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Abstract

Introduction: The prevalence of cardiometabolic disease following spinal cord injury is known 

to be high. However, it is unknown whether engaging in high-intensity exercise, which is 

advocated by recent guidelines, is beneficial or feasible for these individuals.

Design: Combination of a randomized controlled trial and an open label intervention study of 

functional electrical stimulation legs plus arms rowing.

Setting: Outpatient academic rehabilitation hospital.

Participants: Forty individuals with spinal cord injury, with ASIA impairments scales A-D and 

neurological levels of injury C1-T12.

Intervention: Six months of high-intensity, hybrid functional electrical stimulation rowing.

Main Outcome Measures: Change in VO2max, prevalence of cardiometabolic disease, serum 

lipids, and insulin resistance.

Results: Individuals averaged 42.1 ± 22.0 minutes of hybrid-functional electrical stimulation 

rowing a week over an average of 1.69 sessions per week over the 6 months of intervention. 

This amounted to an average of 170.9 ± 100 km rowed, at a mean heart rate of 82.7% of 

individualized maximum. Only one of 40 individuals met current exercise guidelines for the full 6 

months. VO2max increased significantly (p<0.001), yet prevalence of cardiometabolic disease did 

not significantly change (decrease from 22.5% to 20%, p=0.70). A1C did significantly decrease 

over this time (p=0.01), though serum lipids and fasting glucose/insulin levels were unchanged. In 

exploratory subanalyses assessing individuals injured less than or greater than 12 months, those 

with more chronic injuries decreased their triglyceride:HDL ratio (p=0.04), a marker of cardiac 

mortality. Stratifying by neurological level of injury, individuals with paraplegia had worsened 

LDL (p=0.02) and total cholesterol:HDL ratio (p=0.04) over the six-month intervention.
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Conclusions: Sustained high-intensity, exercise with hybrid functional electrical stimulation 

rowing does not decrease prevalence of cardiometabolic disease after spinal cord injury.
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Introduction:

Following chronic spinal cord injury (SCI), cardiovascular disease is the leading source 

of mortality.1,2 Metabolic disease further has been postulated to occur nearly three times 

more often in this population.3 Together, cardiovascular and metabolic disease, termed 

cardiometabolic disease, has been estimated to effect over 60% of individuals with chronic 

SCI.4 This disease state has significant health consequences and has been linked to 

increased rates of myocardial infarction, stroke, sexual dysfunction, and mortality.5 While 

cardiometabolic disease has classically been perceived as a problem associated with chronic 

SCI, new research has demonstrated high rates of cardiometabolic disease in individuals 

with subacute SCI at discharge from acute inpatient rehabilitation,6 driven by increased rates 

of obesity and depressed levels of high density lipoprotein (HDL) cholesterol.

In individuals without SCI, participation in an exercise program is one of the primary 

interventions to address cardiometabolic disease. Exercise results in progressive weight 

loss,7 improved lipid metabolism,8,9 greater insulin sensitivity,10 and augmented blood 

pressure control.11 However, paralysis due to SCI often limits the amount of available 

muscle that can be actively recruited to elicit these known exercise benefits. To overcome 

this, functional electrical stimulation (FES) of paralyzed muscles has been employed 

to recruit additional muscle mass when volitional control is lacking. When this direct 

stimulation is performed time-synced with voluntary upper body exercise, high-intensity 

aerobic exercise is possible with accompanying improved gains in aerobic capacity and lean 

muscle mass after SCI.12

Specific exercise guidelines have been created for individuals with SCI aimed at decreasing 

cardiometabolic disease.13 Under these guidelines, 30 minutes of moderate to vigorous 

exercise three times per week is recommended to decrease risk of cardiometabolic disease 

for those with chronic SCI. Compiled from expert consensus and extrapolations from large 

populations of uninjured individuals, these guidelines have not been assessed as to their 

actual benefit. The primary objective of this study was to assess the effects of high-intensity, 

whole-body, exercise on the prevalence of cardiometabolic disease in a cohort of individuals 

with SCI. Clinically, now knowing that cardiometabolic disease gains a strong foothold 

at time of discharge from acute inpatient rehabilitation,6 this study looks to address the 

question of how to mitigate this risk.

