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Abstract
Purpose of Review Based on a systematic literature search, we performed a comprehensive review of risk factors for falls and
fractures in patients with diabetes.
Recent Findings Patients with diabetes have an increased risk of fractures partly explained by increased bone fragility. Several
risk factors as altered body composition including sarcopenia and obesity, impaired postural control, gait deficits, neuropathy,
cardiovascular disease, and other co-morbidities are considered to increase the risk of falling.
Summary Diabetes and bone fragility is well studied, but new thresholds for fracture assessment should be considered. In
general, the risk factors for falls in patients with diabetes are well documented in several studies. However, the fall mechanisms
among diabetic patients have only been assessed in few studies. Thus, a gab of knowledge exits and may influence the current
understanding and treatment, in order to reduce the risk of falling and thereby prevent fractures.
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Introduction

Diabetes mellitus is a growing healthcare problem and affects
more than 450 million people with an expected increase to
629 million by the year 2045 [1–3]. Fractures are a major
health issue in the global population with an estimate of 9
million fractures annually attributed to osteoporosis and asso-
ciated with high morbidity and mortality [4–6]. In recent
years, awareness of the adverse effects of diabetes on bone
fragility and fracture risk has advanced and may thus represent
a hitherto overlooked complication to diabetes as, e.g., reti-
nopathy, nephropathy, or cardiovascular disease [7].
Therefore, it is important to identify and modify risk factors
for fractures such as bone fragility, and non-skeletal factors,
i.e., altered body composition and risk of falls (Fig. 1). The
aim of this review is to explore the risk of fractures in diabetic
patients and to gain knowledge of the potential risk factors for

fractures and falls as bone fragility, altered body composition,
impaired postural control, gait deficits, neuropathy, cardiovas-
cular disease, and other co-morbidities.

Method

To identify all articles associated with diabetes, falls, and frac-
tures, we performed a systematic literature search in October
2018. We searched Embase from January 2002 to October
2018 using the Mesh terms “fractures, incidental fractures in
diabetes,” “falling,” “risk factors,” and “Sarcopenia and
Altered Body Composition.” PubMed was searched from
January 2002 to October 2018 using the search string below.
We followed the PRISMA guidelines (www.prisma-
statement.org, Figure Fig. 2).

“(((“Accidental Falls”[Mesh]) AND ((((“Diabetes
Mellitus, Type 1”[Mesh] OR “Diabetes Mellitus, Type
2”[Mesh] OR diabet*[tw] OR tdm2[tw] OR dm2[tw] OR
dm1[tw] OR tdm1[tw] OR t1dm[tw] OR t2dm[tw])))))) OR
(((((“Diabetes Mellitus, Type 1”[Mesh] OR “Diabetes
Mellitus, Type 2”[Mesh] OR diabet*[tw] OR tdm2[tw] OR
dm2[tw] OR dm1[tw] OR tdm1[tw] OR t1dm[tw] OR
t2dm[tw])) AND (((((((“Accidental Falls”[Mesh]) OR
fall[tw]) OR falls[tw]) OR falling[tw]) OR faller[tw]) OR
fallers[tw])))) NOT medline[sb]).”
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The Pubmed and Embase search yielded 568 and 1.005
potentially relevant records, respectively (Fig. Fig. 2). After
initial screening, 1.461 studies were excluded. Reasons for
exclusion were unrelated topics and review articles and stud-
ies older than 2002. We assessed 112 full-text articles for
eligibility. We excluded 59 studies due to duplicate data,
in vitro/vivo or animal studies. Thus, 53 studies were included
in the literature review.

Risk of Fracture

The overall incidence of any fracture in type 1 diabetes (T1D)
is increased in the vast majority of studies [8–11]. A meta-
analysis showed an increased relative risk (RR) of any fracture
with T1D of 3.16 (95% confidence interval (CI) 1.51–6.63)
and a RR of hip fracture of 3.78 (95% CI 2.05–6.98) [10].
These findings are supported by two earlier meta-analyses
from 2007 by Vestergaard and Janghorbani et al. that confirms
an increased risk of hip fracture in T1D patients of 6.94 (95%
CI 3.25–14.78) and 6.3 (95% CI 2.6–15.1) [8, 12]. T1D is
often diagnosed in childhood, which could influence the peak
bone mass. Most studies have been conducted in individuals
aged 40 years or older. Few studies have addressed the inci-
dence rate ratio (IRR) of fractures in the younger population.
However, studies by Weber et al. and Hothersall et al. found a

modest increase of any fracture in T1D patients aged 0–
19 years and hip fractures in patients aged with T1D, respec-
tively [13, 14].

