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The Semmes-Weinstein Monofilament Examination for predicting physical performance and

therisk of fallsin older people: resultsfrom the Pro.V.A. longitudinal study

Objectives to investigate whether Semmes Weinstein MonofilarBsamination (SWME) was
associated with, and could predict measures ofiphlyserformance and the risk of fall in elderly
subjectsDesign: prospective study (mean follow-up 4.4-yea8gting: community.Subjects:

2826 older subjects enrolled in tReogetto Veneto Anziani (Pro.V.A.), an Italian population-based
cohort study. For longitudinal analyses, we com®d a subsample of 1885 persons who did not
report falls at baselinénter ventions: not applicableM ain outcome measures: falls reported in

the year preceding the assessment and Short Phigsidarmance Battery (SPPB) were recorded at
baseline and again after 4.4 ye&ssults. At baseline, 830 (29.4%) subjects had experiefalésl

in the previous year, with a higher prevalenceatifin those positive at SWME (SWME+) than in
those negative at SWME (SWME-) (35.8% vs 28.0%,.060). Using logistic regression, SWME+
subjects had a significant 66% higher risk of pnéisg worse SPPB score (95%ClI: 1.51-1.83), and
between 25% and 32% higher risks of having expeeeérat least one or recurrent falls, than those
SWME-. The incidence of falls at follow-up was heghn the SWME+ compared with the SWME-
group (42.2% vs 30.7%, p=0.001), and multinomigldbc regression showed that the former had a
13% higher risk of decline in SPPB scores (95%@341.25), particularly for gait and balance,
48% higher risk of having had at least one fall @ higher risk of recurrent falls. At both
baseline and follow-up, the larger the extensioneafropathy (SWME- vs unilateral vs bilateral
SWME-+), the greater its negative impact on falld physical performanc€onclusion: SMWE

was associated with, and could predict lower-exinephysical performance and falls in older

people.

Keywords. aged, peripheral nervous system diseases, lowemneixy.
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Abbreviations:

ADL, Activities of Daily Living

ANOVA, Analysis of Variance

BMI, Body Mass Index

COPD, Chronic Obstructive Pulmonary Disease
CVD, Cardiovascular Diseases

GDS, Geriatric Depression Scale

IADL, Instrumental Activities of Daily Living
ICDF, International Consensus on the Diabetic Foot
MMSE, Mini Mental State Examination

OA, Osteoarthritis;

SPPB, Short Physical Performance Battery

SWME, Semmes Weinstein Monofilament Examination
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The burden of falls in the elderly population isdmented worldwide and leads to an increase in
morbidity and mortality [1]. This is the result af interaction of risk factors, one of which is
peripheral neuropathy, that affects around 15%dadrgpeople [2], and presents with a variable
etiology [3]. Involving both sensory and motor fibgage-related peripheral nerve dysfunction may
be associated with gradual loss of strength, inedgnosition sense, ataxia, and muscle atrophy [4],
all of which can negatively affect lower-extremgliysical performance, and increase the risk of
falls.

Nerve conduction studies are the validated methmddiagnosing peripheral neuropathy, but they
are costly and time-consuming, and require trapiggicians and technicians [5]. These tests may
also be unable to detect early nerve conductiormimpent, so symptoms of peripheral neuropathy
often precede its instrumental diagnosis [6]. Amotiter clinical tests developed to identify the
first signs of peripheral neuropathy, the Semmesagfein Monofilament Examination (SWME) is
a noninvasive, low-cost, quickly-implemented metitoat can be used as a first step [7]. The value
of SWME in the early detection of peripheral neagital disorders in the elderly general
population has yet to be fully investigated. Fewdsts have examined how neuropathy detected on
SWME is associated with physical performance impairts and falls [8-10], and how much the
risk of falls is mediated by physical impairment4 [12].

