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Abstract

We determined whether sensorimotor peripheral nerve (PN) function was associated with physical 

activity (PA) in older men. The Osteoporotic Fractures in Men Study Pittsburgh, PA, site (n=328, 

age 78.8±4.7 years), conducted PN testing, including: peroneal motor and sural sensory nerve 

conduction (latencies, amplitudes: CMAP and SNAP for motor and sensory amplitude, 

respectively), 1.4g/10g monofilament (dorsum of the great toe), and neuropathy symptoms. 

ANOVA and multivariate linear regression modeled PN associations with PA (Physical Activity 

Scale for the Elderly (PASE) and SenseWear Armband). After multivariable adjustment, better 

motor latency was associated with higher PASE scores (160.5±4.8 vs 135.6±6.7, p<0.01). Those 

without vs. with neuropathy symptoms had higher PASE scores (157.6±5.3 vs 132.9±7.1, p<0.01). 

Better vs. worse SNAP was associated with slightly more daily vigorous activity (9.5±0.8 vs. 

7.3±0.7, p=0.05). Other PN measures were not associated with PA. Certain PN measures were 

associated with lower PA, suggesting a potential pathway for disability.

INTRODUCTION

Sensorimotor peripheral nerve (PN) dysfunction negatively impacts mobility in older adults

—a cornerstone for maintaining independence. Worse sensorimotor PN function in older 
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adults is associated with poorer lower extremity function (Cimbiz & Cakir, 2005; 

McDermott et al., 2004; Resnick et al., 2002; Strotmeyer et al., 2008), strength (Strotmeyer 

et al., 2009; Ward et al., 2015), and power (Ward et al., 2014a), as well as higher risk of falls 

(Ferrucci et al., 2004; Lalli et al., 2013; Richardson, Ching, & Hurvitz, 1992; Schwartz et 

al., 2008) and mobility disability (Ward et al., 2014b). Deficits in sensorimotor nerve 

function may result in pain or loss of sensation in the extremities, which could greatly 

influence the ability to be physically active. A major gap in the literature exists regarding the 

relationship between PN function and PA in older adults. Whether worse PN function is 

related to lower levels of PA is unclear. PA could potentially be in the pathway from PN 

impairments to mobility disability.

Few studies have examined the association between clinical peripheral neuropathy and 

physical activity (PA). Existing work has focused on adults with diabetes (Loprinzi, Hager, 

& Ramulu, 2013; van Sloten et al., 2011) rather than more general populations of 

community-dwelling older adults. Diabetes is a common contributor, PN impairments are 

common in older adults in the absence of diabetes, and this prevalence increases with age 

(Baldereschi et al., 2007; Gregg et al., 2004). Moreover, worse peripheral nerve function is 

associated with poor lower extremity outcomes in non-diabetic older adults even without 

diagnosed clinical peripheral neuropathy (Strotmeyer et al., 2008), highlighting the 

importance of examining a full range of peripheral nerve function in older adults. The 

purpose of this study was to determine whether PN function is associated PA in older men. 

We hypothesized that better PN function will be associated with higher levels of self-

reported and objectively measured PA.

METHODS

Participants

Participants at the Monongahela Valley, PA (rural area near Pittsburgh, PA), site of the 

Osteoporotic Fractures in Men Study (MrOS) underwent peripheral nerve function 

assessments at the 2007–09 clinic visit. MrOS is a multicenter longitudinal cohort study of 

healthy aging focusing on the risk factors for fractures in older men (n=5,994; mean age 

73.7 ± 5.9 years at baseline) (Orwoll et al., 2005). Ambulatory men age 65 and older were 

recruited and completed the baseline visit between March 2000 and April 2002 from six 

U.S. clinical sites (n=1,005 in Pittsburgh at the baseline visit) (Blank et al., 2005). Eligibility 

criteria for the main study at the baseline visit included the ability to walk without assistance 

from another person or walking aid, ability to provide self-reported data, capacity to 

understand and provide informed consent, absence of bilateral hip replacement, absence of 

any severe disease or condition that would results in imminent death, and anticipated 

residence near a clinical site for the duration of the study period. In total, 425 men from this 

clinical site had data from the 2007–09 clinic visit PN function ancillary (≥1 measure of PN 

function), and objective physical activity data was available for 328 participants. Reasons for 

not having objective physical activity data included: n=11 refused armband, n=44 did not 

receive armband due to armband exclusion, n=26 with <90% wear time, n=14 had wear time 

issues, and n=3 were missing for unknown reasons. The study protocol was approved by the 
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University of Pittsburgh Institutional Review Board, and all participants provided written 

informed consent before testing.

