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Background. The aim of this study was to determine whether older disabled women with diabetes have an increased risk
of falls compared to women without diabetes and to identify fall risk factors among this high-risk subgroup of patients.

Methods. Data are from the Women’s Health and Aging Study I (n¼1002, age � 65 years), a prospective, population-
based cohort study of the one third most disabled women in the Baltimore (MD) urban community-dwelling population.
Participants were followed semiannually for 3 years. Falls were ascertained at each interview. Diabetes was ascertained by
means of a standardized algorithm using multiple sources of information.

Results. Baseline prevalence of diabetes was 15.5%. Of the 878 women who participated in at least one follow-up visit
and were able to walk at baseline, 64.9% fell at least once during the study and 29.6% experienced two or more falls
during a follow-up interval. After adjustment for traditional risk factors, women with diabetes had a higher probability of
any fall (odds ratio [OR] 1.38; 95% confidence interval [CI], 1.04–1.81) and of falling two or more times during a follow-
up interval (OR 1.69; CI, 1.18–2.43), compared with women without diabetes. Among diabetic women, presence of
widespread musculoskeletal pain (OR 5.58; CI, 1.89–16.5), insulin therapy (OR 2.02; CI, 1.10–3.71), overweight (OR
3.50; CI, 1.21–10.1), and poor lower-extremity performance (OR 7.76; CI, 1.03–58.8) were independently associated with
increased likelihood of recurrent falls, after adjusting for major risk factors. There were synergistic effects of diabetes and
lower-extremity pain and also diabetes and body mass index levels on the risk of falling ( p for interactions , .05).

Conclusion. Even among disabled older women diabetes is associated with an increased risk of falling, independent of
established fall risk factors. In this specific group of older women, pain, high body mass index, and poor lower-extremity
performance are powerful predictors of falling.

FALLS are a major cause of death and a significant
source of morbidity and disability among elderly

persons (1,2). Among the older population, falls are the
most common cause of hospital admission for trauma and
account for almost 90% of fractures (3). Furthermore,
recurrent falls and fear of falling may severely reduce the
quality of life; indeed, even noninjurious falls can result in
a postfall syndrome characterized by anxiety, reduced social
and physical activities, deconditioning, and increased risk of
institutionalization (4).

In the last two decades, the search for potentially
modifiable conditions associated with the risk of falling
identified a number of sociodemographic, behavioral, and
clinical characteristics (5,6). Among the latter, growing
evidence suggests that diabetes mellitus may represent one
of the major predictors of the risk of falling (7,8). Diabetes
mellitus is highly prevalent in older people (9). Data from
the Third National Health and Nutrition Survey suggest that
more than 17% of women develop diabetes by the age of 75
(10). Older persons with diabetes might be at high risk of a
broad spectrum of poor health outcomes, including physical
disability and falls, because in this specific population
traditional diabetes complications interact with age-related
functional decline (11).

A number of diseases and impairments, including cardio-
vascular diseases, peripheral neuropathy, impaired gait and
balance, overweight, visual deficit, and cognitive impairment
are more prevalent in diabetics (12) and may explain the
excess risk of falling associated with diabetes. Nevertheless,
the specific mechanisms underlying the pathway between
diabetes and falls have not so far been elucidated. For in-
stance, previous studies reported that the relationship be-
tween diabetes and risk of falling is at least partially
independent of major diabetes complications (13,14).

Using data from The Women’s Health and Aging Study
(WHAS) (15), we evaluated the relationship between
presence of diabetes and risk of falling over a 3-year
follow-up. We sought to identify specific risk factors for
falling among the subgroup of older women with diabetes.

METHODS

Study Population
The WHAS is an epidemiological study of the causes and

course of disability among the one third most disabled
women aged 65 years and older living in the community
(15). Participants were recruited from an age-stratified
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random sample of community-dwelling Medicare benefi-
ciaries residing in 12 contiguous ZIP codes in the Baltimore,
Maryland area. Among 5316 noninstitutionalized women
sampled, 1409 were eligible for the study because of a Mini-
Mental State Examination (MMSE) (16) score �18 (17) and
self-reported difficulty in performing one or more tasks in
at least two of the following four domains of functioning:
mobility/exercise tolerance, upper-extremity abilities, basic
self-care, and higher functioning tasks of independent
living. Eligibility criteria were assessed by a home interview
administered to women who agreed to participate in the
screening assessment. The screening questionnaire included
batteries assessing disability status and cognitive function-
ing, both of which were used to determine study eligibility.
Overall, 1002 women (71% of those eligible) agreed to
participate in the study. Participants were re-evaluated over
six semiannual in-home follow-up visits. The study was
approved by the Johns Hopkins University Institutional
Review Board, and all participants gave informed consent.
For this specific analysis, women who died (n ¼ 44) or
dropped out (n¼ 14) within the first 6 months of the study,
and those women who were unable to walk across a small
room at baseline (n ¼ 66), were excluded.