Methods:

This study included individuals with SCI who trained for six months with hybrid FES 

rowing. Individuals were included who participated in the active treatment group of a 

prospective randomized controlled trial of this exercise intervention (NCT02139436) or 
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were part of an open label exercise intervention using the same modality for older 

individuals with chronic SCI. This combined method was chosen to maximize clinical 

applicability of study findings. Applicable IRB approval was attained.

Individuals were older than 18 years of age, had SCI (American Spinal Injury Association 

Impairment Scale (AIS) A-D),14 and had neurological levels of injury at or above T12 

(Table 1). All individuals had ≥ 4/5 strength in at least one group of elbow flexors to 

allow them to volitionally pull within the exercise equipment and were screened to ensure 

they were free from medical conditions that might preclude safe exercise.15 Each individual 

completed acute inpatient rehabilitation and was at least three months post injury prior to 

enrollment. None of the individuals participated in regular exercise training of any intensity 

(defined as at least 30 min, three times a week) following their SCI.

To maximize the amount of exercise individuals were able to engage in, a hybrid FES 

rowing program was implemented. This has been previously described,12 but briefly 

enrolled individuals underwent 6 months of training with volitional arm pull and FES 

to their quadriceps and hamstrings to assist in drive/finish and return phases respectively 

(Figure 1).

Training occurred with a goal of 2–3 sessions per week at a goal heart rate of over 75% of 

maximum, quantified during baseline VO2max testing using the hybrid-FES rowing. Exercise 

and amount of aerobic benefit were quantified through total number of kilometers rowed, 

minutes spent rowing, average heart rate (expressed as percentage of maximum), and the 

change in VO2max from baseline to 6-month time points.

To quantify cardiometabolic disease, body weight (kg), height (m), and laboratory tests 

(A1C, free insulin, fasting glucose, LDL, HDL, total cholesterol, triglycerides) were 

recorded at both baseline and following the exercise intervention at 6 months. Resting, 

supine blood pressure was recorded at each time point and averaged over 5 minutes of 

continuous recording for all of those who participated in the formal randomized controlled 

trial (Finapres, Ohmeda Medical, calibrated for accuracy compared to Dinamap Dash 2000, 

GE). For those who were part of the open label exercise trial, resting blood pressures 

were attained with a manual cuff at baseline and 6 months. From fasting laboratory values, 

insulin resistance was defined as either a free glucose of > 100 mg/dL or a HOMA-2 score 

indicating age/sex specific insulin resistance.16 Per convention,17 cardiometabolic disease 

was defined as having ≥ 3 of the following risk factors

1. Obesity as defined as SCI-specific BMI > 22 kg/m2,18

2. Insulin resistance,

3. Triglycerides > 150mg/dL,

4. HDL < 40 mg/dL (males) or < 50 mg/dL (females),

5. Systolic blood pressure > 130 mmHg or diastolic blood pressure > 85 mmHg.

Total cholesterol:HDL and Triglycerides:HDL ratios were further calculated as these have 

both been linked to increased mortality (ratios greater than 4.5 and 3.0 respectively)19,20 and 

have been demonstrated to be elevated following SCI.6
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Statistical analysis

Descriptive statistics were calculated for demographics and mean baseline values. Paired 

t-tests analyzed baseline to 6-month changes for all individuals with regard to A1C 

(%), fasting glucose, HOMA-2, LDL, HDL, total cholesterol, triglycerides, supine blood 

pressure, total cholesterol:HDL, triglycerides:HDL, and the number of cardiometabolic risk 

factors. As exact time points for metrics varied slightly among individuals, all recorded 

metrics were plotted and fit with a polynomial equation. Normalized endpoints at 180 days 

were used for data visualization only to account for this variance. Values are presented as 

means +/− standard deviation. Given the multiple comparisons, a Bonferroni correction was 

applied with a p-value of less than 0.005 treated as statistically significant. Exploratory 

sub-analyses were performed to assess the effects of hybrid-FES rowing on individuals 

based upon neurological level of injury (paraplegia vs tetraplegia) and time since injury 

(dichotomized as less than or greater than 12 months).

Results:

Forty individuals participated in 6 months of Hybrid-FES rowing as part of this study (Table 

1). This included 30 who were part of the randomized controlled trial (age less than 40, less 

than 24 months since injury) and 10 older individuals or with more chronic SCI in the open 

label intervention.

At baseline, cardiometabolic disease was present in 22.5% of all enrolled individuals. 