Peripheral Nerve Function Examination

Nerve conduction testing was performed bilaterally on the deep peroneal motor nerve and 

the sural sensory nerve using the NC-stat System (NeuroMetrix, Inc.), an automated, non-

invasive nerve conduction study device)—a valid and reliable method for assessing nerve 

function in older adults (Fisher, 2005). Before testing, participants’ feet were warmed using 

a heating pad to 30°C if they were <30°C (measured using an infra-red thermometer). 

Peroneal motor nerve parameters included: amplitude of the compound muscle action 

potential (CMAP, millivolts); distal motor latency (milliseconds); and mean F-wave latency 

(milliseconds). Sural sensory nerve measures included amplitude of the sural nerve action 

potential (SNAP, microvolts) and distal sensory latency (milliseconds). These measures of 

nerve function were split into poor function (lowest tertile) and higher function (middle and 

highest tertiles) to approximate cut-points indicating poor nerve function. Sensory PN 

function was also assessed through monofilament testing using light (1.4-g) and standard 

(10-g) monofilament touches at the dorsum of the left great toe, with detection defined as 

feeling at least 3 out of 4 touches. The standard monofilament was only used if the 

participant had light monofilament insensitivity. These two measures were combined in a 

single insensitivity variable as follows: 1.4g detection, 1.4g insensitivity, and 10g 

insensitivity. Sensory testing was performed on the non-dominant side while motor testing 

was performed on both sides except in the case of testing difficulty (including participant 

issues of flaky skin, swelling in the legs, metal objects in the legs, or technical difficulty due 

to sensor positioning issues). Only the non-dominant side was used for analysis.

Symptoms of peripheral neuropathy within the past 12 months were assessed via self-report 

from a modified Michigan Neuropathic Screening Instrument (Feldman et al., 1994) and 

included: numbness or tingling; sudden stabbing, burning, or aches; an open persistent sore 

or gangrene on either foot or leg in the past 12 months. Symptoms were analyzed using a 

composite variable (any symptoms vs. none) and individually.

Physical Activity Assessment

Self-report physical activity was assessed using the Physical Activity Scale for the Elderly 

(PASE) at the same clinic visit (Washburn, Smith, Jette, & Janney, 1993). Briefly, the PASE 

includes questions about the intensity, frequency, and duration of various physical activities 

over the past seven days. Activities include walking, strenuous (e.g. jogging, swimming, 

singles tennis), moderate (e.g. golf without a cart, doubles tennis) and light activities (e.g. 

golf with a cart, shuffleboard), muscle strengthening exercises, lawn work and gardening, 

occupational activities that include walking or standing, caring for another person, home 

repairs, and housework. The frequency and duration of participation in the various categories 

are multiplied by activity weights based on intensity and summed in order to give a total 

PASE score. The PASE score is a unitless, relative measure, with higher scores indicating 

higher levels of physical activity. The PASE has been previously validated against energy 

expenditure measured via doubly labeled water (Bonnefoy et al., 2001; Schuit, Schouten, 

Westerterp, & Saris, 1997) and objectively measured PA (Harada, V, King, & Stewart, 2001; 
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Washburn & Ficker, 1999), and it is correlated with physiologic and performance 

characteristics in older adults (Washburn, McAuley, Katula, Mihalko, & Boileau, 1999). The 

PASE has high test-retest reliability (Dinger, Oman, Taylor, Vesely, & Able, 2004; Washburn 

et al., 1993).

Objective physical activity was measured using the SenseWear Armband (SWA; Body 

Media, Inc., Pittsburgh, PA), which was worn for 7 days after the clinic visit. Participants 

were instructed to wear the monitor at all times, removing the monitor only for brief periods 

for bathing or water activities. The SWA includes heat flux, galvanic skin response, skin 

temperature, and near body temperature sensors, as well as a two-axis accelerometer. Data 

were sampled in 1-minute epochs and used to estimate energy expenditure in kilocalories 

per day (Jakicic et al., 2004). Data collected by the sensors along with age, height, weight, 

handedness, and smoking status were used in propriety algorithms (Innerview Professional 

5.1 software) to estimate energy expenditure, metabolic equivalents (METS), and sleep time. 