Assessment of Diabetes
Diabetes was ascertained at baseline using an algorithm

specifically developed for this study. Disease-ascertainment
algorithms used data from the baseline interview, the nurse’s
examination, and the participant’s current medication list.
The diabetes algorithm also used information from medical
records, nonfasting blood test results, and a questionnaire
sent to the participant’s primary care physician (12,15).
Participants were asked whether a physician had ever told
them they had any of 17 major diseases and were asked to
show the interviewer their current medications. Women with
a history of physician-diagnosed diabetes and who were
taking oral hypoglycemic drugs or insulin were defined as
diabetic. For those not taking diabetes medications or
without history of diabetes, disease status was further
evaluated by checking the value of total glycohemoglobin
(HbA1), measured using low-pressure cation exchange
chromatography (reference range 5%–8.6%, Ciba Corning
765 Glycomat; Palo Alto, CA). Because of refusal or
missing data, this test was available for 65% of the
participants; a value.10% was considered diagnostic for
diabetes. Only for eight participants the diagnoses were
made using glycohemoglobin level. Because there is not
consensus on the use of HbA1 for the diagnosis of diabetes,
this cutoff was defined a priori to achieve good diagnostic
specificity. For women with missing glycohemoglobin or
with glycohemoglobin �10%, the absence of disease was
confirmed by use of the questionnaire sent to the par-
ticipant’s primary care physician or by direct contact with
the physician.

Fall Ascertainment
At the baseline interview, women were asked about falls

in the previous year. During the 3-year follow-up, the
occurrence of falls in the previous 6 months was assessed
during the six semiannual interviews. Participants were

asked to report number of falls and the worst fall-related
injury during each 6-month interval.

Risk Factors for Falls

Comorbidities and impairments.—Medical conditions
ascertained at baseline according to predefined criteria used
in this analysis were stroke, knee osteoarthritis, and
hypertension. Body mass index (BMI; kg/m2) was computed
using measured height and weight. Women with BMI values
between 25 and 29.9 were considered overweight, and those
women with values �30 were considered obese (18).
Peripheral arterial disease (PAD) was assessed by the
ankle-brachial index (Doppler stethoscope Parks Model
841-A; Parks, Aloha, OR). An ankle-brachial index value ,
0.9 was considered diagnostic (19). Large fiber sensory
nerve function was quantified by measuring vibration
perception threshold with the Vibratron II (Physitemp
Instruments, Inc., Clifton, NJ). On the basis of previous
WHAS analyses (20,21), participants were categorized in
three groups according to detection of small vibratory
stimuli, as follows: (1) normal function (,3.43 vibration
units), (2) mild to moderate dysfunction (3.43–,6.31), or (3)
severe dysfunction (�6.31). Visual impairment was defined
as a visual acuity worse than 20/40 (with corrective lenses, if
used) (22); cognitive status was evaluated by means of the
MMSE (16,17); depressive symptoms were assessed by the
Geriatric Depression Scale (cut point �14) (23).

Pain was assessed according to location and severity of
pain at a number of musculoskeletal sites, as previously
described (24). Participants were queried about pain in the
hand, wrist, back, and feet by asking whether they had pain
in each site on most days for at least 1 month in the previous
years. Referring to a 10-point numeric rating scale (NRS),
participants were asked to rate the average pain in the past
month from 0 to 10, with 0 indicating no pain and 10
indicating ‘‘severe or excruciating pain as bad as you can
imagine.’’ For this specific analysis, four locations related to
lower-extremity function were considered (back, hip, knee,
and feet). Pain was categorized as follows: (a) no pain
(defined as no pain or only mild pain [,4 on NRS] in one
site), (b) pain in two sites or moderate-to-severe pain (�4 on
NRS) in only one site, or (c) pain in three or four sites
regardless of severity. Medications taken in the previous 2
weeks were coded to identify all active ingredients (25).
Medications considered in this analysis included insulin,
oral antihyperglycemics, psychotherapeutic agents (antide-
pressants, antipsychotics), anxiolytics (26), hypotensive
agents, and analgesic medication.