Obesity (BMI >22 kg/m2 per SCI-specific guidelines)17,21 was present in 70% 

of individuals, while insulin resistance was noted in only 12.5% of individuals. 

Hypertriglyceridemia was present in 25% of individuals at baseline, while low HDL was 

seen in 47.5% (Table 2). Pre-hypertension was found in 12.5% of individuals.

At baseline, mean VO2max was 18.1 ± 6.1 ml/kg. Over the 6 months of intervention, 

individuals with SCI, utilizing hybrid-FES, rowed an average of 50.1 ± 16.1 times for a 

total of 42.1 ± 22.0 minutes per week (average 1.69 sessions per week). On average, these 

individuals rowed 170.9 ± 100 kilometers over the course of the 6 months, averaging 82.7% 

of their individual maximum heart rates. Only one of the forty individuals (2.5%) averaged 

the prescribed 30 minutes of aerobic exercise three times a week for the full duration of the 

study.

Following 6 months of hybrid-FES rowing, VO2max improved a mean of 2.2 ± 2.7 ml/kg 

(p<0.001). Prevalence of cardiometabolic disease decreased from 22.5% to 20% (p=0.70 

compared to baseline), with two individuals who initially met criteria for CMD no longer 

meeting criteria and one individual initially without CMD, meeting criteria at 6 months. 

BMI increased slightly from a mean of 25.1 ± 4.6 kg/m2 to 25.4 ± 4.7 kg/m2 (p=0.27 

compared to baseline), with prevalence of obesity increasing from 70% to 77.5%. Prevalence 

of insulin resistance decreased from 12.5% to 10.3% following the 6 months of exercise, 

with hypertriglyceridemia decreasing from 25% to 20% and low HDL decreasing from 

47.5% to 40%. Pre-hypertension decreased in prevalence from 12.5% to 5%. Overall, the 6-

month intervention led to decreases in the absolute number of risk factors in 10 individuals, 

with 25 individuals experiencing no change, and 5 individuals gaining additional risk 
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factors. There were no statistically significant baseline contributors to who would decrease, 

increase, or remain constant in their number of CMD risk factors (considering age, sex, 

time since injury, baseline BMI, baseline blood pressures, baseline lab values, number of 

rowing sessions per week, kilometers rowed, percentage of maximum heart rate averaged, or 

changes in VO2max).

Triglycerides generally decreased after the exercise intervention (Figure 2), though not to 

a statistically significant level (p=0.12). Changes in triglycerides were poorly correlated 

with number of rowing sessions per week, total kilometers rowed, or gains in VO2max (all 

R2<0.12). While some individuals experienced increases in HDL with exercise (range −15 to 

+17 mg/dL, Figure 2), increases were similarly poorly correlated with exercise training load 

such as number of rowing sessions per week, total kilometers rowed, or gains in VO2max (all 

R2<0.07, Figure 2). Mean LDL increased during the 6-month intervention, though increases 

were poorly correlated with all markers of exercise (all R2<0.05).

Total cholesterol to HDL ratio was suprathreshold (>4.5) in 35% of individuals at baseline, 

which increased in both the absolute value of the ratio and percentage of individuals 

surpassing threshold after the 6-months of exercise (Table 2). Triglyceride to HDL ratio 

decreased in both absolute value and prevalence with the 6-months of intervention. 

Analyzing this further, decreases is this ratio were poorly correlated with minutes rowed 

per week, sessions per week, kilometers rowed, or gains in VO2max over the 6 months (all 

R2<0.05).

Exploratory analysis comparing those with injuries prior to 12 months at time of enrollment 

(n=14) to those injured greater than 12 months (n=26) demonstrated similar neurological 

levels of injury, AIS, baseline BMI, age, systolic blood pressure, and diastolic blood 

pressure. Similar amounts of exercise were performed (sessions per week, meters rowed, 

minutes logger per week, and percentage of maximum HR achieved, p>0.14). Notably, 

VO2max increased to a smaller degree in the more chronically injured group (more acute 

injuries increasing from 18.56 ± 5.2 ml/kg to 22.61 ± 5.9 ml/kg compared to 17.81 ± 6.6 

ml/kg to 18.99 ± 7.3 ml/kg in the more chronically injured group). Prevalence of CMD in 

the acute group was 14% at baseline and was unchanged after the 6 months of exercise. 