We hypothesized that SWME could be useful for dudyadetection of older individuals at high risk
of falls due to motor and sensory nerve conduatigpairments. The aims of our study were thus to
investigate the association between SWME findimgklawer-extremity physical performance and
falls in a sample of elderly individuals, and téaddish how much the association between SWME
results and falls was mediated by any neuropatlaye impairment in these subjects’ physical

performance.
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METHODS

Data source and subjects

Our study sample involved subjects enrolled inRhagetto Veneto Anziani (Pro.V.A.), an
observational cohort study on the Italian eldedpglation. This project initially enrolled 3099 age
and sex-stratified community-dwelling Caucasianladid245M, 1854F), ageeb5, randomly
selected between 1995 and 1997 [13]. Of these B@»@duals, the following were excluded for
the purposes of our analyses: 222 subjects witthatat on SWME, falls, or baseline physical
performance; 5 who reported toe amputations; anadht6had lower limb ulcers. The final sample
thus included 2826 subjects. For longitudinal asedy we excluded another 830 subjects with a
history of falls at the baseline, and 111 who wesg to follow-up, thus remained with 1885
subjects.

The ethical committees of Padua University and.beal Health Units No.15 and No.18 of the
Veneto Region approved the protocol, and parti¢gpgave written informed consent.
Demographic characteristics, health and functional status

For each participant, we collected data regardigational level, monthly income, smoking
habits, and alcohol drinking (yes/no). Body masein(BMI) was calculated as weight over height
in meters squared (kgfin Comorbidities were assessed by board-certiffegigians based on a
physical examination, medical history, questionesiand biochemical analyses. The number of
drugs taken per day was categorized as < or >3(ftag. For the purposes of our study, we
considered the presence of cardiovascular dis€¢@343), orthostatic hypotension, diabetes
[14,15], fractures, lower limb osteoarthritis (O&hronic obstructive pulmonary disease (COPD),
cancer, altered vision, and the Romberg test. C\@b defined on the grounds of: a history of
congestive heart failure, coronary ischemic disgasteoke, or peripheral artery disease. Orthastati
hypotension was tested by trained nurses whorfiesisured clinostatic blood pressure in both arms
three times, using a mercury sphygmomanometerakilgt the mean value for reference; then

orthostatic blood pressure was measured after Banichutes of standing. In accordance with
4
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current guidelines, orthostatic hypotension waseefas a drop ¢f20 mm Hg in systolic or

>10 mm Hg in diastolic blood pressure within 3 masibf standing up [16].

Semmes-Weinstein monofilament examination (SWME)

At the baseline we performed the 10 g SWME testlf8]7according to the protocol of the
International Consensus on the Diabetic Foot (IC2B), assessing the three originally-
recommended sites in the halluR rhetatarsal and'bmetatarsal areas. The test was considered
positive (SWME-+) if a subject failed to perceive tmonofilament in at least one of the three points
stimulated on the right or left foot; otherwisevihs considered negative (SWME-). We classified
the test results according to whether an impairedafilament perception was reported in only one
foot (unilateral SWME-+), or in both feet (bilate @WME+).

Definition of outcome

Lower-extremity physical performance was assesstdtiae Short Physical Performance Battery
(SPPB), evaluating gait speed, static balancefiaralto rise from a chair, scoring performance
from O (worse) to 4 (best) for each item, and fi@ifworse) to 12 (best) as a total score [20]. A
baseline poor performance in single SPPB itemsdefised as a score of <2 for gait and chair
stands, and <3 for balance, in the light of thedstnertiles identified for these items. Similadyd
consistently with previous studies and the lowedtlé, physical performance was defined as poor
if the total SPPB score was <8 [21]. At the folloy; a decline in physical performance was
defined as the loss >1 point in any of the sintgens or in the total SPPB score [22].

The number of falls reported in the year precednegbaseline and follow-up assessments was
recorded by trained nurses during face-to-facevee/s with participants, or with their caregivers
in the case of cognitively impaired subjects. In@adance with the WHO guidelines, a fall was
defined as “an unexpected event where a persantathe ground from an upper level or the same
level” [23]. For the purposes of our study, repaftait least one, or af2 (recurrent) falls were
considered as separate outcomes.

Statistical analyses
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To generalize the Pro.V.A. sample to the populaitiotme two areas of the participants’
provenance, we used a set of weights based oretiteegand age distribution of the reference
population (ltaly, Census 1991), and the samplgifya. After dividing the sample into two groups
by SWME results, we compared the means of the mootis covariates using Student’s t-test, and
categorical covariates using the chi-squared ltestene’s test was used to test the homoscedasticity
of the variances and, if its assumption was vidlatieen Welch’s ANOVA was used.

