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Researchin context

What is already known about this subject?

Multiple factors*have been identified to increase thle of faling in diabetes, however early
identification of individuals at risk of falls with diabetean be challenging.

What are the new findings?

The main characteristics of falers with diabetesirmmeased postural instability, lower walking
capacity and slower sit to stand movements, whereas digdodti;europathy and measures of
muscle strength./did not differ between fallers and nderdal

What are the clinical implications of the study?

Physical testsincluding the six-minute walk test,-fivae sitto-stand test and posturography may

be included in a future screening program to identify indiMgluaith diabetes at risk for falls.
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Abstract
Aim
To estimate the incidence of falls in individuals witpey? diabetes compared to healthy controls

and to describe the characteristics of fallers with B/o@betes in relation to motor dysfunction,

postural instability and diabetic polyneuropathy (DPN).

M ethods

This is a cross-sectional study of individuals with type Betes with DPN (n=54), without DPN
(n=38), and healthyncontrols (n=39). Falls were recorded wii@gnpteceding year. DPN was
defined by clinical_scores and nerve conduction studies. Matction was assessed by a six-minute
walk test (6MWT)yfivetime sit-to-stand test (FTSST) and isokinetic dynamometry at the non
dominant ankle and knee. An instability index (ST) was umedsusing static posturography.

Univariate and bivariate descriptive statistics wesglusr group comparisons.

Results

Compared with*healthy controls, individuals with diabeteséhbidher incidence of falls 36%, (n=
33) vs. 15%, (n=6), p=0.02. There were no differences in falls when dogngadividuals with and
without DPN. Fallers' had an impaired 6MWT vs. non-fall450+153m vs. 523 £97m,
respectively), aslower FTSST (11.9+ 4.2 sec. vs. 10.3+2.9 sec. respecnelya higher ST (53+29
vs 41+17 respectively), p<0.02 for all.

Conclusion

Individuals with type, 2 diabetes reported a higher numberlofiidthin the preceding year
compared to healthy’ controls, irrespective of the presenb@Mf The main factors associated with
falls were increased _postural instability, lower walkingpazy and slower sie-stand movements.
The 6MWT, FTSST and posturography should be considered in futteensig programs in

identification of individuals at risk for falls.
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Introduction

Falls are a major cause of morbidity and the second leadinse ®f injury fatalties worldwide (1).
Individuals with diabetes are at increased risk of fal{@y and this risk may be even higher when
diabetic polyneuropathy (DPN) is present. (B)individuals with type 2 diabetes, faling affects
independence In daily life negatively and causes a gréste of falling compared to healthy
individuals (4). Studies assessing faling in type 2 diab@gs 7) have been limited by not
including validated, /quantitative methods with multifagtbrassessments of risk factors for faling
(12) or have not allowed evaluation of the impact of DPN aruktia per se. Therefore, the

parameters neededsto identify individuals with type 2 diabéteskaof faling remain unestablished.

DPN affects ups10:50% of individuals with type 2 diabetesI(BPPN, the primary complaints are
pain and loss of sensation with a distal to proximal symrag¢tpattern (8). In later stages, large
nerve fiber dysfunction contributes to impaired balance, poodiration and unstable gait, while
motor neuropathy may lead to muscle wasting of the lombs | (9), further contributing to postural

instability.

Postural balange is highly dependent on muscle stremgthmator function (10). Fast compensatory
muscle contractions) are required to avoid falls duringipewted perturbations of movements or
positions (11). These reactions are highly challenged in iodilsd with DPN due to reduced
postural stability=(22). Moreover, motor dysfunction in individuavith diabetes can affect activities
of daily lving negatively, including walking speed anddstriength compared to those without

diabetes.

