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Abstract

Supervised physical activity can increase functional capacity in persons with HIV (PWH);
however, aerobic interventions have shown little improvement in overall physical activity in PWH.
In response, we sought to assess the effect of wearing a fitness tracker (FitBit) paired with walk
step reminders delivered via a mHealth application to improve physical activity and decreasing
body mass index (BMI) amongst PWH in New York City. There was no significant difference

in the frequency of walk-steps between participants in the control group and intervention group
from baseline to 6-month follow-up. These findings show that walk step reminders alone were
inadequate for sustained improvement of physical activity. This study highlights the need to
develop and test the comparative efficacy of physical activity interventions that are tailored to the
unique needs and capabilities of PWH. Future interventions should incorporate fitness tracking
with tailored interventions focused on the promotion of physical activity.
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Introduction

In contrast to the early days of the HIV epidemic when “wasting” or uncontrolled weight
loss were hallmark signs of living with HIV, today approximately 50% of people with
HIV (PWH) in the United States (U. S.) are overweight or obese (Silverberg et al., 2020;
Tate et al., 2012; Taylor et al., 2014). In fact, the prevalence of body mass index (BMI)
over 25.0 amongst PWH in the U. S. is an estimated 20% higher compared to PWH
outside of the U.S. (Castro et al., 2016; Dakum et al., 2021; Guehi et al., 2016). The
problem is worsening with rates of overweight and obesity amongst PWH in the United
States increasing (Tate et al., 2012; Taylor et al., 2014). While obesity causes untoward
health effects in the general population, its effect is even worse in PWH, placing them at
increased risk of diabetes mellitus, hypertension, and cardiovascular disease (Fazekas-Lavu
et al., 2018; Feinstein et al., 2019). Importantly, recent studies have identified weight gain
in participants following the initiation of certain antiretroviral therapies (ART), such as
INSTI-based regimens (Bourgi et al., 2020; Eckard & McComsey, 2020).

A potential driver behind this epidemic of overweight and obesity is the lower rate of
physical activity amongst PWH as compared to the general population (Kitilya et al., 2022;
Webel et al., 2015). People with chronic diseases often have difficulty staying physically
active due to limited mobility, increased fatigue, and/or higher rates of depression (Rehm
& Konkle-Parker, 2016). When compared to other populations with chronic diseases, PWH
specifically are less likely to engage in regular physical exercise (Vancampfort et al., 2018).
Moreover, PWH reportedly do not reach the recommended 10,000 walk steps per day,
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(Tudor-Locke et al., 2008) meeting only half as many steps daily (Ramirez-Marrero et al.,
2008; Rehm & Konkle-Parker, 2016). On average, PWH also have lower overall physical
activity energy expenditure and self-efficacy for physical exercise ability compared to those
without HIV (Kitilya et al., 2022; Webel et al., 2015). Insufficient rates of physical activity
can be directly associated with lower aerobic fitness and contribute to increased body fat
mass amongst PWH (Ceccarelli et al., 2020). Therefore, addressing lack of physical exercise
amongst PWH in the U. S. is a priority,

Previous studies investigating the effect of physical activity interventions for weight

loss amongst PWH have attempted to provide exercise plans as a means of increasing
physical activity. However, findings suggest that the provision of exercise plans alone

does not improve rates of physical activity (Mabweazara et al., 2018; Vancampfort et al.,
2018). In a systematic review, supervised physical activity increased functional capacity

in PWH. However, combined aerobic/progressive resistance training improved strength,
cardiovascular, and flexibility outcomes; aerobic interventions alone showed no significant
improvements in physical activity (Moigt et al., 2018). Based on these findings, novel
approaches that emphasize self-efficacy for physical activity and provide frequent reminders
to initiate exercise may be highly effective. To better understand the potential impact of
using step reminders as part of a mHealth intervention, we assessed the effect of wearing a
fitness tracker (FitBit) paired with step reminders for improving physical activity and BMI
amongst PWH in New York City, New York (USA).