Multivariate logistic regression analyses were tawexplore the association between SWME,
physical performance and reported falls at thelveselhe analyses were adjusted first only for
age and sex (Model 1), then also for additionalaldes revealing significant differences between
SWME- and SWME+ subjects, or that could directlyratirectly influence physical performance

or the occurrence of falls (Model 2) [24]. The asabon between the number of points where
perception was impaired in the SWME and the nurobéalls reported at the baseline was
examined using multiple linear regression. Longnatlanalyses were performed using

multinomial logistic regression, including mortglds an outcome to consider the competing risk of
death. For the risk of falls, the analyses werecamsidering subjects who reached the follow-up
assessment without experiencing any falls as tieeenece category, and the occurrence of one fall,
recurrent falls, or death before the follow-up assgent as alternative outcomes. All statisticaktes
were two-tailed and statistical significance wasuased for a p-value <0.05. All analyses were

performed using the SPSS 23.0 for Windows (SPSS$@facago, lllinois).

RESULTS

Our study sample included 2826 subjects (1149M7EpWith a mean age of 75.7+7.5 years, and a
mean BMI of 27.63+4.58 kg/mTable 1 shows the baseline characteristics opatticipants,
grouped by SWME result.

At the baseline, 830 (29.4%) subjects reported falthe previous year, with a higher prevalence of

falls in the SWME+ than in the SWME- group (35.8% 28.0%, p=0.001). Using multiple linear
6
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regression, a significant association emerged katwiee number of points where perception of the
monofilament was impaired and the number of fafsorted §=0.14, p<0.0001). The logistic
regression on the association between SWME findi@B&B scores, and falls reported at the
baseline (Table 2) showed that the SWME+ groupéahsignificant, 66% higher risk of a poor
lower-extremity physical performance (particulaaly concerns gait), a 25% higher risk of having
experienced1 fall, and a 32% higher risk of having had recotfalls, than the SWME- group. As
for the impairments identified with the SWME, thegter the extent of the neuropathy, the higher
the likelihood of falls being reported. This wafleeted in the findings regarding physical
performance, with the exception of gait speed, wwhwvas more likely to be slower in unilaterally
than in bilaterally SWME+ subjects (Table 2).

At the follow-up, only the subjects who had repdré the baseline having experienced no falls
were considered (n=1885). When compared with thgsts excluded from this longitudinal
analysis (Table 3), the follow-up subgroup was wmrmmean age 75.1+7.4 vs 76.8+£7.2 years,
p<0.0001), and included fewer women (55.7% vs 666%0.0001). At the follow-up assessment,
489 subjects (25.9%) reported having experiencéehat one fall in the previous year, 156 (8.3%)
had experienced recurrent falls, and 370 (19.6%)dnred before attending the interview. The
incidence of falls reported at the follow-up wagtter in the SWME+ group than in the SWME-
group (42.2% vs 30.7%, p=0.001). Using multinonogistic regression, our analyses confirmed
that the SWME+ group had a 13% higher risk of didean their SPPB scores (particularly for gait
and balance), a 48% higher risk of having hadastlene fall, and a 77% higher risk of having
experienced recurrent falls, than the SWME- grOisple 4; ORs for mortality are given in
Supplementary Table 1). Here again, the greatesttent of the neuropathy, the higher the
likelihood of a decline in physical performance dalts (Table 4). When we considered how
physical performance influenced the associatiowdeh SWME findings and falls, at both the
baseline and the follow-up, we found that impapedormance, particularly in gait, could only

mediate up to 6% of this association (Table 5).



359 DISCUSSION

360 Our study demonstrated that SWME findings were @ased with, and could predict lower-

361 extremity physical performance and falls in a sagélcommunity-dwelling older persons.

362 Although SWME is not enough for a definitive diagisoof peripheral neuropathy, it may be useful
363 for identifying nerve dysfunction in the periphesainsory fibers, which may negatively affect

364 lower limb function and raise the risk of falls$35]. In addition to being complications of chroni
365 conditions like diabetes mellitus, alcohol abusel @tamin deficiencies, symptoms such as poor
366 distal sensitivity or muscle strength, or lossesfdon reflexes may occur in healthy elderly people
367 too, so aginger se may cause a gradual neurological degeneration [26]

368 To the best of our knowledge, other Authors havedoated studies with SWME in particular

369 categories of patients [8,27,28], but there i$ lgtlle evidence regarding the elderly general

370 population. The low prevalence of diabetes (14.i?@ur sample, which was similar in our

371 SWME+ and SWME- groups, and having adjusted oulyaisafor other potential causes of

372 neuropathy, together reinforce the usefulness oM&br detecting neuropathy in the general
373 older population, not only in patients with specifiseases.