In most studies, the RR of any fracture is also increased in
type 2 diabetes (T2D), although lower than in T1D [7, 8, 12,
15–17, 18••, 19, 20]. A proposed estimate by Vestergaard for
any fracture yielded a RR of 1.19 (95% CI 1.11–1.27) [8].
Data from the Rotterdam Study observed a higher RR of
any fracture in those with inadequately controlled diabetes
of 1.31 (95% CI 1.00–1.71) but not in patients who were
adequately treated [RR 0.85 (95% CI 0.63–1.15)] [15].
Numerous studies have reported an increase in hip fractures
in patients with T2D [21]. A new meta-analysis observed a
RR of hip fractures in patients with T2D of 1.34 (95% CI
1.19–1.51) [11].

Bone Fragility

Increased bone fragility consists of decreased bone quality and
quantity (Fig. 1). Bone mineral density (BMD) measured by
dual-energy x-ray absorptiometry (DXA) is diagnostic for os-
teoporosis and predicts fracture risk [22]. Loss of bone quan-
tity and to some degree bone quality can be estimated by a
decrease in BMD. In most studies, patients with T1D have
decrease in BMD at the spine, hip, and whole body compared

Fig. 1 A schematic overview of risk factors for falls and fractures in
diabetes. Different mediators decrease bone quality and quantity, which
increases the bone fragility. Over time, a fragile bone is more susceptible
for micro-cracks, which increases the risk of fractures. Increased falls or
alteration in the fall mechanism contribute to the increased fracture risk by
several mediators but is also influenced by an alteration in body
composition such as sarcopenia, underweight and overweight, and fat
infiltration in bone or muscles. Altered body composition intervenes

with both falls and bone fragility. Arrow pointing up: “increases.”
Arrow pointing down: “decreases.” Arrow horizontal: “inconclusive
data.” AGE: advanced glycation end-product. IGF-1: insulin-like
growth factor 1. Other co-morbidities: osteoarthritis and arthritis. Drugs:
Benzodiazepines and opioids. Antihypertensive medication: The use of
antihypertensive medication seems to be a protective factor against the
risk of falling
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to healthy subjects [23–25]. In patients with T2D, BMD tends
to be normal or even higher compared to healthy individuals
and in patients with T1D, the BMD is not decreased to a level
that explains the observed fracture risk [26]. Therefore, BMD
measures tend to underestimate the fracture risk in T1D and
T2D [27]. Although BMD does not explain the difference in
fracture risk, bone quantity may still be a predictor, but with
another threshold.

Changes in bone quality are suggested to be a risk factor for
fractures in several studies [28–31] (see Fig. 1). A recent
bone-biopsy study showed an increase in mineralization and
non-enzymatic collagen cross-links in type 1 diabetics, sug-
gesting a low bone turnover [32]. Chronic hyperglycemia can
induce non-enzymatic glycation of collagen that leads to in-
creased levels of advanced glycation end products (AGEs).
The build-up of AGEs within the bone matrix alters the bio-
mechanical properties of the bone and increases the stiffness
of the bone, resulting in a poor bone quality, immeasurable by
DXA. Both hyperglycemia and AGEs decrease the bone re-
sorption. A recent study have suggested that the low bone

turnover is caused by osteocyte dysfunction and increased
sclerostin levels, which results in bone micro-cracks and frac-
tures in patients with T2D [18••]. Furthermore, high levels of
osteopontin and osteoglycin are also associated with a low
bone turnover and have been associated with increased frac-
tures in both types of diabetics [33, 34]. In addition, decreased
levels of insulin-like growth factor-1 have been reported in
patients with T1D and T2D and may be associated with an
increased risk of fractures [35, 36]. Finally, an increased infil-
tration of fat in the bone marrow and low-grade inflammation
may contribute to alterations in the bone quality, thus increas-
ing the risk of fractures [37].

