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Background: Sedentary behavior is a pervasive public health concern in the general population. To date,
little is known regarding the possible health risks associated with sedentary behavior in patients with mul-
tiple sclerosis (MS), although this population has increased risks of comorbidities such as hypertension.

Methods: This cross-sectional study examined the association between sedentary behavior and blood pres-
sure (BP) in 31 patients with MS and 31 matched controls. Self-reported sitting time, one form of seden-
tary bebhavior, was measured using the International Physical Activity Questionnaire. Using an automated
oscillometric monitor, systolic BP, diastolic BP, and mean arterial pressure were measured in the supine
position after 10 minutes of rest lying down in a quiet room.

Results: There were significant correlations between International Physical Activity Questionnaire—
measured sitting time and systolic BP (r = 0.365, P = .044, 95% CI, 0.013-0.636), diastolic BP (r = 0.382,
P = .034, 95% CI, 0.032-0.648), and mean arterial pressure (r = 0.425, P = .017, 95% CI, 0.084-0.677)
in patients with MS but not in controls (P > .05). The associations in patients with MS were unchanged
even after adjusting for body mass index in linear regression analyses.

Conclusions: This study identified a significant association between sitting time and BP outcomes in
patients with MS, supporting the need for additional examinations of sitting time and its possible health
consequences in patients with MS. Int ] MS Care. 2018;20:1-8.
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the television) has been associated with higher BP'>'¢
and increased risk of hypertension' in adults in the gen-
eral population.

The present study examined the association between
sedentary behavior and BP in patients with MS and
matched controls. We hypothesized that greater amounts
of sedentary behavior would be associated with higher
systolic BP (SBP), diastolic BP (DBP), and mean arte-
rial pressure (MAP) in patients with MS based on the
frequencies of sedentary behavior and hypertension in
patients with MS* and the relationship between hyper-
tension and sedentary behavior in the general popula-
tion."”'® We further hypothesized that the association
would be stronger in persons with MS compared with
controls considering the possible role of a chronic disease
condition.

Methods
Study Sample

The data were secondary outcomes from a previ-
ous investigation of vascular dysfunction and physical
activity in MS." The sample was based on convenience
and included 31 patients with MS and 31 persons
without MS who were matched on age, sex, height,
and weight. The patients with MS were recruited from
a laboratory-specific database of participants who were
involved in previous research studies of physical activ-
ity and who resided within 50 miles of the University
of Illinois at Urbana-Champaign campus. The controls
were recruited from the university community using
an electronic listserv. Participants were contacted by
telephone by a member of our research laboratory and
underwent a brief screening interview for the following
inclusion criteria: 1) being ambulatory with or without
a cane, 2) having the visual ability to read 14-point font,
3) being aged 18 to 64 years, 4) being willing to undergo
cardiovascular and walking function testing, 5) being
abstinent from smoking for a minimum of 6 months,
and 6) being willing to abstain from caffeine for 4 hours
before testing. Persons with MS were further required to
be relapse free for the previous 30 days.

Sitting Time

Sitting time, a form of sedentary behavior, was mea-
sured using item 7 from the abbreviated version of the
International Physical Activity Questionnaire (IPAQ),*
and scores from this item have been validated by acceler-
ometry.”! This item reads, “During the last 7 days, how
much time did you spend sitting on a weekday?” The
item further has instructions regarding the location and

opportunity for sitting time, such as at work or at home
and while doing course work or during leisure time.
The item includes examples of sitting activities, such as
sitting at a desk, visiting friends, reading, or watching
television.