374  Our results confirm the relationship between ad@ted neuropathy and physical performance
375 previously reported in diabetic patients and eldgdneral populations [4,5,10,29-32]. In our

376 sample, as in Strotmeyer’s study [29], SWME+ waseaated with all lower-extremity functions at
377 the baseline, and could predict a decline duriegdiow-up, especially in gait and balance. The
378 weaker impact of neuropathy over time on the csi@inds test compared with other physical

379 performance measures, suggests that it may affeehotor fibers involved in maintaining limb
380 muscle strength and endurance more slowly tharr atb&r and neurosensory components. We
381 also noted that the greater the extent of neurgg@itrterms of bilateral vs unilateral SWME+), the
382 greater its impact on physical performance. Thg erteption concerned gait speed at the baseline
383 assessment, which was more likely to be slowenitaterally than in bilaterally SWME+ subjects.

384 This could be due to subjects with unilateral SWMtaving certain characteristics not thoroughly
8
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accounted for in our fully-adjusted analyses, godssible compensatory mechanisms at work
during walking (that might be more likely in theseeof bilateral impairments). Further
investigations are needed to clarify this issue.

Our study revealed also a significant associatetwben neuropathy detected by SWME and a
recent history of falls, suggesting that nerve emtidn impairments, however mild and
undiagnosed, have already had negative consequenpesipheral nerve dysfunction identified on
SWME was also associated with a 55% higher ridlalts during the follow-up, corroborating the
findings of Riskowskyet al. [8]. The association between SWME findings andrisle of falls was
further strengthened when we considered the repbrecurrent falls, demonstrating even more
consistent results, at both baseline and followdlne neuropathy-related impairments in gait,
balance and chair stands seemed to only partiaiiyribute to higher odds of falling in our sample,
however, although lower-extremity physical perfonoais strongly associated with this risk. This
means that peripheral neuropathy may influenceisleof falls via other mechanisms not
considered here, such as impaired position setese@agor loss of sensorimotor reflexes [4,10].
Alternatively, peripheral neuropathy could be ansifja more complex state of multimorbidity that
would gradually raise the risk of falls in olderopée [33]. As for physical performance, the risk of
falls increased more for bilateral than for unitatempairment in SWME, which means that the
extent of any neuropathy is another factor to aersivhen assessing the risk of falls in older
people.

Study limitations

Our study has some limitations. First, the effedteepeated trials, and of the operator’s hand
movements may represent a potential bias in SWM#&te Second, having ignored the dynamics
of reported falls (e.g. syncope, vertigo) may lmasanalyses because not all falls are caused by
somatosensory system impairments, as detected BES\Winally, at the follow-up assessment
only falls occurring in the previous year were dadased (not during the whole follow-up), so the

rate of new fallers may have been underestimated.
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On the other hand, the strengths of this studyli@e size of our sample and its prospective aesig
The considerable number of adjusting covariated uséhe model also enabled us to minimize

their confounding effect on the association betw®@rME and falls.

CONCLUSIONS

In conclusion, our study demonstrates that SWME aga®ciated with, and could predict lower-

extremity physical performance and falls in a sagflcommunity-dwelling older persons.
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Table 1. The baseline characteristics of the 2826agicipants of the PRO.V.A. Study,

classified according to the result at Semmes Weiresh monofilament examination (SWME).

Numbers are mean values (and standard deviationsy a (%), as appropriate.

Variable SWME - SWME + p value*
(n=2334) (n=492)
Age (years) 75.1+7.4 78.1+7.7 <0.0001
Gender (female, %) 60.0 56.1 0.11
Anthropometric and demographic data
BMI (kg/m?) 27.56+4.54 27.96+4.76 0.09
Education > 5 ys (%) 15.8 11.3 0.013
Monthly income >500 euro (%) 39.6 33.7 0.15
Living alone (%) 17.1 21.2 0.03
Current smokers (%) 9.3 8.3 0.52
Heavy drinkers (%) 12.7 10.4 0.15
ADL score 5.26+1.26 4.59+1.75 <0.0001
IADL score 6.21+1.89 5.26+2.24 <0.0001
GDS score 9.29+5.30 10.09+5.90 0.006
MMSE score 23.94+5.39 22.47+5.44 <0.0001
Physical performance items
SPPB total score (points) 8.28+3.41 6.68+3.70 <0.0001
Medical conditions
Diabetes (%) 14.8 20.7 0.01
Orthostatic hypotension (%) 30.9 34.5 0.13
Romberg test (positive, %) 3.6 6.6 0.003
CVD (%) 20.7 28.7 <0.0001