The aim of the,study was to estimate the incidence Iofifaindividuals with type 2 diabetes
compared to healthy controls and describe characteristitdlecs and the impact of motor

dysfunction, postural instability and DPN. We hypothesizeat itidividuals with type 2 diabetes fall
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more frequently than healthy individuals and that indiid with type 2 diabetes experiencing falls

are more likely to have DPN, motor dysfunction and postustdhiiity.

Research Design and Methods

This was a cross-sectional study comparing individuals tygte 2 diabetes with and without DPN
and healthy caontrels;=eonducted at Aarhus University HospitBlenmark between June 2017 and
November 2018. This study was part of baselne evaluatioasandomized controlled trial
investigating the effects of training in individuals hwiliabetes, which was approved by the Central
Denmark Region £ommittees on Health Research Ethicsofagpro.: 1-10-72-282-16) and

registered with the"Danish Data Protection Agency (appnoe.:1-16-02-563-16).

Individuals with type 2 diabetes were recruited from Depentsn of Neurology and Department of
Endocrinology “and Internal Medicine at Aarhus Univerditgspital and from the Diabetes Type 2
Cohort (DD2),/described elsewhere ({&)ps//dd2.ny/ Indviduals living in proximity to Aarhus
University Hespitalzwere invited to participate. All indiualls provided written informed consent,

prior to inclusion:

Inclusion criteria were: Age 18-80 years and a diagnostypef2 diabetes based on the 1999 WHO
criteria (14).Exclusion criteria were: History of transplantationolé or ischemic heart disease,
other causes of,poalyneuropathy, amputation or severe defornthe @wer extremities,
musculoskeletal disease, peripheral vascular diseas@lifigc abnormal pedal pulses, cool skin, and
abnormal skin: eolor), bindness, other neurological or endocrin@seseand symptomatic

osteoarthritis.

Age-matched«healthy volunteers with normal glucose aider, normal blood pressure and normal

lipid profiles were recruited by local advertising. Figurg fsesents the flow chart of inclusion.

DPN assessment

The presence of DPN was graded according to guidelines HQytbato Diabetic Neuropathy
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Expert Group (15). Individuals were assigned to the DPN gréupeeting the following criteria of
confrmed polyneuropathy: the presence of an abnormalityerve conduction studies (NCS) of at
least two nerves combined with a symptom and/or sign of DP&tbas the valdated Toronto

Clinical Neurepathy Score (TCNS) (16).

Symptoms and:signs=ef DPN were described by two additional tedlidelinical scales: The

Michigan Neuropathy screening instrument (MNSI) (17) ardUtah Early Neuropathy.

Distal latency, {conduction velocity, compound muscle actioentiat (CMAP) and sensory nerve
action potential (SNAP) amplitudes were measured inighe median, peroneal, tibial and biateral
sural nerves with=standard surface electrodes. Examinabmditons of temperature, segment
length and electrode type were applied according to standarglimelines and Z-scores were
calculated based on values from laboratory controls (18). DPNtavéismed by abnormal findings
in at least two separate nerves, of which one wasutia¢ reerve in accordance with current

guidelines (19):

Clinical assessment

All individuals were screened by a physician and a thorougtical history was obtained. Data
were collected on alcohol consumption, smoking habits and yveg&tcise habits; moreover,
weight, height ‘and«Wwaist circumference were measuredbdBoressure was measured twice with
five-minute intervals in a supine position and subsequentlyird time after standing for three
minutes. Orthestatieshypotension was defined as a drop in systolic BP >20 mm Hg or diastolic BP
>10 mm Hg from supine to standing posttion for three minutes. Visual acuity was assessedeby
Snellen’s test. Blindness was defined as central visual acuity of 20/20Gsr Recreased and
normal vision werendefined as 20/50-20/70 and 20/20-20/40, respectivetyd 8imples were
collected and analyzed for Hbé total cholesterol, HDL cholesterol, LDL cholesterol, trigijaes,

creatine kinase, plasma glucose, serum-creatinine anstesti glomerular fitration rate (eGFR).
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M uscle strength

