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OBJECTIVE — To explore the nature of functional impairment in older people with diabetes.

RESEARCH DESIGN AND METHODS — A population-based case-control study with
detailed assessment of diabetes and functional status was undertaken.

RESULTS — Altogether, 403 case subjects and 403 matched control subjects were studied
(median age 75 years, 51% female). Subjects with diabetes had more comorbidities than control
subjects (mean 2.5 vs. 1.9, P � 0.0001) and were more likely to have severe functional impair-
ment (4 vs. 1%, Barthel score �5, P � 0.001). Health status pertaining to physical function was
reduced in case subjects (SF36 60 vs. 40, P � 0.0001). In a multivariate model controlling for
age, hypertension, cerebrovascular disease, chronic obstructive pulmonary disease, cancer, os-
teoarthritis, and dementia, diabetes remained significantly associated with mobility limitation
(odds ratio 2.1, P � 0.001).

CONCLUSIONS — Older people with diabetes have considerable functional impairment
associated with reduced health status. This population may benefit from comprehensive geriatric
assessment and tailored diabetes management.
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D iabetes is associated with a consid-
erable personal health burden (1),
but until recently this was consid-

ered to result primarily from vascular
complications and associated medical co-
morbidities. Functional impairment and
physical disability directly attributable to
diabetes have been less frequently stud-
ied, although these are direct threats to
personal independence and quality of life
(2,3).

We report data from a large commu-
nity-based case-control study that ex-
amined in detail the nature of the
functional impairment in subjects with
diabetes and sought to determine fac-
tors identifying those at highest risk of
functional impairment.

RESEARCH DESIGN AND
METHODS — Participants were re-
cruited as part of a case-control study. We
included those known to have diabetes,
aged 65 years or over, from a sample of
rural and urban general practices in
Wales. At the time of recruitment, all of
the case subjects met the World Health
Organization criteria for the diagnosis of
diabetes (4). The control group of nondi-
abetic participants was frequency
matched with the case subjects for age,
sex, and general practice. Matching by
ethnicity was not possible because of the
small numbers of non-Caucasians.

Laboratory testing was used to con-
firm that the entire control group had
normal glucose tolerance, as evidenced

by fasting plasma glucose �6.5 mmol/l
and no evidence of glycosuria. All study
participants were interviewed by
trained research nurses; a comprehen-
sive assessment was carried out includ-
ing demographic, medical, social, and
functional details with information cor-
roborated from family members and
medical records when necessary. Spe-
cific questionnaires used and reported
in this study were the Barthel index, a
validated scale measuring basic activi-
ties of daily living from 0 to 20 with
higher scores indicating greater inde-
pendence (5); the Nottingham Ex-
tended Activities of Daily Living Scale,
measuring extended activities of daily
living such as shopping and driving
from 0 to 22, with higher scores indi-
cating greater independence (6); and
the SF-36 health status questionnaire, a
generic measure of health-related qual-
ity of life, with scores ranging from 0 to
100, higher scores indicating greater
satisfaction (7). Data were also collected
on cognition and visual acuity, reported
elsewhere (8,9).

Univariate and multivariate regres-
sions analysis were used, with summary
results presented as odds ratios (ORs)
and 95% CIs. Model parameters were
retained if they were clinically impor-
tant potential confounders or were sta-
tistically significant at the 0.05 level in
univariate analysis.

RESULTS — The study population
consisted of 403 case subjects and 403
matched control subjects. The median
(interquartile range [IQR]) age was 75
years (69 – 80), and 51% were female.
More of the subjects with diabetes lived in
a care home compared with control sub-
jects (7 vs. 4%, P � 0.001). Participants
with diabetes were on diet alone (24%),
oral hypoglycemics (59%), or insulin
(17%); the mean (95% CI) for A1C was
7.8% (7.6–8.0), mean random glucose
was 11.2 mmol/l (10.7–11.7), and me-
dian (IQR) duration of diabetes was 7
years (3–14). In both cohorts, 51% were
current or ex-smokers. Diabetic subjects
had more comorbidities than control sub-
jects (mean 2.5 vs. 1.9, P � 0.0001), es-
pecially cardiovascular disease (Table 1).

There were significant differences in
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the distribution of Barthel scores between
cohorts (case subjects median 20 [IQR
17–20], control subjects 20 [19–20], P �
0.0001). The main differences were seen
at the lower end of the Barthel score, with
4 versus 1% being highly dependant (Bar-
thel 0–5) and 4 versus 2% being moder-
ately dependant (Barthel 6–11).

Significant differences were seen in
mobility measured by the Nottingham ex-
tended activities of daily living scale; me-
dian (IQR) for subjects with diabetes 0.5
(0–1) compared with 5 (3–6) for control
subjects (P � 0.0001).

Subjects with diabetes were more
likely to use a mobility aid than control
subjects: 7 versus 2% used a wheelchair
regularly, 7 vs. 3% a frame, and 33 vs.
26% a walking stick. Overall, 187 of 403
of case subjects (46%) compared with
125 of 403 control subjects (31%) used
some form of mobility aid (P � 0.0001).

There were significant differences in
the physical function domain of the SF36;
the median (IQR) SF36 for physical func-
tion was 60 (30–85) in control subjects
versus 40 (10–70) in those with diabetes
(P � 0.0001).

Mobility limitation
We ascribed use of a mobility aid as a
marker of perceived mobility limitation.
In a multivariate model controlled for age,
hypertension, cerebrovascular disease,
COPD, cancer, osteoarthritis, and de-
mentia, diabetes remained significantly
associated with mobility limitation: OR
(95% CI) 2.10 (1.50–2.83) (P � 0.001).

CONCLUSIONS — The main find-
ings of this study are a reduction in phys-

ical function and health status in patients
with diabetes compared with age- and
sex-matched control subjects living in the
same community. Along with our previ-
ous findings of impaired cognition in this
cohort (8), we have provided additional
evidence of the impact of diabetes on
global function.

Likely explanations for lower-limb
dysfunction are peripheral neuropathy
and peripheral vascular disease caused by
diabetes. Other important contributors to
mobility limitation include age, hyperten-
sion, cerebrovascular disease, COPD,
cancer, osteoarthritis, and dementia.

There is growing recognition that
older people with diabetes have needs
over and above those related to manage-
ment of the metabolic disturbance and its
complications alone, in particular relating
to lower-limb mobility and function
(1,016). The increase in functional limi-
tation in diabetes seen in this study is sim-
ilar to that reported in studies from the
U.S. (1,012) (17,18) and Hong Kong
(19); one previous study from Norway
has also shown a link between lower-limb
disability and quality of life (20).

There is a growing body of evidence
demonstrating that physical activity, in
particular resistance training (21), is a key
component in the management of diabe-
tes in older people, and it is likely that
exercise will have benefits both in terms
of metabolic control and improving daily
function, especially mobility. Older peo-
ple with diabetes are at increased risk of
falls, through mechanisms such as lower-
limb dysfunction, cardiovascular disease,
polypharmacy, and impaired balance
(22). There is robust clinical evidence

supporting the role of targeted exercise
programs (23) and comprehensive geriat-
ric assessment (16,24) and interventions
in falls prevention. Given the multifacto-
rial problems facing the older person with
diabetes, it would seem reasonable to rec-
ommend a comprehensive intervention,
similar to that used in falls prevention
programs (25).
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