Variable SWME - SWME + p value*

(n=2334) (n=492)
Fractures (%) 9.2 13.0 0.010
Lower limb osteoarthritis (%) 23.5 36.4 <0.0001
COPD (%) 9.1 12.2 0.03
Cancer (%) 7.5 7.9 0.77
Vision deficits (%) 37.2 44.0 0.004
Number of drugs >3 (%) 60.8 68.0 0.007
History of fall in the last year (%) 28.0 35.8 0.001

*Unless otherwise specified, p values are adjutedge using a general linear model or logistic

regression, as appropriate.



Table 2. Associations between the baseline Semmes Weinstein Monofilament Examination with physical performance and the history of at

least onefall or recurrent fallsin the year preceding the baseline evaluation (n=2826) (weighted data)

Baseline SWME categories

SWME- SWME+ SWME- Unilateral SWME+ Bilateral SWME+

Model 1 [ref] 1.71 (1.59-1.84)%* [ref 1.49 (1.34-1.65)* 1.92 (1.74-2.10)%*
SPPB balance <3 Model 2 [ref] 1.28 (1.17-1.41) [ref] 1.33 (1.19-1.48)* 1.75 (1.58-1.93)+
Model 1 [ref] 2.19 (2.04-2.36)+** [ref] 2.16 (1.95-2.30)%* 2.22 (2.03-2.44)%*

SPPB gait <2 Vodd 2
[ref] 1.72 (1.57-1.89)* [ref] 1.93 (1.73-2.16)** 1.79 (1.62-1.98)*
Model 1 o] 178 (L67-Lome ref] 157 (L43-1.73)* 1.08 (L.81-2.16)*
SPPB chair <2 Model 2 el 154 (L4468 el 1.39 (1.25-1.54)*** 1.79 (1.62-1.96)***
Model 1 o] 212 I 225 ref] 1.84 (1.66-2.03)* 239 (2.18-2.62)"*
SPPB tot <8 Model 2 ref] LA L a3 ref] 1.62 (1.45-1.81)% 2.07 (1.87-2.29)**
i Model 1 o] Y App— ref] 1.11 (1.004-1.22)* 153 (L40-1.67)"*
Model 2' ref] ) 25 (1.15.2.38) ref] 0.95 (0.86-1.05) 1.30 (1.19-1.43)%**
e Model 1 o 1,60 (L4775 ref] 139 (1.22-1.57)* 1.79 (1.61-1.99)
Model 2' ref] 132 (L21-1.45) ref] 1.16 (1.02-1.32)* 1.44 (1.28-1.61)*




Unless otherwise specified, data are presenteddds mtios and 95% confidence intervals with caoesliing p-values: *p<0.05; **p<0.01,;
**%n<0.001.

Notes: SWME-, negative Semmes Weinstein Monofilament Bration; SWME+, positive Semmes Weinstein MonofilarhExamination.

Model 1 includes: age (as a continuous variable) and sex (malel&@ma

Model 2 includes. sex (male/female); age, Geriatric Depression e&s¢as continuous variables); Body Mass Index (<@32%-29.9/>30); Mini-
Mental State Examination (> vs <24), educationatld€educatior>5 vs <5 years); monthly income (>500 €500 euro); living alone, diabetes,
orthostatic hypotension, cardiovascular diseasesorv deficit, chronic obstructive pulmonary disea$racture, lower limb osteoarthritis (all
yes/no); Romberg test (positive vs negative), nunafedrugs taken per day (>3 vs <3Model 2 includes also: baseline total SPPB scose (a

continuous variable).



Table 3. The basdine characteristics of the 1885 participants included in the follow-up

analysis, compared with those excluded (n=941) because reporting at least one fall at baseline

or missing data (unweighted data). Numbers are mean values (and standard deviations) or

percentages (%), as appropriate.