The number of CMD risk factors (mean of 1.36) was similarly unchanged in this more 

acute group. In the subgroup injured greater than 12 months, CMD was present in 27% of 

individuals at baseline, which deceased to 23% after the 6 months of exercise (p=0.66). The 

number of CMD risk factors (mean 1.85) at baseline decreased to a mean of 1.62 at the end 

of the intervention. BMI increased a mean of 0.63 ± 1.2 kg/m2 in individuals injured less 

than 12 months and increased a mean of 0.13 ± 1.9 kg/m2 in individuals injured greater than 

12 months over the 6 months. Further changes in lab values are described in Table 3.

Dichotomizing individuals to those who had tetraplegia (n=21) vs paraplegia (n=18) 

demonstrated no significant baseline differences in time since injury, AIS, or BMI. Age 

tended to be slightly different between groups (tetraplegia group = 32.7 ± 2.7 years vs 

paraplegia = 34.2 ± 2.6). Resting systolic blood pressure was lower in individuals with 

tetraplegia (111.1 ± 13.8 vs 119.6 ± 11.5), though diastolic pressure was similar (69.8 ± 

11.3 vs 69.6 ± 10.6). Individuals with tetraplegia and paraplegia rowed a similar number of 
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sessions per week (1.64 ± 0.5 vs 1.70 ± 0.5), minutes per week (37.1 ± 18.8 vs 47.2 ± 25.1,), 

rowed similar total kilometers (145.6 ± 87.6 vs 192.3 ± 106.9), achieved similar percentage 

maximum heart rate averaged (82.0 ± 7.1% vs 83.3 ± 7.0%), and though individuals with 

tetraplegia tended to increase VO2max less (1.44 ± 2.6 ml/kg vs 3.06 ± 2.59 ml/kg).

Despite 6 months of high-intensity exercise, neither group decreased their prevalence of 

cardiometabolic disease to a significant degree (p>0.58 for both) and laboratory values 

were largely unchanged (Table 4). The exception to this were increases in both LDL and 

insulin resistance (via HOMA-2) in the sub-group with paraplegia. There was a tendency for 

decreases in the triglyceride to HDL ratio in individuals with tetraplegia.

The one individual who met SCI-specific recommendations for aerobic exercise13 had T4 

AIS A paraplegia, injured 28 months prior, logged an average of 110 minutes per week 

on the hybrid-FES rower for 28 weeks (442.3km) at an average of 86% of his maximum 

heart rate. He improved his VO2max from 23.4 ml/kg to 28.8 ml/kg. At baseline he had 

cardiometabolic disease with obesity, hypertriglyceridemia, and low HDL. After 28 weeks 

of the high-intensity hybrid-FES rowing, these risk factors all persisted, and he continued to 

meet criteria for cardiometabolic disease.

Discussion:

Cardiometabolic disease is a significant problem following SCI, with this population at 

high risk due to limited availability to engage in sustained whole-body exercise- the 

first line intervention many physicians would recommend.22 Here we demonstrate that 

even with increased amount of muscle mass able to be recruited using FES and despite 

significant aerobic gains in VO2max following an exercise-based intervention, prevalence of 

cardiometabolic disease remains largely unchanged. While the weekly duration of exercise 

did not meet current guidelines, aerobic gains on the order of 12%, as seen here with this 

intervention, are still commonly associated with improvements in serum lipids in individuals 

without SCI.23,24 This does not appear to be true for individuals with SCI. Previous 

studies in individuals with SCI have shown that CMD is driven largely by high BMI and 

depressed HDL. In uninjured populations, exercise can improve BMI7 and increase HDL9. 

Unfortunately, BMI increased and HDL did not significantly change in our study population 

over the 6 months of exercise. Further, in those who did experience improvements in their 

cardiometabolic health, this was not related to amount of exercise performed, suggesting 

some individuals may be primed to succeed with minimal interventions and others may put 

in enormous effort with minimal gain. A priori identification of those who will improve 

cardiometabolic health with exercise will be important moving forward.