Altered Body Composition

Alterations in body composition are changes in bone quantity,
muscle mass, and fatty tissue, which may influence the
bodyweight. The age-related decrease in muscle mass and
function is often referred to as sarcopenia [38•]. Currently,
different definitions for sarcopenia exists [39–41]. A revised

Records identified through
structured database searching:

(n = 1573)  

Records after duplicates were removed:
(n = 1073) 

Records screened
(n =1073) 

Records excluded: 

• Unrelated topics 
• Review articles 
• Older than January 2002

(n = 961) 

Full-text articles assessed
for eligibility

(n = 112) 

Full-text articles excluded:

• Duplicate data 
• In vitro/vivo studies 
• Animal studies

(n = 59)  

Relevant studies included
in the literature review 

(n = 53)  

Fig. 2 PRISMA flow diagram of the literature search for diabetes, falls,
and fractures based on predefined inclusion criteria. The Pubmed and
Embase search yielded 568 and 1.005 potentially relevant records,
respectively. After initial screening, 1.461 studies were excluded.

Reasons for exclusion were unrelated topics and review articles and
studies older than 2002. We assessed 112 full-text articles for eligibility.
We excluded 59 studies due to duplicate data, in vitro/vivo or animal
studies. Thus, 53 studies were included in the literature review
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version of The European Working Group on Sarcopenia in
Older People 2 (EWGSOP2) has defined diagnostic criteria
and cut-off thresholds for sarcopenia [42•]. It is defined as a
muscle disease with a decline in skeletal muscle mass, muscle
strength, and physical performance [42•]. Sarcopenia is con-
sidered to be primary or age-related when no other specific
cause is evident, while sarcopenia is considered to be second-
ary when causal factors as disease, inactivity, or malnutrition
are present. Muscle mass can be measured by DXA, which is
the preferred method for clinical use. Muscle strength can be
measured by handgrip strength with a hand dynamometer.
Physical performance is measured by gait speed and dynamic
stability, often done by timed up-and-go (TUG) test.

The association between sarcopenia and the risk of
falls and fractures has been studied in the general popu-
lation, but few studies have examined this association
among diabetic patients [43•]. Kim et al. observed a
higher risk of sarcopenia in patients with T2D [OR of
3.06, (95% CI 1.42–6.62)] compared to healthy subjects
[38•]. However, the diagnosis of sarcopenia was based on
a skeleton muscle index measured by DXA, and the
EWGSOP2 criteria were not met. Other studies have re-
ported a decrease in muscle mass, strength, and function
when comparing healthy subjects and T2D patients [44,
45]. In these two studies, the EWGSOP2 criteria of
sarcopenia were met. Different mechanisms have been
suggested to induce sarcopenia as hyperglycemia and in-
sulin resistance, which decreases muscle mass and
strength [46, 47]. Insulin resistance is associated with an
increased intramuscular fat (IMF), which induces
sarcopenia by low-grade inflammation and decreases
muscles function [48–50]. Also, sarcopenia increases with
high age where type 2 muscle fibers are replaced by type
1 fibers resulting in decreased gait speed and instability
[51, 52]. If loss of balance occurs, preventing a fall may
become challenging due to an inadequate muscle response
and fall-related injuries could increase due to an altered
fall mechanism. A meta-analysis by Chapman et al. found
that exercise interventions focusing on balance and lower-
limb strength reduced fall-related injuries in diabetic pa-
tients [53•].

In general, underweight is thought to increase the risk
of falls and fractures, due to sarcopenia, a low BMD,
fatigue, malnutrition, and less soft tissue padding [42•,
54]. Weight loss often occurs in type 1 diabetics, especial-
ly prior to diagnosis [55]. One meta-analysis reported an
increased risk of hip fractures in underweight older wom-
en, whereas another meta-analysis found no association
between underweight and the risk of fractures in healthy
subjects [56, 57]. The risk of fractures in underweight
T1D patients is unclear and few studies exist on the risk
of falls. The effect of overweight on falls and fractures in
diabetics have yielded inverse results. A meta-analysis on

non-diabetics showed a reduced risk of hip fractures in
obese persons compared to persons with normal weight
[RR 0.66 (95% CI 0.57–0.77)], possibly because protec-
tion of a greater soft tissue padding [58]. It is likely that
this effect also applies for diabetic patients. On the con-
trary, Volpato et al. showed that diabetic women suffering
from overweight were more likely to fall compared to
healthy subjects [OR 3.5 (95% CI 1.21–10.10)] [58, 59].
Furthermore, men with diabetes are known to have an
even higher frequency of falls, which could be attributed
to an increase in abdominal fat and change in the center of
gravity [60–62]. The optimal weight in diabetics in order
to avoid falls and fractures is unclear. However, diabetics
should strive to maintain a normal weight, which reduces
the risk of complications of diabetes.