Energy expenditure measured by SWA has been validated using doubly labeled water in 

older adults (Mackey et al., 2011). Average minutes per day spent in each level of PA were 

calculated using MET cut-points, with categories being defined as follows: light/lifestyle 

activity = 1.6 to <3.0 METS, moderate activity 3.0–<6.0 METS, vigorous activity 6.0+ 

METS, and sedentary time <1.6 METS (excluding sleep time). Total time spent in each of 

these categories during the wearing period was averaged over all days in order to limit 

variability and reflect usual activity patterns. As described previously by Cawthon and 

colleagues (Cawthon et al., 2013), if a participant wore the monitor < 90% of the time 

during any 24-hour period, that period was not used in calculating energy expenditure. Only 

participants with at least five 24-hour periods were included in analyses.

Covariates

We considered several factors potentially related to PA or PN function as covariates. Height 

and weight were measured using a stadiometer and calibrated balance beam scale, 

respectively, and were used to calculate body mass index (BMI). Diabetes was defined by 

self-reported physician diagnosis, hypoglycemic medication use, or fasting glucose of 

≥126mg/dL (American Diabetes Association, 2013). Peripheral arterial disease was defined 

as ankle-brachial index (ABI) <0.9 and arterial stiffening as an ABI>1.3 (Aboyans et al., 

2012). The Teng Modified Mini-Mental State Exam (3MSE) was used to assess cognition 

(Teng & Chui, 1987) and the Geriatric Depression Scale (GDS) measured depressive 

symptoms (Yesavage et al., 1982). History of cigarette smoking (never, current, former), 

current alcohol consumption (drinks/week), and health status (excellent, good, fair, poor, 

very poor) were assessed through self-report. Chronic health conditions included self-report 

physician diagnosis of hypertension and prior heart attack.

Statistical Analyses

Descriptive statistics were expressed using mean ± standard deviation or median and 

interquartile range where appropriate for continuous variables and frequencies for 

categorical variables. Participants were grouped based upon tertile of mean daily minutes 

spent in moderate and vigorous physical activity (3+ METS) from the SenseWear Armband. 

Tests of trend were used to assess differences in participant characteristics between the three 
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ordered groups. PN measures and minutes spent in the four levels of activity were also 

compared between groups. ANOVA models compared the adjusted mean PASE score 

between PA groups.

Certain measures of PN measures were correlated (correlation coefficients ranging from 

0.17 for sensory amplitude and latency and 0.34 between motor and sensory amplitude, 

p<0.05 each), each measure of PN was modeled separately. Multivariate linear regression 

was used to model the association between PN and outcome of objectively measured PA as 

categorized as four levels, which allowed a simultaneous examination of the effect at each 

level of activity (sedentary, light, moderate, and vigorous) in one model. This method used 

the correlations between the components of the multi-dimensional outcome to identify 

differences between the groups. Minutes spent in each level of activity were right skewed, 

thus natural logged versions of these variables were used for analysis. Least squared means 

were calculated, and results were back transformed in order to report minutes spent in each 

level of activity.

All models (ANOVA models for PASE; multivariate regression models for SWA outcomes) 

were built stepwise, with covariates with p<0.10 being considered for a multivariable model. 

Diabetes was forced into the final model regardless of significance due to its association 

with PN. Factors that could influence PA or PN function were considered as covariates until 

a final, parsimonious model with only factors reaching p<0.05 was determined for each PN 

predictor and PA outcome. Models excluding diabetic participants were considered in 

sensitivity analyses. LS Means and standard errors were reported from these models. All 

data analyses were performed using STATA version 12.1 (StataCorp, College Station, TX) 

and SAS 9.4. (SAS Institute, Inc., Cary, NC).

RESULTS

This cohort of older men (n=328, age 78.8±4.7 years, BMI 28.2±3.9 kg/m2) had a mean 

PASE score of 148.1 ± 68.5 and spent a median (interquartile range) number of 832.0 

(762.1–906.3), 63.7 (43.8–85.0), 69.7 (41.5–78.80), and 9.0 (4.8–17.0) minutes per day in 

sedentary, light, moderate, and vigorous activities, respectively. Those with fewer mean 

daily minutes of moderate and vigorous activity tended to be older, have a higher BMI, were 

more likely to have fair/poor health, and reported more depressive symptoms (Table 1; 

p≤0.001 for all). Men with lower levels of PA were also less likely to consume three or more 

alcoholic drinks per week (p=0.02). Differences across other chronic conditions and diseases 

were not significant, though these conditions were generally less prevalent in the higher 

tertile of activity. As expected, those in the lower tertile of daily minutes of moderate and 