Maximal isokinetic muscle strength was determined udmgamometry (BIODEX System 3,
Biodex Medical Systems Inc. Shirley, NY, US). Maximal peakjue was determined for ankle
dorsal and plantar=flexors as wel as knee extensors andidume of the non-dominant leg using a
test protocol as described elsewhere (20). The percentagpectexk muscle strength was calculated
based on normative values in healthy controls with adjastfoe age, gender, weight and height
using the following,equatiorf:Predicted peak torque [Nm]imtercept + p1 x age + 2 x height + B3

x body mass Prediction interval = Predicted peak torque + 1S86 3 unstandardized regression

coefficient, Nm,Newton meteias described elsewhere (20).

Balance measurements

We usedareliable and validated static posturographic balance systetreX, IA, Israel)(21) and
measued sway.during eight sessions of 32 seconds (eyes open/closezhnopéds and on hard
surface, head turned right and left, head up and head dowenpldtform consists of four
independent force“plates supporting the heel and forefoot. dimalisi were informed to stand on the
platiorm without shoes with their feet aligned on the nérfiedds on the platiorm with timearms
along their side. Sway was described by a stabilty indey, (8flecting the extent of sway over the
four force platesSTranges from 10 to 1500, a high ST value reflecting poor postubditystalhe
force platiorm measures the ground reaction forces gedebsta body standing or moving across it
to obtain a quantified measurement of the center of presmrements of the body. The ST value is
calculated as follows:” ST=t{} n1[(an—na—1)2+(bn—bn—-1)2+(cn—cn—1)2+(dn—dn—
1)2]}1/21 W.”(22)=The four plates (a/b/c/d), W=total body weight, t=time (32seg)umber of

signals recorded.

Functional capacity and endurance

To determine walking capactty, gait speed and endurancedm®itiuals underwent a six-minute
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walk test (23) (6MWT). Furthermore, functional mobility amebisgth in transitional movements

were quantified applying a five-time sit to stand test (FIS33).

Falls

A fall was defined as “an event that results in a person coming to a rest unintentionally on the ground

or another level”n(24)=A physician ensured that all individuals concurred on thieiteed of a fall
excluding the following causes of faling; cardiogenic syncaggasodes, vasovagal, hypoglycemia,
mechanical or/external forces. All individuals reportedfiisguency of falls over the past year. Fear
of faling was assessed by a validated questionnaire cogsstia 16-item scale (Fals efficacy
scale-International “(FES-(25) (range: 16 to 64)). A cut-off of 28 was used to indicate fefalling

(25).
Statistical analysis

Statistical analyses were performed using Stata I/€ioverl4.2. (StataCorp, USA) and the level of
significance "was set at p<0.05, no adjustment was performedukiplicity of statistical tests.
Descriptive statistics concerning the characteristiEsdividuals are presented as medians (p25,
p75) for non-normal distributed continuous covariates. The WiitdRank Sum test was applied for
comparison of non-normally distributed data, and the t-test p@iec for normally distributed data.
Data are presented‘as frequencies and proportions for catbgariables and compared by the Chi

square test.

Average muscle strength was calculated as the averageof the percentage of expected strength
for the knee flexorsy’ knee extensors, ankle dorsal and ankkarpfiexor muscles total. The sum of
sway was calctlated for all eight positions and as treafuithe four neutral (NOST, NCST, POST,
PCST) and four head tit/turn positions (HR, HL, HB, HF). Tollema associations between muscle
strength, TCNS, ST and 6MWT, Pearsogorrelation coefficients were calculated. Data in T&ble

were tested for normality and differences between groups tgsted using the two-sample t-test.