Study Design

Recruitment

These data were collected as part of the WiseApp Trial (clinicaltrials.gov registration
#NCT03205982), a two-arm randomized clinical trial (RCT) with the primary objective of
assessing the efficacy of a self-management app (WiseApp) for improving ART adherence

in PWH. The application contained real-time medication monitoring through linkage of an
electronic pill bottle and fitness tracker for PWH to self-manage their health. In addition to
the medication monitoring function, the fitness tracker and app also captured steps (walking
data) over the course of the study period. One study arm received medication reminders
associated with the timing of their medication each day (i.e. once, twice, three times per day)
and the other study arm received reminders to reach their step goals each day. Details on the
difference between study arms can be found in Figure 1.

The primary purpose of the RCT was to improve medication adherence in PWH; findings
are published elsewhere (Schnall et al., 2022). This paper reports on the secondary objective
of assessing the effect of the step reminders to increase physical activity and decrease BMI
and waist-hip ratio in PWH as compared to the medication reminder arm who did not
receive step reminders.

Participants were recruited across the five boroughs of New York City (U.S.) through a
combination of community outreach, posting flyers, and word of mouth recommendation.
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We conducted outreach primarily in locations with populations who are underserved and
community HIV care centers/clinics. In addition, we distributed flyers at an urban academic
hospital-based HIV program. Study details were also posted to the RecruitME website, a
Columbia University Irving Medical Center (CUIMC) research database listing all actively
enrolling research studies at CUIMC. Enrolled study participants were provided with study
flyers to share with individuals in their community.

All eligible participants needed to meet the following criteria: 18 years of age or older,
have a diagnosis of HIV, speak and understand English or Spanish, live in the U.S., own

a smartphone, and currently take ART medications. Participants were also required to have
an ART adherence rate of 80% or less as measured using the Visual Analogue Scale (VAS)
or have a detectable viral load at the time of enrollment. Criteria for study ineligibility
included participation in any other mobile app study for PWH, co-current participation in

a directly observed therapy program for ART adherence, providing an incorrect response to
any question on the short form of the Mini Mental State Examination (Schultz-Larsen et al.,
2007), and/or an inability to use apps on their phone. Verbal informed consent was taken

at pre-screening over the phone. If found eligible after prescreening, participants provided
written consent for participation in the trial during their first study visit before beginning
study procedures. A total of 200 participants were screened and enrolled for the trial (N

= 200); 2 participants withdrew before completing the baseline survey for a final analytic
sample of 198. Data collection occurred between January 2018 and November 2021.

Randomization

Study participants were randomized (1:1) to the WiseApp medication intervention or the
“Walk-step reminder” control arm. Randomization codes were generated from a computer
random number generator using SAS software. Random assignments were concealed from
participants for the duration of study participation. Study staff members were not blinded
to the participant’s randomization at baseline. Randomization was assigned at baseline by
a study staff member after opening a sealed envelope with the treatment assignment listed
inside.

Study Assessments

Participants in both study arms completed surveys at baseline, 3 months, and 6 months.
Study assessments included a demographic survey, AUDIT-C score to measure alcohol
use (Bush et al., 1998), Newest Vital Sign to measure health literacy (Rowlands et al.,
2013) and PROMIS-29 to measure health-related quality of life, which has been validated
in a national sample of PWH (Schnall et al., 2017). To calculate BMI, participant height
and weight measurements were collected. We also collected hip and waist measurements
following standard National Health and Nutrition Examination Survey (NHANES) waist and
hip measurement protocol (Centers for Disease Control and Prevention, 2007). BMI data
was entered by a study staff member into a Qualtrics survey taken at Baseline, 3-month
follow-up, and 6-month follow-up.

The walk-step reminder group was provided with a walk-step goal and reminders through
the WiseApp (Figure 2) and linked fitness tracker and received videos and health surveys
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centered on wellness and healthy lifestyle promotion through diet and exercise. During

the baseline visit, study coordinators explained to the participants randomized to walk-step
reminder arm how the fitness tracker is linked to the app and that they would receive
reminders to complete their step goal through the app. Participants were instructed to wear
the fitness tracker daily and to take it off when they shower and sleep. Otherwise, they
should put it on when they start their day. Participants would receive reminders within the
app and were able to set up notifications and reminders so that they would pop up without
needing to open the app. Participants in this study arm were tasked with a “To Do” list
which included a daily walk step goal as well as weekly videos and surveys. Participants’
daily walking steps were obtained electronically from the fitness tracker data logs. The
Columbia University Institutional Review Board reviewed and approved this study through
protocol #AAAQ9957 and determined that the device was of minimal risk. Participants
provided written informed consent before participation in the study activities.