Falls

Falls are a tremendous burden to patients and associated
with severe injuries, such as fractures and hemorrhages
[63]. Falling also affects the mental health by inducing
fear of falling, confusion, and depression [64]. The out-
come is often an impaired quality of life, immobility, in-
activity, and institutionalization [63]. A recent meta-
analysis by Yang et al. found an increased RR of falls of
1.64 (95% CI 1.27–2.11) in older diabetic patients com-
pared to non-diabetics, whereas the Maastricht Study re-
ported similar fall rates in young and well-treated T2D
patients compared to healthy subjects [65•, 66•]. Patients
with diabetes have a higher risk of fall-related injuries
than subjects without diabetes [67]. Different fall mecha-
nisms among diabetes patients have been proposed as
contributors to the increased fracture risk [68]. Some pa-
tients may be able to use their forearms to prevent a fall,
thereby leading to an increased risk of fracture of the
forearm whereas other patients do not fend with their
arms and may thus fracture the hips. However, to our
knowledge, the association between fracture location and
fall mechanism in diabetes patients has not been assessed.
Most studies have mainly explored the risk of falling in
patients with T2D, although most mechanisms should ap-
ply to T1D patients. Few exceptions exit, which have
been outlined in the text.

Postural Control and Gait

Postural control is the automatic sequences of events to
maintain balance and posture involving dynamic and stat-
ic stability, whereas gait is the locomotion achieved
through the movement of the limbs [69]. Postural control
and gait are complex mechanisms that involve sensory-
motoric, cognitive, and cardiovascular control [70]. In di-
abetics, impaired mechanisms of postural control and
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altered gait patterns are common and associated with an
increased risk of falls [71]. A study of patients with T1D
and T2D showed an increase in amount of steps when
walking in a linear path and during turns, which indicates
an unstable gait due to an impaired dynamic stability [72].
Another study found that T2D patients were associated
with impaired dynamic stability measured by TUG [OR
1.59 (95% CI 1.16–2.17)] compared to healthy subjects
[73]. In addition, alterations in gait and postural control
seem to occur at an early stage of diabetes. A recent study
with pre-diabetic patients (T2D) found a more pro-
nounced dynamic support sway during walking, which
supports the theory of early changes in postural control
and gait [74].

Older adults with diabetes might be more susceptible to
cognitive impairment, which can result in altered gait and
increased risk for falling. A study found that mild cogni-
tive impairment was associated to falls in older non-
diabetics [75]. Another study showed that cognitive func-
tion measured by mini-mental state examination and clock
drawing test was decreased in diabetics when compared to
healthy subjects [OR 0.71 (95% CI 0.53–0.95)] [67]. To
which extent cognitive impairments result in altered gait
patterns and increased risk of falls in diabetes is uncertain.

Diabetic Polyneuropathy

Diabetic polyneuropathy (DPN) affects the muscular skel-
etal and motor sensory systems which reduce the ability to
detect instabilities and make appropriate adjustments to
avoid falling [76, 77]. A study found that DPN in patients
with T2D was associated with an increased risk of falls
(OR = 1.37, p = 0.01), which correlated with the degree of
neuropathy judged by a 5.07/10-g Semmes Weinstein
Monofilament Examination [78]. A meta-analysis by
Abunesh Hazari et al. found a reduced gait speed and a
decreased range of the knee joint flexion in T2D patients
with DPN compared to non-diabetics, which indicated an
impaired dynamic stability [79]. DPN also causes loss of
muscle mass and strength in the small muscles of the foot
[79]. These changes are thought to induce a higher peak
plantar pressure at the forefoot, which contributes to gait
and postural control instability. Type 2 diabetics with
DPN also exhibit shorter stride lengths and slower hand
and foot reaction times, which have been linked to in-
creased risk for falling [80]. The same mechanisms might
also apply for patients with T1D.

The Visual and Vestibular System

The visual system is affected both by short-term (edema
of the lens) and long-term hyperglycemia, which can lead
to diabetic retinopathy (DR) resulting in reduced vision.