Measures of functional status.—Self-reported information
included difficulty with five basic activities of daily living
(ADLs), (bathing, transferring from bed to chair, using the
toilet, dressing, and eating). Responses were coded as: none,
a little, some, a lot, or unable to perform the task. ADL
disability was defined as the presence of a lot of difficulty or
inability in at least one ADL.

Performance-based measures of physical function in-
cluded usual walking speed over 4 meters, five chair stands
test, and balance test (15). Using the results of these three
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tests the summary performance score was calculated. The
summary performance score is a global measure of leg
functioning that predicts mobility loss, nursing home
placement, and mortality among community-dwelling
elderly individuals. A score (scale, 0–4) was assigned to
performance on time to rise five times from a seated
position, standing balance, and 4-meter walking velocity.
Individuals received a score of 0 for each task they were
unable to complete. Scores of 1–4 for each task were
assigned based on quartiles of performance for more than
6000 participants in the Established Populations for the
Epidemiologic Study of the Elderly (27). This well-tested
score predicts disability, hospitalization, nursing home
admission, and mortality in older persons (28). Maximal
knee-extension strength was tested using a handheld
dynamometer (Nichols Manual Muscle Tester; Fred Sam-
mons, Inc., Burr Ridge, IL), with two trials for each leg.
Tests were conducted with the participant seated comfort-
ably in a hard chair. The dynamometer was placed a few
inches above the right ankle between the medial and lateral
malleolus for the knee extension. Participants were
instructed to push against the dynamometer as hard as they
could, and the examiner then pushed hard enough to break
the contraction. The best performance of two trials was
selected for each side, and the average of the left and right
values were used in the analysis.

Statistical Analysis
Baseline characteristics of the study population were

compared according to presence or absence of diabetes and
by type of antidiabetic treatment. To study the association
between diabetes and the risk of falling, two different
outcomes were considered: (1) any fall during the follow-
up, and (2) two or more falls during a 6-month follow-up
interval. In addition, to explore the role of insulin therapy as
an independent risk factor, analyses were stratified accord-
ing to the type of therapy. Multivariate discrete time-
survival analysis with logistic regression was used to
estimate the association between diabetes and the likelihood
of falling during the study. This method uses logistic
regression to determine the relative odds of falling for
women who had not previously fallen during the study.
Each participant potentially contributed an observation for
each 6-month follow-up interval (for a maximum of six). In
fact, each woman contributed data up to the round at which
she first reported the outcome, died, or was lost to follow-up
and not thereafter (censored). Demographic and clinical
characteristics hypothesized to be potential confounders or
mediators of the association between diabetes and the risk of
falling were progressively added to the models. Objective
measures of physical function (summary performance score
and knee-extension strength) were included in the logistic
models as time-dependent covariates. To identify risk
factors for recurrent falls specific to the diabetic population
we constructed separate logistic models among the 136
women with diagnosis of diabetes. First, we identified
factors associated with the risk of recurrent falls with
adjustment only for age; then, to identify the independent
predictors, all factors associated with the outcome at an a

level of 0.1 were introduced in a backward selection logistic
regression model (p for removal . 0.1).

RESULTS

Of 878 WHAS participants included in this analysis, 136
(15.5%) had an adjudicated diagnosis of diabetes at
baseline, with an average self-reported duration of disease
of 13.3 years (median¼ 11; range¼,1–42). Compared to
participants without diabetes (Table 1), those with diabetes
were younger; after adjustment for age, they were more
likely to be black and more likely to have cardiovascular
conditions, peripheral nerve dysfunction, visual impairment,
elevated BMI, lower MMSE score, and more depressive
symptoms. Additionally, these women had poorer objective
measures of lower-extremity function and were more likely
to have ADL disability.

More than 60% of this cohort fell at least one time
during the 3-year follow-up (Figure 1). There was a graded
relationship between diabetes status and the risk of fall-
ing, with women using insulin therapy at highest risk (p ,
.001). The percentage of recurrent falls was also particu-
larly high for women on insulin therapy (59%), whereas
it was much lower for other diabetic women and for par-
ticipants without diabetes (30.9% and 27.9%, respectively)
(p , .001).