vigorous activity had lower scores on the PASE, spent fewer minutes per day in light 

activities, and they spent more minutes per day in sedentary behaviors compared to those in 

the higher tertiles of daily minutes in moderate and vigorous activates (Table 1; p≤0.001 for 

all). Participants in the lower tertile of daily minutes of moderate and vigorous activity had 

lower motor amplitude, lower sensory amplitude, were more likely to have an undetectable 

sensory amplitude, were more likely to have 1.4 or 10-g monofilament insensitivity, and 

were more likely to self-report numbness (Table 2).
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Unadjusted PASE scores differed by better and worse CMAP (155.7±4.6 vs. 134.8±6.6, 

p≤0.01), distal motor latency (158.5±4.7 vs. 134.3±6.6, p≤0.01), SNAP (156.1±5.1 vs. 

137.9±6.9, p<0.05) and presence of symptoms (156.7±5.2 vs. 128.8±6.9 for no vs. any 

symptoms, p≤0.01) (data not shown). Figure 1 displays the differences in adjusted mean 

PASE score (adjusting for age, BMI, self-reported health, diabetes, peripheral arterial 

disease, and arterial stiffening) by PN function. Those with better distal motor latency had 

significantly higher total PASE scores compared to those with worse (160.5±4.8 vs 

135.6±6.7, p≤0.01. Those without symptoms of peripheral neuropathy had higher PASE 

scores compared to those reporting any symptoms (157.6±5.3 vs 132.9±7.1, p≤0.01). 

Specifically, those without numbness had higher PASE scores compared to those with 

numbness (153.2±65.2 vs 132.7±67.0, p<0.05). While trends remained that those with better 

PN function had better PASE scores, relationships between CMAP and SNAP with PASE 

score were attenuated when adjusting by the above covariates. Neither f-wave latency, distal 

sensory latency, monofilament detection, symptoms of stabbing pain nor open sores were 

associated with PASE score.

In unadjusted regression models examining minutes spent in objectively measured activity, 

men with better CMAP participated in more mean daily minutes of light (63.8±2.2 vs 

52.5±2.6, p≤0.01), moderate (68.3±3.5 vs. 55.6±4.1, p<0.05), and vigorous physical activity 

(9.9±0.7 vs. 6.4±0.7, p<0.001) and fewer minutes of sedentary behaviors (816.0±7.4 vs 

844.8±10.9, p<0.05). Likewise, better SNAP was associated with more daily average 

minutes of participation in light (62.9±2.3 vs. 52.6±2.7, p≤0.01), moderate (69.3±3.9 vs. 

53.9±4.2, p≤0.001), and vigorous activities (9.7±0.7 vs. 6.0±0.7, p≤0.001), though sedentary 

time did not differ significantly (821.0±7.8 vs 837.3±11.0, p=0.22). Adjusting for age, BMI, 

self-reported health, diabetes, peripheral arterial disease, and arterial stiffening attenuated 

the relationships between CMAP and SNAP with light, moderate, and sedentary time to 

non-significance. The majority of attenuation was due to differences in age and BMI. In final 

adjusted models, those with better SNAP participated in slightly more minutes of vigorous 

activity (9.5±0.8 vs. 7.3±0.7; Table 3) though this reached borderline statistical significance, 

p=0.05. Distal motor latency, f-wave latency, distal sensory latency, monofilament detection, 

and symptoms of peripheral neuropathy were not associated with objectively assessed 

physical activity, though generally trended in a consistent direction (results not shown). In 

sensitivity analyses, results remained consistent when excluding participants with diabetes.

DISCUSSION

In this cohort of community dwelling older men, certain, measures of better PN were 

associated with higher levels of self-reported PA and more daily minutes of objectively 

measured vigorous activity. Only sensory amplitude (SNAP) was associated with objective 

vigorous PA, while only distal motor latency and presence of neuropathy symptoms were 

associated with self-report PA. We are uncertain as to why these relationships varied,; still, 

they were consistent in indicating modest relationships between better motor nerve function 

and higher levels of PA. Importantly, PN function – particularly motor function - is rarely 

measured in studies of PA in older adults, and future work should aim to understand the 

mechanisms of how PN influences PA.
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Very little work has been done in investigating the relationship between PN function and PA, 

and existing work has focused on diabetic populations rather than older adults in general. In 

diabetic participants in the in 2003–2004 cycle of the National Health and Nutrition 

Examination Survey (NHANES), no direct association was found between minutes per day 

of moderate to vigorous PA and peripheral neuropathy (Loprinzi et al., 2013). However, 

those with better diabetic control and more daily PA were less likely to have peripheral 

neuropathy compared to what would be expected from the individual effects of PA and 

diabetes control. On average, the NHANES population participated in very few minutes of 

objectively measured PA per day (measured using hip-worn accelerometers; mean = 11.7 

minutes of moderate to vigorous PA per day, 95% CI = 9.1–14.4 minutes), potentially 

limiting the ability to examine the relationship between PA and peripheral neuropathy in this 

population of diabetic adults. Additionally, differences in cut-points used to define levels of 

activity may have contributed to the varying results.