Data Analysis

The number of daily steps from the first day of the study to the end of the study (up to

day 279) were obtained from electronic fitness trackers. Because the number of daily steps
is a count measure, we estimated the number of daily steps from day 1 to the end of the
study using a generalized linear mixed model (GLMM) for negative binomial distribution.
We used a negative binomial model instead of a Poisson model because variance of number
of steps was much greater than its mean for both arms. About 57% of days were recorded as
zero steps. For all days with zero steps, we re-coded as missing values because we assumed
that the fitness trackers were probably turned off (or the battery was dead). In the model, the
main predictors are time (days of the study), study arm, and interaction term between the
time and the intervention. To control for potential confounders, we can also include a set of
baseline covariates in these models. The GLMM included a person-level random intercept
for repeated measured data. GLMM was used because it is easy to handle data with dropouts
and missing values which are common in a repeated measured data set.

We conducted the following analyses to evaluate model assumptions. First, we assessed
normality assumption for the random effects. Shapiro-Wilk test had a p-value of 0.45. Thus,
we cannot reject the normal assumption for the random effect in the generalized linear
mixed model. Second, we compared the GLMM to a marginal model (GEE). Both models
had same conclusion, i.e., no statistically significantly difference daily step curve for both
GLMM and GEE negative binomial models (p value =0.8432 for GLMM and 0.7745 for
GEE). Third, we conducted a comparison of GMM Poisson model to the GLMM NB model.
The GLMM NB model had much better (smaller) goodness-of-fit indices (-2 log likelihood,
AIC, AICC, BIC, CAIC, HQIC) than that for the GLMM Poisson model.

Participants’ BMI and waist-hip ratio were measured at the baseline, 3 months, and 6
months. Linear mixed models (LMM), similar to the GLMM described above, were used to
examine change of these outcomes during the study follow-ups.

All our analyses were conducted with and without adjustment of participants’ baseline
covariates (sex, race, viral load, and health literacy NVS scores). We reported only
unadjusted results because similar results were observed between unadjusted curves and
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adjusted curves (adjusted for sex, race, viral load, and health literacy NVS score, see the
third paragraph of the Results section). For both unadjusted and adjusted models, there

was no statistically significant difference between two study arms (p=0.8432 for unadjusted
model and 0.8088 for adjusted model).

There was no significant difference in age, sexual orientation, relationship status, race,
ethnicity, viral load or health literacy between study groups at baseline. There was a
significant difference in sex/ gender characteristic between the study groups (p=0.0004).
The mean age of study participants across groups was 49 (S.D. 10.5) years. 58.2% (n=114)
of participants identified as male sex at birth while 53.5% (n=106) identified their gender as
male. 41.9% (n=83) of participants identified their gender as female and 1% of participants
identified as transgender male and 3% (n=6) as transgender female. 73.7% (n=146) of
participants identified as African American/ Black. 51.0% (n=101) of participants reported
an annual (individual) income of $10,000 or less. 88% (n=175) of study participants had
seen their primary care provider in the last 6 months. 43.4% (n=85) of study participants
indicated an alcohol problem in the past year and 67.7% (n=134) indicated use of illegal
substances in the past 3 months. Additional demographic characteristics are included in
Table 1 and were previously published in the trial outcome paper (Schnall et al., 2022).

The mean number of steps for the walk-step reminder group of participants was 8,410 (S.D.
212) over the 6 months of the study and the mean number of steps for the medication
reminder group of participants was 7,837 (S.D. 178). The mean number of steps per day
across participants in the walk-step reminder group ranged from 8,780 to 8,052, and the
mean number of steps per day across participants in the walk-step reminder group ranged
from 8,148 to 7,535. Additional details on the mean number of steps per day across the
study period are illustrated in Figure 3.

There was no significant difference in steps between the two study arms at any time during
the study period. Further, there was no difference in findings with and without controlling
for the demographic characteristics including sex/gender. For both arms, the number of steps
decreased significantly during the study period (decreased 4.3% for every 3 months with
p=0.002 for the walk step reminder arm; decreased 3.9% for every 3 months with p=0.012
for the medication reminder arm). However, the decrease was not significantly faster for the
walk step reminder arm (p=0.84). Similar results were observed between unadjusted curves
and adjusted curves (adjusted for sex, race, viral load, and health literacy NVS score). No
change in steps was observed for both arms for adjusted curves (decreased 1.1% for every
3 months with p=0.92 for the walk step reminder arm; decreased 0.6% for every 3 months
with p=0.95 for the medication reminder arm and no significant difference in change of
adjusted steps between the two arms with p=0.83).