Multivariate analysis (Table 2) confirmed that disabled
women with diabetes were at higher risk of both outcomes
and that the association was independent of a number of
potential confounders and mediators including several
diabetes-related complications and time-dependent objective
measures of lower-extremity physical performance. For
example, women with diabetes had a 44% increased risk of
falling during the follow-up, and the estimate was similar
after full adjustment (OR 1.38; 95% CI, 1.04–1.81).
Compared to women without diabetes, women with diabetes
treated with insulin had almost a threefold increased risk of
recurrent falls during the follow-up (adjusted OR 2.73; 95%
CI, 1.61–4.63).

In the analysis limited to women with diabetes, factors
independently associated with the risk of recurrent falls
included insulin therapy, overweight, lower-extremity pain,
and a poor lower-extremity summary performance score
(,9 points). Obesity, adjudicated knee osteoarthritis, and
stroke were also associated with the likelihood of falling,
but the estimates were not statistically significant (Table 3).

In the fully adjusted models, we found an interaction
between diabetes status and lower-extremity pain and be-
tween diabetes and BMI categories (p values for the inter-
action terms , .05), suggesting that the excess risk of falling
associated with diabetes was larger in women with pain
and higher BMI compared to those women without these
conditions. To illustrate this, analyses were done using
pain/diabetes and BMI/diabetes categories (Figure 2). The
upper graph shows that for every diabetes category there is
a graded relationship between pain level and the risk of
recurrent falls but the risk is particularly high among women
on insulin therapy who had multiple-site pain (OR 6.5; 95%
CI, 2.98–14.2). Of note, among women without pain, there
was no relationship between diabetes status and risk of
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recurrent falls. Similar results were found after stratification
for BMI categories (bottom graph), with overweight and
obese diabetic women being at higher risk of recurrent falls
during the follow-up.

DISCUSSION

Women included in this study represent the approximately
one third most disabled older women living in the
community. Although the whole cohort had a very high risk
of falls (64% absolute risk over the 3-year follow-up), we
found that women with diabetes had a significant excess risk
of falling that was independent of many major risk factors
for falls and several diabetes complications. Among women
with diabetes, insulin use, lower-extremity pain, and high
BMI were the major risk factors for falls.

Our results, based on two different outcome definitions,
reinforce the role of diabetes as a risk factor for falls, and
particularly, recurrent falls, in older people (14,29). These
findings also provide new insight into the specific
mechanisms underlying the association between diabetes
and falling. Diabetes has not been considered to be a risk
factor for falls in older adults until recently (5,30,31), and
the mechanisms responsible for such an association are not
completely elucidated, particularly in older populations
(32,33). For example, in the Study of Osteoporotic Fractures
(13) insulin-treated diabetes was associated with a fourfold
increased risk of recurrent falls. Nevertheless, adjustment
for traditional risk factors explained only 30% of the
increased risk.

Research to date has not explained the association
between insulin therapy and increased fall risk (13,33). In

Table 1. Selected Characteristics by Diabetes Status

Characteristics

Without Diabetes
With Diabetes

(N ¼ 742)

Diet/Oral Therapy

(N ¼ 97)

Insulin

(N ¼ 39)