In diabetic populations, peripheral neuropathy—particularly symptoms of peripheral 

neuropathy—have been acknowledged to potentially limit PA (Colberg et al., 2010). In a 

joint position statement, the American College of Sports Medicine and American Diabetes 

Association recommended that those with peripheral neuropathy can safely participate in 

weight-bearing exercises as long as they do not have any open sores (Colberg et al., 2010). 

Because of the relationship between poor sensory PN and worse lower extremity outcomes 

in general populations of older adults, (Resnick et al., 2000; Strotmeyer et al., 2008; 

Strotmeyer et al., 2009; Ward et al., 2014a; Ward et al., 2015; Ward et al., 2014b) the 

consideration of the effects of PN impairments on PA may be relevant for non-diabetic older 

adults as well. However, PA recommendations have not been well-evaluated for older adults 

with PN impairments, and clearly more work is needed in this area.

Prior work in the InCHIANTI study—a population based cohort study of older adults in 

Italy—showed that higher CMAP measured at the peroneal motor nerve was associated with 

higher calf-muscle density in older adults (Lauretani et al., 2006). Worse muscle quality and 

function could make activity more difficult, and PA is also known to influence body 

composition and muscle function. Determining the timing of these neuromuscular changes 

and whether they are modifiable by PA is important in order to understand the pathway 

between PN impairments mobility limitations, and ultimately develop interventions to 

reduce the burden of lower extremity outcomes.

In our study, amplitude but not latency was associated with objective PA, though these 

relationships were largely attenuated to non-significance in adjusted models. Ultimately, 

only relationships between amplitude and vigorous activity remained borderline significant. 

However, motor latency and the presence of symptoms of neuropathy were associated with 

self-reported PA, with these relationships remaining statistically significant in final adjusted 

models. Amplitude and latency are indicators of different types of PN damage, with worse 

amplitude indicative of axonal degeneration, while latency, a component of conduction 

velocity, is a sign of demyelination (Mallik & Weir, 2005). The PASE and objective measure 

may have picked up different types of activity, potentially explaining why the associations 

were different across PA measurement types, and indicating that both may be useful in older 

or impaired populations. Using both methods allows for the detection of activities not 
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assessed by monitors (i.e. swimming), and was also particularly helpful for assessing light 

intensity activities and sedentary time, which are difficult to assess via self-report. The 

majority of energy expenditure for older adults comes from sedentary and light activities 

(Colbert, Matthews, Schoeller, Havinghurst, & Kim, 2013; Copeland & Esliger, 2009), 

which makes it especially important to measure the lower end of intensity in order to capture 

the full extent of activity in this population.

We considered the cross-sectional relationship between PN function and PA; still, a 

bidirectional relationship between PN function and PA is possible. PN impairments—

particularly sensory impairments—may make activity more difficult, while PA may be 

beneficial for improving PN function, though it is not clear which types of activities may be 

best. Small studies of participants with diabetes have indicated that exercise training may 

help reduce symptoms in those with peripheral neuropathy (Kluding et al., 2012). A long-

term exercise intervention (4 years) reduced the incidence of peripheral neuropathy 

(Balducci et al., 2006), and short-term interventions may produce beneficial changes in gait 

performance in those with diabetic peripheral neuropathy (Mueller et al., 2013). Improving 

functional outcomes via PA is important for helping those with PN impairments to maintain 

independence.

Strengths and Limitations

A major strength of this study is the inclusion of comprehensive PN function measures, 

which allowed us to examine a range of PN function and also examine potential specific 

pathways of PN function. Limitations to this work should be considered. The use of an 

automated neurodiagnostic instrument allowed nerve conduction testing to be done in a non-

invasive, efficient manner, but clinical cut-points established using traditional methods 

cannot be applied. Instead, we approximated clinical thresholds by comparing those in the 

worst tertile to those in the middle and best tertiles. Although nerve conduction testing is 

considered a gold standard assessment, many older adults—including our population—have 

very low amplitudes at an undetectable level. Future work is also needed in order to 

determine whether these results are applicable to other populations, including those with 

disabilities, women and non-white older adults.