Expert consensus guidelines for addressing CMD following SCI recommend moderate 

to vigorous exercise 3 time per week for 30 minutes.13 While all participants met the 

moderate to vigorous criteria (mean HR of 83% maximum), only one participant (2.5% 

of the study population) was able to sustain an average 90 minutes a week for the 6 

months. As the population who chose to enroll in this study were likely self-selected for 

those who would like to perform exercise, overall adherence to such exercise guidelines 

may be lower. Reflecting this likely self-selection, our baseline prevalence of CMD was 
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lower noted in previous literature. Notably, exercise guidelines do discuss them as being for 

individuals with injuries greater than 12 months. In our exploratory sub-analysis looking 

at time since injury, those injured greater than 12 months were able to decrease their 

triglyceride:HDL ratio to a notable degree, though the prevalence of CMD did not change. It 

is possible that greater than 6 months of exercise or pairing exercise with diet modification 

or pharmacotherapy is needed to achieve meaningful changes in CMD, though this requires 

further, nuanced evaluation.

Individuals injured less than 12 months at enrollment did not change their incidence of 

CMD, which was low at baseline. The case could be made that sustained exercise is needed 

to prevent chronic development of CMD, particularly as it relates to addressing insulin 

resistance. However, studies of individuals with subacute SCI point to primarily BMI and 

depressed HDL as drivers of early CMD following SCI. BMI increased in this population 

and HDL was unchanged, despite significant aerobic gains (mean increase in VO2max of 

4.05 ml/kg, p<0.001 compared to baseline). It is unclear if sustaining high-intensity exercise 

for a longer time period would stave off CMD, though such cumulative aerobic gains are 

unlikely.25 Further, as 97.5% of the study population was unable to sustain the guidelines for 

frequency/duration of exercise for the 6 months, goals of extending this intensity beyond 6 

months may be challenging.

Further exploring who might be optimal for such an exercise program, baseline 

characteristics such as neurological level of injury did not affect outcomes. Comparing 

individuals with tetraplegia to those with paraplegia, the paraplegia group was 

unsurprisingly able to do more work, tending to have greater gains in VO2max. Given 

their lower neurological level of injury, one could further argue that these individuals 

proportionately have less effect from SCI compared to those with tetraplegia. However, even 

with increased amount of work and less effects of SCI, these individuals still made minimal 

meaningful gains.

Limitations

As noted, exercise compliance over the 6 months rarely met the recommended three 

times per week for 30 minutes. As such, full assessment of how these guidelines perform 

for individuals with SCI is not possible. Our exercise intervention, utilizing hybrid-FES 

rowing, does require specialized exercise equipment and, in many cases for those with 

SCI, assistance transferring into the equipment. While this allowed whole-body muscle 

recruitment, the barriers of travel and setup may have limited the frequency of participants 

exercising. Future, home-based, equipment that would similarly recruit large amounts of 

paralyzed muscle and achieve VO2max gains would be welcomed. Finally, while we did not 

demonstrate significant changes in cardiometabolic disease with our intervention, a larger 

number of enrolled participants may have detected a difference, though this may or may not 

have been clinically significant.

Conclusions

Sustained high-intensity, whole-body exercise with hybrid functional electrical stimulation 

rowing does not decrease prevalence of cardiometabolic disease after spinal cord injury.
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Figure 1: 
Schematic of hybrid functional electrical stimulation rowing with time-locked stimulation 

occurring at corresponding phase of rowing stroke.
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Figure 2: 
Changes in triglycerides  and HDL  from baseline to 6 months of hybrid functional 

electrical stimulation rowing with standard deviation error bars.
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Table 1:

Demographics for individuals included in this study.

Hybrid-FES Rowing (n=40)

Sex 6 F/ 34 M

Age 34.1 ± 12.4 years

NLI*    C1-C8 21

T1-T6 11

T7-T12 7

AIS**      A 19

B 8

C 5

D 2

Mean time since injury 41.4 ± 87.4 months

BMI 25.1 ± 4.6 kg/ m2

NLI=neurological level of injury. AIS= American Spinal Injury Association Impairment Scale. BMI=body mass index. All measures are at time of 
enrollment.