Reduced vision can decrease the sensory-motoric re-
sponse, important for the postural stability. Gupta P
et al. found that both type 1 and type 2 diabetic patients
with reduced vision from DR have an increased risk of
falling compared to non-diabetic patients [OR, 1.31 (95%
CI 1.07–1.60)] [81]. In addition, mild or moderate DR
were associated with a higher risk of falling when com-
pared with diabetics without DR [OR 1.81 (95% CI 1.23–
2.67)] [OR 1.89 (95% CI 1.16–3.07)], respectively.

Vestibular disorder is a well-recognized complication
to T2D and may contribute to increased incidences of
falling. Agrawl et al. found that vestibular disorder in-
creases the risk of falls among type 2 diabetics, even
when adjusted for DPN and DR [OR 2.3 (95% CI 1.1–
5.1)] [82]. Specific types of vestibular disorders such as
benign paroxysmal positional vertigo (BPPV) and morbus
meniere disease (MD) are more prevalent in patients with
T1D and T2D [83, 84]. Several studies have suggested
that hyperglycemia and hyperinsulinemia are risk factors
for the recurrence of BPPV and MD [85, 86]. This indi-
cates that poorly regulated diabetes is associated with ver-
tigo that could lead to falls.

Cardiovascular Disease

Cardiovascular diseases such as cardiac arrhythmia, ath-
erosclerosis, and stroke are common co-morbidities in di-
abetes that increases the risk of collapse and falls [87, 88].
Diabetic patients with atherosclerosis in, e.g., the central
nervous system might suffer from impaired cognition or
reduced sensory-motoric reflexes, which alters the postur-
al control and increases the risk of falls. Sequelae to a
stroke are associated with changes in the postural control
and gait deficits. Changes in postural control reduce static
stability during standing and delay the response of dy-
namic stability in case of imbalances. Gait deficits include
reduced force at push-off, decreased joint flexion during
the swing phase, and reduced stability during the stance
phase [89]. It is reasonable to suggest that the same mech-
anisms apply in type 1 and type 2 diabetic patients.

Co-Morbidities and Drugs

Diabetic patients often have more than one co-morbidity
as hypertension, atherosclerosis, or dyslipidemia, which
increases the risk of falling [OR 2.29 (95% CI 1.29–
4.08)] [90]. Other morbidities as osteoarthritis [OR 2.13
(95% CI 1.11–4.10)], arthritis [OR 1.45 (95% CI 1.08–
1.95)], and coronary heart disease [OR 1.43 (95% CI
1.11–1.99)] additionally increases the risk of falling in
patients with T2D [91, 92].

Orthostatic hypotension and orthostatic symptoms are
more common in type 2 diabetics when compared to
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subjects without diabetes [93, 94•]. J Wu et al. showed
that the risk of orthostatic hypotension in T2D diabetics
compared to non-diabetic patients was increased [OR 1.68
(95 CI 1.02–2.79)] [93]. However, Hateren et al. found no
clear relation between the presence of orthostatic hypoten-
sion and falls while orthostatic symptoms as feelings of
dizziness, light-headedness, or faintness during the stand-
ing period were associated with a high risk of falling [OR
8.21 (95% CI 4.17 to 16.19) [94•].

In the general population, the use of antihypertensive
medication seems to be a protective factor against the risk
of falling [95]. A study found a decreased risk of falling
in subjects using angiotensin-converting enzyme inhibi-
tors [OR 0.62 (95% CI 0.39–0.96)] and calcium channel
blockers [OR 0.62 (95% CI 0.42–0.91)] to treat hyperten-
sion compared to subjects not taking these drugs [95].
Furthermore, subjects using calcium channel blockers
had a higher cerebral blood flow, suggesting a better vas-
cular response to compensate, in case of falling [95]. The
ACCORD trial found that intensive antihypertensive treat-
ment that lowered mean systolic blood pressure to below
120 mmHg was not associated with an increased risk of
falling in T2D patients aged 40 to 79 years [96].