In our analyses examining objective activity, we used MET cut-points to define intensity 

levels of physical activity. These categories allowed us to examine a range of activity 

intensities, however, cut-points can have limitations when applied to populations of older 

adults. Physical activity guidelines include recommendations for specific intensity levels, but 

relative intensity is important for prescribing physical activity for older adults (Nelson et al., 

2007). Because many studies originally validating cut-points from accelerometer output 

were conducted in younger, healthy populations, alternate activity count cut-points and novel 

analysis methods have been suggested for assessing physical activity for older adults using 

accelerometers (Evenson, Buchner, & Morland, 2012; Gorman et al., 2014; Pruitt et al., 

2008; Schrack et al., 2014). Many of these suggestions were made for traditional 

accelerometers, not necessarily for multi-sensor devices which process data using 

proprietary algorithms as we have used. Additionally, specific activity types could not be 
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evaluated using these algorithms, but advances in data processing and analysis may allow for 

this in the future.

Conclusions

In conclusion, certain measures of better PN function were modestly associated with more 

daily minutes of vigorous PA per day and self-reported activity in older men. Lower levels 

of physical activity may be in the pathway between worse PN function and lower extremity 

disability, though future work is needed in order to fully understand the causal direction of 

this relationship. This potential pathway warrants further investigation in diverse populations 

of older men and women, and also in longitudinal work to elicit temporal relationships.
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Figure 1. Adjusted Means of Total Physical Activity Scale for the Elderly (PASE) Score by 
Peripheral Nerve Function
Means adjusted for age, BMI, self-reported health, diabetes, peripheral arterial disease, 

arterial and stiffening. Continuous measures of nerve function were split into tertiles and 

those with worse function (lowest tertile of amplitude, highest tertile of latency) were 

compared to those with better function (combined highest and middle tertile of amplitude, 

combined lowest and middle tertile of latency). Error bars indicate 95% confidence intervals.

*P<0.05 and **P<0.001 for difference between groups, ^statically significant after 

correcting for 9 comparisons.
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Table 2

Peripheral Nerve Function by Tertile of Average Daily Minutes of Moderate and Vigorous Activity

Tertile 1
N=108

Tertile 2
N=110

Tertile 3
N=110

P for Trend

Mean Minutes of Combined Moderate and Vigorous Activity 32.3 ± 14.1 74.5 ± 14.2 155.1 ± 50.0

Motor Nerve Function

Motor Amplitude (CMAP), mV 2.0 ±1.4 2.6 ± 1.5 2.4 1.4 0.03

CMAP = 0, N (%) 7 (6.7) 7 (6.5) 2 (1.9) 0.11

Distal Motor Latency*, ms 4.7 ± 0.9 4.5 ± 0.7 4.5 ± 0.8 0.30

Mean F-Wave Latency, ms 62.3 ± 6.4 60.4 ±5.4 61.2 ± 5.4 0.28

Sensory Nerve Function

Sensory Amplitude (SNAP), uV 4.1 ± 1.7 4.8 ± 2.3 5.4 ± 2.4 <0.01

SNAP = 0, N (%) 44 (46.3) 29 (29.3) 26 (26.8) <0.01

Distal Sensory Latency*, ms 3.1 ± 0.2 3.2 ± 0.3 3.2 ± 0.3 0.53

1.4-g Monofilament Insensitivity 24 (27.4) 26 (30.6) 21 (22.1)
0.14

10-g Monofilament Insensitivity 15 (17.9) 9 (10.6) 12 (12.6)

Neuropathic Symptoms

Numbness 30 (36.1) 28 (32.9) 20 (21.1) 0.03

Stabbing Pain 10 (11.9) 14 (16.5) 11 (11.7) 0.91

Open Sore 1 (1.2) 1 (1.2) 0 (0.0) 0.35

Any symptoms 34 (40.5) 36 (42.4) 25 (26.6) 0.06

*
Motor and sensory latencies could only be determined for participants with detectable amplitude values (>0 mV).

Note: Percentages were calculated using the number of participants who completed the test rather than the entire sample. (N=309 completed motor 
amplitude testing; N=282 F-Wave latency testing; N=289 sensory nerve testing, N=263 monofilament testing.)
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