*
n=39 with known NLI

**
n=34 with known AIS
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Table 2:

Changes in cardiometabolic lab work with 6 months of Hybrid-FES rowing

Hybrid-FES rowing (n=40)

Pre-FES 6 months post FES Mean relative change P-value

A1C 5.3 ± 0.4% 5.2 ± 0.5% −3.3 ± 6.8% 0.01

Total Cholesterol 168.6 ± 30.9 174.2 ± 34.5 +0.8 ± 12.1% 0.11

Triglycerides 124.0 ± 95.2 115.8 ± 82.2 −11.8 ± 29.9% 0.12

HDL 44.5 ± 14.0 45.1 ±13.1 +0.4± 12.0% 0.48

LDL 101.1± 28.0 105.9 ± 30.5 +1.6 ± 16.5% 0.08

Fasting glucose 81.7 ± 11.2 83.5 ± 12.3 +1.5 ± 8.2% 0.10

HOMA-2 1.30 ± 1.6 1.4 ± 1.7 +7.0 ± 52.9% 0.18

TC:HDL 4.1 ± 1.4 4.2 ± 1.6 +0.5 ± 13.6% 0.39

>4.5 35% 40% 0.52

Trig:HDL 3.4 ± 3.6 3.1 ± 3.2 −11.3 ± 34.7% 0.07

>3.0 35% 22.5% 0.10
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Table 3:

Changes in cardiometabolic lab work with 6 months of Hybrid-FES rowing for both individuals with SCI less 

than or greater than 12 months in duration.

SCI < 12 months (n=14) SCI > 12 months (n=26)

Pre-FES 6 months post FES P-value Pre-FES 6 months post FES P-value

A1C 5.3 ± 0.5 5.0 ± 0.7 0.02 5.3 ± 0.8 5.2 ± 0.3 0.33

Total Cholesterol 167.5 ± 28.7 176.6 ± 35.9 0.19 169.2 ± 32.5 172.9 ± 34.3 0.35

Triglycerides 106.6 ± 70.2 106.7 ± 59.5 0.99 133.3 ± 106.4 120.6 ± 92.9 0.08

HDL 43.4 ± 10.9 44.1 ± 11.8 0.70 45.0 ± 15.7 45.6 ± 14.0 0.54

LDL 102.9 ± 29.0 111.2 ± 35.0 0.15 100.1 ± 28.0 103.1 ± 28.2 0.02

Fasting glucose 79.7 ± 12.1 82.5 ± 16.5 0.15 82.8 ± 10.8 84.0 ± 9.6 0.34

HOMA-2 1.2 ± 1.9 1.5 ± 2.2 0.11 1.3 ± 1.4 1.3 ± 1.4 0.65

TC:HDL 4.1 ± 1.4 4.3 ± 1.6 0.34 4.1 ± 1.4 4.1 ± 1.6 0.74

>4.5 29% 43% 0.24 38% 38% 1.0

Trig:HDL 2.9 ± 2.9 2.9 ± 3.0 0.31 3.7 ± 4.0 3.2 ± 3.4 0.04

>3.0 29% 14% 0.24 38% 27% 0.23
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Table 4:

Changes in cardiometabolic lab work with 6 months of Hybrid-FES rowing for both individuals with 

tetraplegia and paraplegia.

Tetraplegia (n=21) Paraplegia (n=18)

Pre-FES 6 months post FES P-value Pre-FES 6 months post FES P-value

A1C 5.3 ± 0.3 5.1 ± 0.4 0.08 5.3 ± 0.5 5.2 ± 0.5 0.19

Total Cholesterol 164.5 ± 31.3 166.2 ± 36.5 0.72 172.6 ± 31.5 182.8 ± 31.5 0.07

Triglycerides 109 ± 55.7 97.6 ± 37.5 0.13 145.1 ± 127.2 138.3 ± 113.5 0.39

HDL 41.7 ± 8.6 43.6 ± 9.5 0.12 46.2 ± 17.6 45.3 ± 15.5 0.54

LDL 101.8 ± 31.2 102.6 ± 35.7 0.83 100.3 ± 25.5 110.4 ± 24.4 0.02

Fasting glucose 81.7 ± 10.4 83..1 ± 10.1 0.15 81.6 ± 12.7 83.9 ± 15.0 0.30

HOMA-2 1.5 ± 1.5 1.4 ± 1.5 0.74 1.1 ± 1.7 1.4 ± 2.0 0.03

TC:HDL 4.1 ± 1.2 4.0 ± 1.1 0.26 4.2 ± 1.6 4.6 ± 1.9 0.04

>4.5 38% 38% 1.0 33% 44% 0.32

Trig:HDL 2.8 ± 1.8 2.4 ± 1.1 0.10 4.2 ± 4.9 4.0 ± 4.5 0.38

>3.0 33% 14% 0.06 39% 33% 0.63
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