Drugs as benzodiazepines and opioids may increase the
risk of falling due to the occurrence of drowsiness, muscle
weakness, change in stability, vertigo, and hypotension.
Polypharmacy is a potential contributing factor to the in-
creased risk of falling in patients with T2D. Huang et al.
showed that regimens including four or more prescribed
medications were significantly associated with an in-
creased risk of falling [4–5 medications, hazard ratio
(HR) 1.22 (95% CI 1.04, 1.43)], [6–7 medications, 1.33
(95% CI 1.12, 1.58), [> 7 medications, 1.59 (95% CI 1.34,
1.89)] [97]. T2D patients take on average nine prescrip-
tion drugs compared to four prescription drugs in non-
diabetic patients [67]. Thus, polypharmacy might be an
indication of intensified treatment due to a worsening of
the diabetes condition.

Hypoglycemia

Diabetic patients have an increased risk of developing
hypoglycemia, which is associated with an increased risk
of falls in case of collapse or neurological dispute. A
retrospective study by Chiba et al. found that hypoglyce-
mia was correlated with an increased risk of falls in T2D
patients compared to healthy subjects [OR 3.62 (95% CI
1.24–10.53] [98•]. Furthermore, the number of falls
seemed to increase as the frequency of hypoglycemia in-
creased. Sumesh et al. found an increased risk of falls,
when comparing T2D patients with or without episodes
of hypoglycemia [OR = 1.95 (95% CI = 1.70–2.24)] [99].
Regarding the use of insulin, Schwartz et al. reported an

increased risk of falls in women using insulin compared to
non-insulin-treated diabetic patients [OR 2.76 (95% CI
1.52–5.01)] [92]. No data was available on the frequency
of hypoglycemia, which might explain a part of the in-
creased risk of falls. Although, insulin treatment is a sign
of intensified treatment and may represent a worsening of
the diabetes condition.

Hypophosphatemia

In diabetes, hyperglycemia and insulin treatment can lead
to hypophosphatemia by increased renal clearance or shifts
of extracellular phosphate into cells, respectively [100]. In
addition, diuretics and bisphosphonates have shown to in-
crease the urinary excretion of phosphate [101]. Both drugs
are commonly used in the treatment of diabetic complica-
tions. Patients with hypophosphatemia can suffer neuro-
muscular and hematologic dysfunction and cardiac decom-
pensation [102]. Diabetic patients have an increased risk of
developing hypophosphatemia. Therefore, it has been
speculated that these mechanisms can affect the risk of
falling, possibly by collapse, vertigo, or hypoxia.

Conclusion

In conclusion, an increased risk of fractures in T1D and
T2D patients exits. However, in patients with T2D, BMD
tends to be normal or even higher compared to healthy
individuals. In patients with T1D, BMD underestimates
the observed fracture risk. Hence, a new threshold to pre-
dict the risk of fractures by DXA in diabetic patients is
needed. In diabetes, the bone quality is impaired due to
changes in the bone microstructure, alterations of the bone
composition, and a low bone turnover leading to in-
creased bone fragility, which increases the risk of frac-
tures. In addition, falls have been suggested to increase
the risk of fractures. Several risk factors for falls in dia-
betic patients exits and seems to affect the postural con-
trol, which includes an altered body composition, DPN,
cardiovascular disease, other co-morbidities, and the use
of medication. Exercise interventions that focus on im-
proving postural control could reduce fall-related injuries
in diabetic patients with known risk factors for falls and
should be considered by clinicians. The long-term effects
of optimal treatment of diabetes should be emphasized in
order to reduce complications as DPN, DR, atherosclero-
sis, and foot ulcer and might prevent the progression of
sarcopenia. Additionally, awareness of vestibular disor-
ders as BPPV and MD in T2D might be considered and
treatment provided if needed. Adequate treatment of hy-
pertension is important, and clinicians should therefore be
careful not to restrain optimal treatment of hypertension in
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an effort to prevent falls. Polypharmacy is associated with
increased risk of falls in patients with T2D. However,
optimal treatment of diabetes is eminent to reduce diabetic
complications and polypharmacy might rather be a sign of
a worsening of the diabetes condition. Finally, side effects
from the use of drugs as insulin, benzodiazepines, and
opioids might increase the risk of falls and should be
administrated with caution.

The fall mechanisms among diabetic patients have only
been assessed in few studies. Thus, a gab of knowledge exits
and may influence the current understanding and treatment, in
order to reduce the risk of falling and thereby prevent frac-
tures.We need new tools that easily assess risk factors for falls
to improve the treatment and prognosis for patients with dia-
betes and thereby prevent fractures.
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