This article is protected by copyright. All rights reserved



Results

In total, 131 individuals completed al evaluations, includimdjviduals with type 2 diabetes and
confrmed DPN (n=54), type 2 diabetes individuals without DPN (n=88)haalthy controls
(n=39). All individuals included were Caucasian of northEtmopean descent, except for five
individuals (Mediterranean (n=2), Middle Eastern (n=1), SouttsiAsian i(=1), Soth American
(n=1)). Clinicaltzand biochemical characteristics are predentelable 1 and Table S1. Age, renal
function, visual acutty, alcohol consumption, educationakdgacnd and level of physical activity
levels were similarmbetween the groups. However, femaltts DPN had a larger waist
circumference compared to females without DPN (p<0.05 for alvidonals with DPN were more
often males (72%)sad longer diabetes duration, and werelikadyeto be treated with insulin and
anti-diabe¢s medications compared with individuals without DPN (TableObjly 5 individuals
received sulfonylureas of which 4 were non-fallers. Chanstits of the NCS and clinical

examinations are presented in Table S2.

Individuals with.type 2 diabetes versus healthy controls

Individuals with type 2 diabetes had experienced more faa healthy controls (Tablel).
Individuals with“diabetes had more fear of falls based ofrEf-| (Table 1), a higher postural
instability indeXx in neutral and head tit/turn positioasd decreased measures of motor function
including the GBMWT and FTSST (Table 1). In all individualgh diabetes isokinetic muscle
strength of all joints ;was decreased, except for the kamtewhich was borderline significantly

decreased (p=0.041).

Individuals with-BPN versus individuals without DPN
As shown in Tablexi there were no differences in the numblls between those with and without

DPN. However, individuals with DPN reported a higher feaakbffy and had lower walking
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capacity compared to individuals without DPN (p<0.01). Those witNl B&d lower muscle strength

(Table 1) and a higher ST for all eight positions compdo those without DPN (Figures S2a, S2b).

Fallers \ersus non-fallers

Data from indviduals with diabetes and with falls (N=33susrno-falls (N=59) are presented in
Figure 1 and Tables2«Falers had lower walking distance, sleiverstand movements and had
more postural (instability compared to non-fallers. There werdifferences in gender, age, BMI,
orthostatic hypotension, muscle strength, prevalence of @Piduropathy scores between fallers

and non-fallers,

The percentage=of.expected muscle strength correlatexsehy to TCNS (Figure 2A) and the ST for
all individuals with diabetes (Figure 2B). Muscle strengtas related to the ST for all eight positions
(Figure 2C) and.to the 6MWT (Figure 2D). These correlatiorseviound for both fallers and non-

fallers, although correlations were stronger among falers.

This article is protected by copyright. All rights reserved

11



Discussion

Our main finding was that individuals with type 2 diabetgsored a higher number of falls within
the previous 12 months, compared to healthy controls, irrespedftiie presence of DPN.
Individuals with type 2 diabetes and one or more falls had Ipestural stabiity and walking speed
(6MWT), and slower-transitional movements (FTSST). Unebgoly; muscle strength and scores of

DPN did not differ between falers and non-fallers.

Several studies have assessed falling in individuals tyfie 2 diabetes and DRE-7). However,
previous studies have not performed multifactorial assetsnod risk factors for faling or have not
included validatedywguantitative methods for the assessmémhuscle strength, postural stability
and DPN (12). Furthermore, previous studies lack a control group ot @dompare the results to
individuals with, diabetes without DPN. Some studies hawe ustd vague definitions of DPN,
without standardized, clinical assessment and NCS (4).tdaaletailed assessment of clinical
characteristieswinsindividuals with type 2 diabetes ar@himge-matched control group, our study
alowed evaluation™of the impact of both diabetes and DPNepélihe present study is the first to
apply muttiple valdated examinations enabling detailedrad@rization of fallers with type 2

diabetes with and*without DPN compared to healthy controls.