Variable Follow-up sample Excluded subjects  p value*
(n=1885) (n=941)
Age (years) 75.09+7.36 76.79+£7.73 <0.0001
Sex (Female, %) 55.7 66.6 <0.0001
Anthropometric and demographic data
BMI (kg/m?) 27.6624.60 27.57+4.54 0.65
Education > 5ys (%) 15.8 13.4 0.097
Monthly income >500 euro (%) 41.5 32.6 <0.0001
Living alone (%) 16.2 21.2 0.001
Current smokers (%) 9.5 8.3 0.29
Heavy drinkers (%) 14.0 9.0 <0.0001
ADL score 5.31+1.24 4.81+1.58 <0.0001
IADL score 6.54+1.61 5.9+2.16 <0.0001
GDSscore 9.13+5.21 10.03+5.77 <0.0001
MM SE score 24.14+5.18 22.7715.78 <0.0001
Physical performance items
SPPB total score (points) 8.45+3.35 7.11+3.65 <0.0001
Medical conditions
Diabetes (%) 15.2 17.1 0.18
Orthostatic hypotension (%) 29.9 34.9 0.008
CVD (%) 24.9 20.6 0.01



Variable Follow-up sample Excluded subjects  p value*

(n=1885) (n=941)
Romberg test (positive, %) 6.3 3.0 <0.0001
Fractures (%) 9.1 11.5 0.04
L ower limb osteoarthritis (%) 22.6 32.1 <0.0001
COPD (%) 9.5 9.8 0.85
Cancer (%) 8.0 6.8 0.25
Vision deficits (%) 394 48.5 <0.0001
Number of drugs >3 (%) 59.9 66.2 0.003

*Unless otherwise specified, p values are adjuite@ge and gender using a general linear model

or logistic regression, as appropriate.



Table 4. Multinomial regression analyses on the association between the basdline results at SWME with physical performance decline and

fallsin the year preceding the follow-up evaluation (n=1885) (weighted data).

Baseline SWME categories

SWME- SWME+ SWME- Unilateral SWME+ Bilateral SWME+

Model 1 [ref] 1.26 (1.14-1.38)*** [ref] 1.27 (1.11-1.45)*** 1.24 (1.09-1.42)***
Balance decline
Model 2 [ref] 1.28 (1.16-1.41)*** [ref] 1.25 (1.09-1.44)** 1.30 (1.14-1.48)***
re . 14-1. re . .07-1. . 13-1.
Model 1 [ref] 1.25 (1.14-1.37)*** [ref] 1.21 (1.07-1.38)*** 1.28 (1.13-1.45)***
Gait decline Model 2
[ref] 1.31 (1.19-1.44)*** [ref] 1.27 (1.11-1.44)*** 1.35 (1.19-1.53)***
Model 1 [ref] 0.96 (0.88-1.05) [ref] 0.95 (0.84-1.08) 0.97 (0.86-1.10)
Chair stand decline

Model 2 [ref] 0.96 (0.88-1.05) [ref] 0.94 (0.83-1.07) 0.98 (0.87-1.11)
- _ **

Model 1 [ref] 1.13 (1.02-1.24)* [ref] 1.03 (0.91-1.18) 1.23(1.08-1.41)

Total SPPB decline

Model 2 [ref] 1.13 (1.03-1.25)* [ref] 1.02 (0.89-1.16) 1.26 (1.10-1.45)**
- _ *kk

Ll Model 1 [ref] 1.52 (1.37-1.69)** [ref] 1.04 (0.88-1.22) 2.10 (1.83-2.41)
Model 2 [ref] 1.48 (1.33-1.65)"* [ref] 1.02 (0.87-1.20) 2.04 (1.77-2.34)***
Model 1 i - 1.66 (1.37-2.00)*** 2.05 (1.70-2.46)***

> 2 falls [ref] 1.84 (1.60-2.11) [ref]

Model 21 [ref] 1.77 (1.54-2.04)+ [ref] 1.70 (1.40-2.06)*** 1.85 (1.53-2.24)***




Unless otherwise specified, data are presenteddds mtios and 95% confidence intervals with caoesliing p-values: *p<0.05; **p<0.01,;
**%n<0.001.

Notes: SWME-, negative Semmes Weinstein Monofilament Bration; SWME+, positive Semmes Weinstein MonofilarhExamination.