We conducted a sensitivity analysis in which we did not code 0 steps as missing values.

In the sensitivity analysis, daily steps decreased significantly faster for the study arm
which received medication reminders as compared to the arm that received step reminders
(decreased 70.8% for every 3 months with p<0.0001 for the walk step reminder arm;
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decreased 75.8% for every 3 months with p<0.0001 for the medication reminder arm;
RR=0.40 in 3 months for the walk step reminder arm relative to the medication reminder
arm, p<0.0001). The sensitivity analysis had a different result than the main findings. Daily
steps decreased significantly faster for the study arm which received medication reminders
as compared to the arm that received step reminders.

We observed a very small difference in walk steps between the two study arms
(RR=1.07-1.08) during the entire follow-up period (days 1-180). We estimated sample size
in order to detect such small difference (RR=1.07). The required minimal total sample is
1854 or 927 per arm. If we limited our analysis to days 1-60, the minimum total sample of
1362 or 681 people per arm is needed to detect a small difference. Further, if we limited the
power calculation based on the data from days 1-120 of our study, the minimum total sample
size needed is 1528 people or 764 people study per arm.

For the secondary outcomes, there was no significant difference in BMI (both unadjusted
and adjusted) at baseline between the two arms (p=0.28, 27.5kg/m? and 28.5Kg/m? for the
step and medication reminder arms, respectively). There was no significant change of BMI
from baseline for each arm (p-values > 0.15 for all changes in BMI to 3 months and to 6
months for each arm). There was no significant difference in change of BMI between the 2
study arms (p=0.94).

There was no significant difference in hip-to-waist ratio (both unadjusted and adjusted)

at baseline (p=0.28, hip-to-waist = 1.09 and 1.08 for step and medication reminder arms,
respectively). There was no significant change in hip-to-waist ratio from baseline for each
arm (p-values >0.50 for all change in hip-to-waist ratio to 3 months and to 6 months for each
arm). There was no significant difference in change of hip-to-waist ratio between the 2 study
arms (p=0.53).

For other secondary outcomes (weight, waist, and hip), similar findings were observed.
There was not significant difference in change of all outcome scores (unadjusted and
adjusted scores) between 2 arms (all p>0.37). We conducted an analysis of fatigue and
found that there was no significant difference in baseline fatigue between the two study arms
(p=0.21). Additionally, there was no significant difference in change of fatigue from baseline
to 3 and 6 months between the two study arms (p=0.71). Therefore, we did not include
fatigue as a covariate in the analysis of other outcomes.

Discussion

Increased physical activity is a crucial yet overlooked component of quality-of-life
improvement in PWH. Despite the perceived barriers to engaging in regular exercise,
increased physical activity has been associated with reductions in physical pain and
experiences with severe comorbidities. Our study assessed the effectiveness of a fitness
tracker alone on the number of walk-steps completed by study participants to investigate this
approach to physical activity promotion amongst PWH. There was no significant difference
in the frequency of walk-steps between participants in the control group and intervention
group from baseline to 6-month follow-up. In both groups, the number of walk-steps
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decreased significantly over the study period. These findings show that the use of the step
reminders alone was inadequate for sustained improvement of physical activity in our study
sample.

In addition, there was no significant difference in the speed of decline in walk-steps for
those in the medication reminder group as compared to those receiving the walk-step
intervention only. This suggests that the presence of a physical activity tracker and walk
step reminders does not provide a meaningful effect on frequency of walk-steps in PWH.
However, our findings suggest that daily steps decreased significantly faster for the study
arm which received medication reminders as compared to the arm that received step
reminders (RR=0.40 in 3 months for the walk step reminder arm relative to the medication
reminder arm, p<0.0001). Therefore, the walk step reminders intervention was still effective
to some extent.