Previous studiesgzhave reported a higher incidence of falsdimduals with DPN compared to
individuals without (26)however, this was not the case in our study. In line prdvious studies

we found anvincreased fear of faling in individuals WaRN (31). Despite the increased fear of
fals, the incidence of falls was similar in individualgth type 2 diabetes with and without DPA.
potential explanation could be that individuals with DPN &adncreased awareness of a tendency
to fall, contributing™te compensatory mechanisms preventingefdals. In our study only few
individuals reported faling more than once within the jmasi year and our sample was too small to

alow further analysis of the relation to the sevedfydiabetic neuropathy.
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Multiple risk factors have been identified for falling lising high BMI, olcer age, female gender
and insulin use (27). In our study, there were no diffeericeBMI, age, gender or insulin use
comparing fallers with non-fallers, however the low numbgfallers limits the power of the
analysis. Ineumindividuals with type 2 diabetes, 36% repodlsd ihich is similar to previous
studies (28). Qur sample of individuals was younger thgmemious studies (28) and it is therefore
unexpected “'that'we' found similar incidence of falls inpmpulation. Poor peripheral nerve function
combined with_motor dysfunctionn DPN, are associated with low physical performance, muscle
weakness and impaired balance in diabetes, particulariyg dactive movements (11). In
sensorimotor polyneuropathy, proprioception is impaired, affedigignce during ambulation
through inaccurate initiation of appropriate musculapoases with delayed muscle activation (29)
has also beenconsidered a key contributing factor to falindpough, we did not find pronounced
muscle weakness among fallers, fallers had shorter gadkstance and slower sit to stand
movemets, reflecting motor dysfunction at a functional level. BMWT represents muscular
endurance, aerebic capacity and muscle strength of the lovay and the axial skeletal muscles,
and the FTSST.represents a compound movement of the loweritmhatiing flexion and extension

of the hip, knee and ankle joints.

Postural instahility in DPN occurs due to deficits in namasr systems working together to control
balance (2). fius_causation is most lkely multifactorial and could expldia lack ofassociation
between DPNrandfalls in our findings. In our study, postosshbility was highest in individuals

with DPN and .in_fallers when compared to non-fallers dugatgral, forward and backward head
movements. Using~static posturography, Oppenheim describealr similings in individuals with
DPN with larger sway excursions in the lateral plamed during backward head tits (30). One
could speculate that larger instability in those plar@ddcbe due to uniateral stress on the opposing
leg, which could be less responsive in the presence of semsdog disturbances. In supportttad,

we found that individuals with DPN had lower walking speed &wles transitional movements,
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indicating that muscle weakness and postural instabiligctlyi affect gait performance and motor
function. We did not perform dynamic posturography, which isttetmeasure of balance problems
during activities of daily Iving and during walking. Staposturography is less expensive and less

complex as imdoeessnot require individuals to be secured imeskgR1).
Limitations andistrengths

There are limitationsto our study. First, a cross-sectional design does not alowusamd on
causalty and effects over time. Secondly, the study ¢edssf a convenience sample as individuals
with DPN were included primarily from the outpatient clirat Aarhus University Hospital, which
may have introduced bias. Individuals had to be self-suffic@nd live in some proximity to our
hospital, leaving out individuals with more advanced diseHsally, falls were recorded
retrospectively over the past year. This period could leadctl bias that could have left out fal
incidences, haowever, 12 months is the optimal time frame tmodeéireported falls ruling out any
seasonal influencexand this method has been applied in prestiadies (28). Fourthly,
hypoglycemia_and“insulin treatment may cause postutabitiy and falls. We did not obtain data
on hypoglycemic episodes, however a clinician ensured thatndigi concurred on the definition
of a fal excluding=ether causes such as syncope, externak, hypoglycemic episodes etc. Lastly,
our individuals| were not examined for foot deformities, whkllso associated with faling in the

diabetes population (28).

