for the
whole dialysis population in a review from Kaplan
(19). A low score was reported for self-estimated
working capacity and vocational environment in 102
chronic HD patients, but nothing was done about the
ctiology of renal failure. Physical impairment as well
as social support factors could explain this profes-
sional handicap.

As in Evans’s study (9), we tried to assess some
subjective aspects of handicap. Subjective quality of
life is a very complex concept which should be
analyzed through multidimensional indicators rather
than gross analogic visual scales (26). Many studies in
this arca showed discrepancies between subjective
quality of life and what could be expected in view of
objective measures on disability (9). When comparcd
to non-uremic diabetic patients, our population
showed higher level of fatigue and pain. Fatigue could
be closely related to anemia; therefore the therapeutic
impact of Erythropoietin on subjective indicators
should be assessed (17). These subjective aspects of
handicap could be of importance, together with
physical impairments, for a decrease of familial and
social interactions outlined in several studies (18, 19,
28). However, global QL. scores were not different
between dialyzed and non-dialyzed diabetics. This
conflicting result is also reported by Evans (9) who
found no difference between dialyzed patients and
general population. We suggest that chronic illness
could progressively modify the reference used by the
patient for scaling his/her global quality of life.

Therefore, despite poor physical and psychological
conditions, patient adjustment to illness remains pos-
sible (3). Even if the adjustment to care burden is
particularly difficult for dialyzed diabetic patients, this
possibility must be taken into consideration in educa-
tion as well as rehabilitation programs. Rehabilitation
must be seen not only as the achievement of physical
and working activity (25) but also as the promotion of
psychosocial adjustment all over the disease (20, 27).
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