Further, the potential shortcomings of fitness tracker-only interventions for the promaotion of
physical activity in PWH does not discount the potential use of fitness trackers in tandem
with multi-component mobile interventions. A study by Bonato et al. (2020) assessed

the impact of a 16-week coordinated exercise program paired with a tailored mobile

app system. The mobile app monitored physical activity over the 16-week period while
prompting reminders for pre-defined exercise sessions. Researchers found that those using
the multi-component mHealth system significantly increased their aerobic fitness compared
to those who used the app alone. A similar study by Cook et al. (2022) found that PWH
who used a fitness tracker to monitor their walk steps reported increased physical activity
when they addressed psychosocial components of their lifestyle such as decreased stress
and higher self-esteem (Cook et al., 2022). Moreover, a study by Henry et al. (2019)
suggests the potential for high acceptability of fitness tracker adherence amongst PWH

for the intention of increasing physical activity (Henry et al., 2019). It is possible that
multi-component physical activity interventions geared towards PWH may be most effective
when capitalizing on the acceptability of fitness tracking technology whilst simultaneously
addressing additional health management needs.

Notably, 51.0% of participants reported an annual income of $10,000 or less, which means
that more than half of the study sample is below the poverty line. This is not atypical of
many PWH in the United States.(Edmonds et al., 2021; Sprague et al., 2020; Wiewel et al.,
2016). Nonetheless, further consideration is needed to better address the social determinants
of health which are especially relevant for PWH and physical activity may not be their
priority. Given that there was some improvement in our study sample despite the many
challenges related to socioeconomic status, other social determinants of health and the
COVID-19 pandemic, replication of this study should be considered (Hill et al., 2015).

As part of the inclusion criteria, participants were required to report ART adherence of 80%
or less as measured using the VAS or have a viral load of over 400 copies/mL (detectable).
Considering that these criteria can contribute to a weaker immune system and a potential
increase in fatigue levels, we examined whether fatigue may have influenced the study
results and found no significant difference in baseline fatigue between the two study arms
and no significant difference in change of fatigue from baseline to 3 and 6 months between
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the 2 arms Therefore, we did not include fatigue as a covariate in the analysis of other
outcomes.

There were several limitations to this study. Since we did not collect physical activity data
on the participants at baseline, we do not know if the participants walked more than usual
at the beginning of the study and then eventually went back to their normal exercise routine.
Second, there was a significant difference in sex/ gender of participants randomized to each
study group. To mitigate this limitation, we did control for this covariate in our analysis

and did not find a significant difference between study arms. Importantly this study took
place during the depths of the COVID-19 pandemic in New York City. Given the low overall
use of the fitness tracker and other serious social and health challenges during much of the
follow-up period of this study, further investigation is needed to better examine physical
activity and the effect of walk-step reminders when participants are not grappling with
lockdowns and barriers to accessing social and healthcare services. Finally, while we did
not identify detectable effect sizes based on the sample available, there was a measurable
difference in walk steps in the walk-step reminder group as compared to the medication
reminder group. Further study is warranted to better understand the clinical implications of
these differences.

Conclusions

Our findings suggest that mobile app interventions should not rely solely on exercise
monitoring functions for the promotion of physical activity amongst PWH (McKay et

al., 2018). Importantly, the main purpose of the WiseApp was to serve as a medication
reminder which may also explain why the intervention was not efficacious at improving
physical activity since participants may have thought they were in a medical adherence study
and were therefore not motivated to change their physical activity behavior. Furthermore,
this study highlights the need to develop and test the comparative efficacy of physical
activity interventions that are tailored to the unique needs and capabilities of PWH. Future
interventions should incorporate fitness tracking with tailored interventions focused on the
promotion of physical activity. Our findings support the need for a more robust intervention
that promotes physical activity for PWH. This is especially crucial given the aging of PWH
and the excess of comorbidities compared with HIV negative controls.
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Key Considerations

. Many PWH have persistent low physical activity levels which may exacerbate
the cardiovascular and metabolic risk factors in this population.

. Step reminders alone are inadequate for sustained improvement of physical
activity in our sample of PWH.