The strengthss ofsour study are inclusion of a fairlgdacohort of individuals with type 2 diabetes
and healthy controls, all being examined by the same @hys@uring the same time of the day
using standardized™ quantitative techniques to measure footdon and balance. Further, the
presence of DPN'was confirmed by both clinical examinatiamg NCS was performed by a

physician.
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In summary, individuals with type 2 diabetes reported more \fethin the preceding year compared
to healthy controls, irrespective of the presence of DPN. Majorffactors for falls were increased
postural instability, shorter waling distance and slowetositand movements. Therefore, 6MWT,
FTSST and posturography should be considered in future sgrganaigrams in identification fo

individuals at risk for falls.
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Table 1. Clinical characteristics, measures of falls, nbaleand motor functions.

Control Individuals with type 2 diabetes
Individuals

Total Total p- with DPN without DPN p-

N=39 N=92 value N=54 N=38 value
Age, years 64 (56; 68 64 (58; 69) 0.396 64 (60; 69 64 (58; 70 0.902
Female gender (n, (%)) 19 (49) 36 (39) 0.309 15 (28) 21 (55) 0.008
DD2 cohort (my (%)) N/A 52 (57) 18 (33) 34 (89) <0.001
Height (cm) 174 (170; 179) 173 (165; 179 0.230 177 (169; 180 169 (165; 175 <0.001
Weight (kg) 88 (75; 96) 100 (85; 113 <0.001 108 (93; 116) 94 (76; 103) <0.001
BMI (kg/m2) 284 (24.6; 30.9) 335 (292 37.2) <0.001 34.7 (304; 37.3) 313 (27.0; 35.8 0.069
Waist circumference
Females (cm) 97 (80; 110) 109 (100; 122 0.020 116 (106; 126 105 (96; 118) 0.047
Males (cm) 106 (96; 111 121 (108; 128 <0.001  122(113; 130) 112 (106; 126 0.060
Diabetes profile
Diabetes duration(years) N/A 9 (5; 14) 10 (6; 18) 7 (5, 10) 0.032
HbAlc, (mmol/mol) 36 (34; 39) 52 (47;63) <0.001 56 (48; 69) 49 (45; 55) 0.002
HbAlc, % 5.4 (5.3;5.7) 6.9 (6.5;7.9 <0.001 7.3(6.5;8.5) 6.6 (6.3;7.2) 0.002
Insulin (Yes) N/A 32 (35) 28 (52) 4 (11) <0.001
Oral anti-diabetsagents N/A 82 (89) 49 (91) 33 (87) 0.554
Fallers 6 (15) 33 (36) 0.019 19 (35) 14 (37) 0.870
Frequency of falls® 1(0) 3(2) 0.046 3(2) 3(2) 0.948
Falls Efficacy Scalepsum 17 (1) 22 (9) <0.001 24 (10) 20 (7) 0.003
Instability index
Average ST in neutral 23 (7) 39 (19) <0.001 46 (21) 29 (9) <0.001
positions
Average ST in tilt/turn 29 (10) 52 (28) <0.001 63 (31) 36 (12) <0.001
positions
Motor function
FTSST (sec) 8.1 (2.1 10.9 (3.5) <0.001 11.7 (4.0) 9.6 (2.1) 0.003
6MWT (m) 652.77 (85) 496.67 (125 <0.001 555 (90) 455 (130) <0.001
Muscle strength
Average ankle plantar.an 54 (14) 44 (13) <0.001 41 (11) 48 (13) 0.011
dorsal flexion(Nm)
Average knee extension 109 (31) 98 (26) 0.041 98 (26) 99 (26) 0.888
and flexion (Nm)
Average ankle plantar an 92 (13) 74 (19) <0.001 66 (18) 85 (15) <0.001
dorsal flexion
(% of expected)
Average knee extension 93 (12) 78 (18) <0.001 72 (16) 88 (17) <0.001

and flexion
(% of expected)