All

(N ¼ 136) p*

General

Age, y 79.1 6 8.1 75.9 6 6.7 74.0 6 5.7 75.3 6 6.5 ,.001

African American, %y 25.3 44.3 53.9 47.1 ,.001

Education � 12 y, % 35.7 33.0 18.0 26.0 .084

Current smoker, % 16.0 11.3 7.7 10.3 .045

Duration of diabetes — 11.9 6 9.7 16.7 6 8.7 13.3 6 9.7 —

Comorbidities, %

Overweight (BMI 25–29.9) 33.7 37.1 33.3 36.0 ,.05

Obesity (BMI � 30) 33.2 43.3 56.4 47.1 ,.01

Hypertension 59.3 76.3 84.6 78.7 ,.001

Stroke 5.3 9.3 12.8 10.3 ,.05

Peripheral arterial disease 26.5 40.0 51.4 43.3 ,.001

Peripheral nerve dysfunction

Mild-moderate 36.7 43.2 31.4 39.8

Severe 18.9 14.8 31.4 19.5 ,.05

Visual impairment 24.3 27.3 21.2 25.6 ,.05

Lower extremity pain

1–2 sites 42.1 45.4 41.0 44.1 .296

3–4 sites 31.7 36.1 38.5 36.8 .333

Knee osteoarthritis 44.5 53.6 51.3 52.9 .131

MMSE score 26.5 6 2.9 26.5 6 3.1 25.6 6 2.7 26.2 6 3.0 ,.05

Severe depression symptoms 14.6 22.7 23.1 22.8 ,.001

Functional status

Walking speed, m/s 0.66 6 0.3 0.58 6 0.3 0.59 6 0.3 0.59 6 0.3 ,.001

Balance test score (0–4) 2.17 6 1.4 2.13 6 1.4 1.90 6 1.3 2.06 6 1.4 ,.001

Chair stand test (stand/s) 0.28 6 0.2 0.25 6 0.2 0.21 6 0.2 0.24 6 0.2 ,.001

Summary performance score 6.45 6 3.1 5.91 6 3.3 5.38 6 2.9 5.76 6 3.2 ,.001

Knee extension strength (kg/kg) 0.20 6 0.8 0.18 6 0.7 0.17 6 0.7 0.18 6 0.7 .012

ADL disability, % 24.7 34.0 33.3 33.8 ,.01

Fall in past 12 mo 33.8 23.7 33.3 26.5 .217

Medications, %

Psychotherapeutic 8.0 8.3 10.3 8.8 .871

Anxiolytics 11.3 7.2 2.6 5.9 .075

Antihypertensive 33.8 50.5 64.1 54.4 ,.001

Daily analgesic use 51.1 51.6 56.4 52.9 .783

Note: Continuous variables are presented as mean 6 standard deviation.

*p values are for age-adjusted logistic or linear regression comparing women with (All) and without diabetes.
yRacial groups were white ¼ 626 (71.0%), African American ¼ 250 (28.5%), and other ¼ 2 (0.5%).

BMI¼ body mass index; MMSE¼Mini-Mental State Examination; ADL¼ activity of daily living.
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our sample, diabetic women treated with insulin therapy
had longer duration of disease and a greater prevalence of
diabetes complications and other comorbidities, including
peripheral nerve dysfunction, cardiovascular diseases, and
poor lower-extremity performance, suggesting that insulin
use should be regarded as a marker of disease severity. Of
note, however, adjustment for a number of diabetes-related
conditions and time-dependent objective measures of
physical function, accounted for a small proportion (11%)
of the association between insulin-treated diabetes and
recurrent falling. Furthermore, additional adjustment for
duration of disease, a variable strongly correlated with
insulin therapy, did not modify the association between
insulin use and risk of falling (data not shown). These
findings are in agreement with previous studies (13,33,34)
and suggest that other mechanisms, not evaluated thus far,
need to be considered to elucidate the biological mecha-
nisms underlying the association between insulin therapy
and risk of falling. For example, use of insulin is the most
important risk factor for hypoglycemia, and it is plausible
that episodes of fainting and dizziness might also explain, at
least in part, the excess risk of falls associated with diabetes.

Musculoskeletal pain has been recently highlighted as
a powerful risk factor for falls in older women (35,36);
nevertheless, its specific hazard in older diabetic patients has
not been evaluated thus far. In older diabetic women, lower-
extremity pain may have multiple and overlapping etiolo-
gies. Different diabetic neuropathies, including large- and
small-fiber neuropathies and proximal motor neuropathy,
are characterized by considerable pain and variable degrees
of weakness and disability (37). Although our multivariate
analyses were adjusted for objective measures of large-fiber
sensory nerve dysfunction, other neuropathies might
account for the interaction of diabetes with pain and falling.
Multisite lower-extremity pain might also be considered
a marker for the presence and severity of arthritis,
a condition for which older diabetic women might be at
particular risk as a consequence of obesity. Other causes of
musculoskeletal pain in older adults might include fibro-
myalgia and myofascial pain.

Regardless of the cause of lower-extremity pain,
a synergistic effect between diabetes and lower-extremity

pain is of note. Because older diabetic women are
characterized by a number of comorbidities and functional
impairments predisposing to gait abnormalities and lower-
extremity weakness (12), we hypothesize that, compared to

Figure 1. Crude cumulative incidence of falling during follow-up according

to diabetes status at baseline.