Model 1 includes: age (as a continuous variable) and sex (malel&@ma

Model 2 includes:. sex (male/female); age, Geriatric Depression e&s¢as continuous variables); Body Mass Index (<@32%-29.9/>30); Mini-
Mental State Examination (> vs <24), educationatld€educatior>5 vs <5 years); monthly income (>500 €500 euro); living alone, diabetes,
orthostatic hypotension, cardiovascular diseasesorv deficit, chronic obstructive pulmonary disea$racture, lower limb osteoarthritis (all
yes/no); Romberg test (positive vs negative), nundbedrugs taken per day (>3 vs <3). TModel 2 idelsl also: baseline total SPPB score (as

continuous variable).



Table 5. Comparison between age- and gender -adjusted with age-, gender - and impair ment-

adjusted modelsrelating SWME and falls at the baseline and follow-up evaluation

% OR changeattributableto
% OR changeattributableto
physical impairment at follow-
physical impairment at baseline

up*
Balance -3.0 -1.0
Gait -6.0 -37
Chair stand -4.5 -3.1
Total SPPB -53 -37

* mpai rment-adjustment includes: baseline impairment (as yes/not) and declinein the
correspondent item over the follow-up period (as a continuous variable).



Supplementary Table 1. Association between the baseline Semmes Weinstein Monofilament Examination and mortality at the multinomial

regression analyses considering as alternative outcomes physical performance decline and falls in the year preceding the follow-up

evaluation (n=1885) (weighted data).

Mortality
(SWME and main outcome)

SWME-

SWME+

Baseline SWME categories

SWME-

Unilateral SWME+

Bilateral SWME+

Mortality
( SWME and Balance decline)

Model 1

Model 2

[ref]
[ref]

1.57 (1.41-1.75)%**

1.44 (1.28-1.62)***

[ref]
[ref]

1.77 (1.52-2.05)**

1.57 (1.34-1.84)*+*

1.42 (1.23-1.64)%+

1.34 (1.15-1.56)***

Mortality
(SWME and Gait decline)

Model 1

M odel 2

[ref]
[ref]

1.57 (1.41-1.75)**

1.45 (1.30-1.63)***

[ref]
[ref]

1.73 (1.50-2.01)***

1.57 (1.35-1.84)***

1.44 (1.24-1.66)**

1.36 (1.17-1.58)***

Mortality
(SWME and Chair stand decline)

Model 1

M odel 2

[ref]
[ref]

1.40 (1.25-1.56)***

1.27 (1.13-1.43)%**

[ref]
[ref]

1.56 (1.34-1.81)**

1.38 (1.18-1.62)***

1.27 (1.09-1.47)*

1.19 (1.02-1.39)*

Mortality
(SWME and Total SPPB decline)

Model 1

M odel 2

[ref]
[ref]

1.55 (1.37-1.75)**

1.42 (1.25-1.61)%**

[ref]
[ref]

1.64 (1.39-1.93)**

1.44 (1.22-1.71)**

1.49 (1.27-1.76)**

1.41 (1.19-1.67)**

Mortality
(SWME and Falls)

Model 1

Model 2t

[ref]
[ref]

1.70 (1.52-1.89)***

1.41 (1.26-1.59)***

[ref]
[ref]

1.72 (1.49-1.99)**

1.50 (1.28-1.75)**

1.70 (1.47-1.96)***

1.35 (1.16-1.58)**

Unless otherwise specified, data are presenteddds mtios and 95% confidence intervals with cqoesling p-values: *p<0.05; **p<0.01;

***p<0.001



Notes: SWME-, negative Semmes Weinstein Monofilament Bration; SWME+, positive Semmes Weinstein MonofilarhExamination.

Model 1 includes: age (as a continuous variable) and sex (malel&@ma

Model 2 includes:. sex (male/female); age, Geriatric Depression e&s¢as continuous variables); Body Mass Index (<@32%-29.9/>30); Mini-
Mental State Examination (> vs <24), educationatld€educatior>5 vs <5 years); monthly income (>500 €500 euro); living alone, diabetes,
orthostatic hypotension, cardiovascular diseasesorv deficit, chronic obstructive pulmonary disea$racture, lower limb osteoarthritis (all
yes/no); Romberg test (positive vs negative), nundbedrugs taken per day (>3 vs <3). TModel 2 idelsl also: baseline total SPPB score (as

continuous variable).