Table 1.
N/A: Not Applicable

Categorical dataare frequencies (%); continuoua al@ medians (p25, p76)y mean (SD).
Continuous covariates were compared by the Wilcagork sumtest, and normally distributed data veemmpared by a
t-test. Categorical variables and compared by tliesGuare test. Data presented comparing all iddals with type 2
diabetes individuals and control individuals andparing individuals with DPN to individuals withoDPN. * The
frequency of falls was reported as the number k& feer individual during the preceding 12 montbata are presented

as mean (SD).
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Table 2. Fallers versus

non-fallers with type 2 diabetes

Individuals with type 2 diabetes
Fallers Non-Fallers p-
(n=33) (n=59) value
With DPN 19 (58 35 (59) 0.870
DD2 cohort (n, (%)) 18 (55) 30 (51) 0.733
Age (years) 64 (8.4 63 (7.6) 0.817
Female gender (Rs:(%)) 17 (52 19 (32) 0.069
BMI (kg/m2) 346 (7.1) 32.6 (5.1] 0.295
Insulin (Yes), n (%) 14 (42 18 (31) 0.250
Orthostatic Hypatension 3(9.1) 7 (12) 0.682
(Yes), n (%)
Falls Efficacy Scale'sum 26 (8.9 21 (6.6) 0.002
Instability Index
Average ST in neutral 45 (24) 35 (14) 0.016
head positions
Average ST in head 61 (36) 46 (21) 0.013
tilt/turn positions
Neuropathy scores
TCNS 9.5 (5.2) 8.0 (4.1) 0.146
UTAH 14 (8.8) 11 (7.5) 0.067
MNSI 4.0 (2.8) 3.0 (2.1) 0.230
MNSI-Q 4.0 (2.8) 3.0 (2.6) 0.071
Motor function
Average ankle plantar anc 72 (19) 75 (19) 0.592
dorsal flexion“strength
(% of expected)
Average knee extension 78 (21) 79 (16) 0.818
and flexion strength
(% of expected)
6MWT(m) 450 (153) 523 (97) 0.007
FTSST(sec) 11.9 4.2 10.3 (2.9) 0.032
Table 2.

Categorical dataare presented as frequenciex@inuous data as means (SD). Continuous covar@mpared by a
t-test, categorical'variables and compared by theGuare tesData presented comparing all individuals with ty@pe

diabetes and controlindividuals and comparingvigdials with DPN to individuals without DPN.

Falls over the pastyear recorded at the visit
6MWT: 6 Minute'walk test. FTSST: Five time sit ttand test. Orthostatic hypotension was defined di®p in systolic
BP >20 mm Hg or diastolicBP >10 mm Hg.
Average ST in neutralpositions: (NOST+NCST+POSTSPZA.

Average ST in lateralgpositions: (HRST+HLST +HBST +51H/4.

Percentage of expected muscle strength after cmmefor the influence of gender, age, weight aedyht.

Figure Legends
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Figure 1. (A,B,C,D). The 6-minute walk test (6MW Percent of expected muscle strength (%), instaliidex (ST),
five-time st-to-standtest (FTSST) in 33 fallers versus 59 nolefalwith type 2 diabetes.*P<0.05 comparing fallend
nonallers.

Figure 2.

Empty circles and dashed line: Fallers

Filed circles and solid line: Non-fallers

(r=Pearson correlation coefficignt

A: Toronto Clinical Neuropathy Score (TCNS) in t&a to percent of expected total muscle strength.
Fallers (r=-0.66, 'p<0.001), Non-fallers (r= -0.4%0.001).

B: Toronto Clinical Neuropathy Score (TCNS) in t&a to the stability index sumfrom all 8 posit®n
Fallers (r= 0.72, p<0.001), Non-fallers (r= 0.5%01001).

C: Percent of expected total muscle strength atiogi to the stability index sum from all 8 posit&
Fallers (r=-0.61, 'p<0.001), Non-fallers (r= -0.56:0.001).

D: Percent of expected total muscle strength mtimat to Six-minute walk test (BMWT).

Fallers (r= 0.68, p<0.001), Non-fallers (r= 0.540[01).
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