Table 2. Adjusted Odds Ratios for Falls During Follow-Up

According to Diabetes Status

Proportion

With

Outcome,

%

Model 1

OR

(95% CI)

Model 2

OR

(95% CI)

Model 3

OR

(95% CI)

Risk for fall

Without diabetes 63.5 1 1 1

With diabetes,

all sample

72.8 1.44

(1.12–1.87)

1.42

(1.08–1.86)

1.38

(1.04–1.81)

Without diabetes 63.5 1 1 1

With diabetes

Diet/oral therapy 70.1 1.39

(1.03–1.88)

1.39

(1.02–1.90)

1.35

(0.99–1.84)

Insulin 79.5 1.57

(1.02–2.40)

1.47

(0.94–2.30)

1.45

(0.92–2.27)

Risk for recurrent falls

Without diabetes 27.9 1 1 1

With diabetes,

all sample

39.0 1.86

(1.33–2.60)

1.77

(1.24–2.53)

1.69

(1.18–2.43)

Without diabetes 27.9 1 1 1

With diabetes

Diet/oral therapy 30.9 1.44

(0.96–2.17)

1.40

(0.91–2.15)

1.34

(0.87–2.1)

Insulin 59.0 3.09

(1.90–5.02)

2.86

(1.72–4.85)

2.73

(1.61–4.63)

Notes: Model 1 was adjusted for age, race, education, and smoking. Model 2

was adjusted for factors in Model 1 plus overweight, obesity, hypertension, use

of antihypertensive drugs, stroke, peripheral arterial disease, peripheral nerve

dysfunction, knee osteoarthritis pain categories, visual impairment, Mini-Mental

State Examination score, fall in 12 months before baseline interview, and

activity of daily living disability. Model 3 was adjusted for factors in Model 2

plus physical performance score and knee strength included in the models as

time-dependent covariates.

OR ¼ odds ratio; CI ¼ confidence interval.

Table 3. Adjusted Odds Ratios for Recurrent Falls During Follow-Up

Among 136 Women With Prevalent Diabetes at Baseline

Risk Factors Odds Ratio 95% CI p

Knee osteoarthritis 1.78 0.93–3.39 .082

Stroke 2.05 0.87–4.86 .103

Insulin therapy 2.02 1.10–3.71 .019

Overweight (BMI 25–30) 3.50 1.21–10.1 .020

Obesity (BMI � 30) 2.03 0.73–5.65 .173

Lower-extremity pain

1–2 sites 3.61 1.26–10.4 .017

3–4 sites 5.58 1.89–16.5 .002

Summary physical

performance , 9 7.76 1.03–58.8 .047

Notes: Odds ratios, 95% confidence intervals (CI), and p values are

computed from a backward stepwise multivariate logistic regression analysis ( p

for selection , .1). Variables also included in the initial model were: previous

fall in the last 12 months, Mini-Mental State Examination (MMSE) symptoms of

depression, use of pain medications, use of hypotensive medications, and visual

impairment. All the variables included in the initial logistic model were

associated with the outcome at an a level of 0.1 after adjustment for age.

BMI¼ body mass index.
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their counterparts without diabetes, diabetic women might
be less able to buffer and compensate for the pathophys-
iological and psychological factors associated with chronic
pain including reflex inhibition, joint instability, fear of
falling, and reduced attention. This pathway might be
further enhanced in older individuals who are, independent
of disease status, characterized by a multisystemic reduction
of functional reserve (38). In a similar pathway, impaired
gait and postural control and increased risk of falling have
been reported in obese participants (39), supporting a bi-
ological explanation for the excess risk of falling observed
in overweight and obese diabetic women.

A limitation of this study was that the algorithm used for
diabetes ascertainment did not include a fasting glucose
level. Moreover, glycohemoglobin was available for only
65% of the sample. Consequently, some women with fasting
glucose level �126 mg/dl might have been classified as
nondiabetic (40). Newly diagnosed older diabetics have
greater prevalence of cardiovascular disease compared to
persons without diabetes (41), and even short-term glycemic
control has been associated with reduction in several
symptoms including pain, dizziness, and fatigue (42). This
evidence suggests that we might have underestimated the
strength of the association between diabetes and the risk of
falling. In addition, the estimates of risk for participants with
diabetes are likely to be conservative because in this cohort
the reference group was not representative of the general
population without diabetes but, conversely, was character-
ized by participants with mild to severe disability. Finally,
because the study population was disabled older women,
our results cannot be generalized to all older women or to
older men.

Older physically impaired women with diabetes have

a high risk for falling. Besides traditional risk factors,
insulin use, obesity, and lower-extremity pain identified
diabetic older adults with the highest likelihood of falling,
suggesting that multifactorial fall prevention programs
(6,43) should be advocated in developing the standards of
medical care for older patients with diabetes. Our results
have important clinical implications and might be useful for
better targeting preventive and therapeutic interventions to
subgroups of patients who could benefit the most.
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