. A more robust intervention that promotes physical activity for PWH should be
considered for sustained change in health behaviors.
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Characteristics of N=198 WiseApp RCT Participants, Overall and by Study Condition

Table 1:

Walk Step Medication
Reminder Reminder Total
Characteristic (nA:'ir(?l) (nA:rg;) (N=198)
Mean (SD) Mean (SD) | Mean (SD)
Age, in yearsJ 49.34 (10.2) | 49.19 (10.9) | 49.26 (10.5)
Sex at Birth? N (Col%) N (Col%o) N (Col%)
Male | 72 (72.0) 42 (43.8) 114 (58.2)
Female | 28(28.0) 54 (56.3) 82 (41.8)
Gender ldentity N (Col%) N (Col%) N (Col%)
Male | 67 (66.3) 39 (40.2) 106 (53.5)
Female | 28 (27.7) 55 (56.7) 83 (41.9)
Transgender Male/Transman/FTM 2(2.0) 0(0.0) 2(1.0)
Transgender Female/Transwoman/MTF 4 (4.0) 2(2.1) 6 (3.0)
Other 0(0.0) 1(1.0) 1(0.5)
Race N (Col%) N (Col%) N (Col%)
African American/Black 71 (70.3) 75 (77.3) 146 (73.7)
American Indian/Alaskan Native 1(1.0) 0 (0.0) 1(0.5)
Native Hawaiian or Other Pacific Islander 2(2.0) 0(0.0) 2(1.0)
White 8(8.0) 5(5.2) 13 (6.6)
Multiracial 2(2.0) 5(5.2) 7(3.5)
Unknown/Missing 17 (16.8) 12 (12.4) 29 (14.7)
Ethnicity N (Col%) N (Col%) N (Col%)
Hispanic/Latinx 27 (26.7) 24 (24.7) 51 (25.8)
Not Hispanic/Latinx 74 (73.3) 73 (75.3) 147 (74.2)
Employment Status N (Col%) N (Col%) N (Col%)
Working full-time 6(5.9) 5(5.2) 11 (5.6)
Working part-time 14 (13.9) 12 (12.4) 26 (13.1)
Working off the books 1(1.0) 3(3.1) 4(2.0)
Unemployed/Retired 54 (53.5) 48 (49.5) 102 (51.5)
Student 2(2.0) 5(5.2) 7(35)
Disabled | 32 (31.7) 32(33.0) 64 (32.3)
Highest Education Level N (Col%) N (Col%) N (Col%)
None 0(0.0) 3(3.1) 3(15)
Elementary school 2(2.0) 1(1.0) 3(1.5)
Some high school, no diploma 16 (15.8) 23 (23.7) 39 (19.7)
High school diploma or equivalent 25 (24.8) 34 (35.1) 59 (29.8)
Some college, associate degree, or technical degree 49 (48.9) 23 (23.8) 72 (36.4)
Bachelor/college degree 8(7.9) 8(8.3) 16 (8.1)
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Professional or graduate degree 1(1.0) 5(5.2) 6(3.0)
Annual Income N (Col%) N (Col%) N (Col%)
Less than $10,000 | 52 (51.5) 49 (50.5) 101 (51.0)
$10,000-$19,999 | 25 (24.8) 22 (22.7) 47 (23.7)
$20,000-$39,999 | 13 (12.9) 8(8.3) 21 (10.6)
$40,000 or more 2(2.0) 5(5.2) 7(3.5)
Don't know 9(8.9) 13 (13.4) 22 (11.1)
Last Primary Care Visit N (Col%) N (Col%) N (Col%)
Last 3 months 87 (86.1) 88 (90.7) 175 (88.4)
3 to 6 months ago 8(7.9) 6(6.2) 14 (7.1)
6 to 9 months ago 2(2.0) 1(1.0) 3(1.5)
9 to 12 months ago 1(1.0) 0(0.0) 1(0.5)
I don't know 3(3.0) 2(2.1) 5(2.5)
Indication of Past-Year Alcohol Problem? 47 (47.0) 38 (39.6) 85 (43.4)
Past 3-Month Substance Use 74 (73.3) 60 (61.9) 134 (67.7)
Detectable Viral Load (220 copies/ml) via Blood Draw? | 64 (63.4) 55 (56.7) 119 (60.1)
Mean (SD) Mean (SD) Mean (SD)
ART Adherence Visual Analog ScaleZ 71.8(26.1) | 66.8(26.6) | 69.4(26.4)
Newest Vital Sign Health Literacy Score 15(1.7) 16(1.4) 1.6 (1.5)

ln:197 due to missing data
2 L
n=196 due to missing data

3n2121 due to missing data
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4 . L .
n=183 due to missing data; SD=standard deviation; Col%=column percent; SE=standard error; percent may not add to 100% due to rounding

error.
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