Blood Pressure

Resting SBP, DBP, and MAP were measured using
an automated oscillometric monitor (model HEM-
907XL; Omron Healthcare Co Ltd, Muko, Kyoto,
Japan). All BP measurements were collected after 10
minutes of quiet rest lying down and were recorded in
the supine position, rather than sitting or standing, to
yield a stabilized, steady-state value.”> Blood pressure
can be measured in either the seated or supine position.
We measured BP in the supine position because other
outcomes were measured concurrently. Furthermore,
the supine position removes postural and body positions
that can influence BP measures and standardizes these
parameters across all participants. We recorded two BP
measurements and averaged the values for data analysis.
The presence of hypertension was defined according
to the World Health Organization guidelines as SBP
greater than 140 mm Hg, DBP greater than 90 mm Hg,
or taking antihypertensive medications.”® This method

has been used in a previous publication.

Possible Covariates of Sitting Time and
Hypertension

Body mass index (BMI), physical activity level, dis-
ability status, and the use of antihypertensive medication
were collected as covariates in the statistical analyses.
Height to the nearest 0.1 cm and weight were measured
using a scale-stadiometer unit (model 3P7044; Detecto
Scale Co, Webb City, MO). Then, BMI was calcu-
lated as weight in kilograms divided by height in meters
squared. Physical activity, including but not limited
to walking, dancing, gardening, hiking, swimming, or
cycling, was measured using the Godin Leisure-Time
Exercise Questionnaire (GLTEQ).* This questionnaire
measures the frequency of strenuous, moderate, and
mild leisure-time physical activity performed for periods
of 15 minutes or more during a typical week. A continu-
ous measure of leisure-time physical activity (arbitrary
units) was calculated using responses from the GLTEQ
by multiplying the frequencies of strenuous, moderate,
and mild activities by 9, 5, and 3 metabolic equivalent
units, respectively.?” Disability status was measured using
the Patient-Determined Disease Steps (PDDS) scale.?*
The PDDS scale is a self-reported, single-item measure
with scores that range from 0 (normal) to 8 (bedridden).
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The PDDS scale has been recommended as an alterna-
tive to the physician-rated Expanded Disability Status
Scale, as PDDS scale scores have been strongly and lin-
early associated with Expanded Disability Status Scale
scores (7 = 0.783).7” Using a study-specific demographic
questionnaire that captured sex and age, we further iden-
tified the use of antihypertensive medication through
a single item (“Are you currently taking any prescribed
medications?”) that further required the participant to
list the medication(s) and dosage(s).

Procedure

The research was approved for the use of human sub-
jects by the University of Illinois at Urbana-Champaign
institutional review board. The research study was
explained on arrival, and if willing to volunteer, the
participants provided written informed consent. Partici-
pants then completed a demographic scale, the GLTEQ
as a measure of physical activity, the PDDS scale as a
measure of disability status, and question 7 of the IPAQ
as a measure of sitting time during the past 7 days. Next,
participants had their height and weight measured.
Finally, participants were taken to a separate, quiet room
and underwent 10 minutes of supine rest. We then mea-
sured BP metrics in the supine position.

Statistical Analyses

Data analyses were conducted on de-identified data
using IBM SPSS Statistics for Windows, version 22.0
(IBM Corp, Armonk, NY). Descriptive statistics are
provided in the text and tables as means with standard
deviations unless otherwise noted (eg, medians or per-
centages). We first compared the MS and control groups
for differences in sedentary time and BP measures using
independent-samples 7 tests. We then examined the asso-
ciation between sitting time and the BP measures using
Pearson product moment correlations in persons with
MS and controls separately. Pearson correlations were
further calculated between measures of BP and other
possible correlates of sitting time and hypertension (ie,
antihypertensive medications, BMI, the GLTEQ, and
the PDDS scale) for identifying possible confounding
variables. These correlations were compared between the
MS and control groups using a Fisher Z-transformation
and Z-test.”® The final analyses involved multiple hier-
archical linear regressions of sitting time in only the
patients with MS wherein we used direct entry of all
BP-related variables in step 1 (ie, SBP, DBP, and MAP)
and all the covariate variables in step 2. All the variables
were considered random in the regression equations. We
regressed sitting time on the BP outcomes in step 1 and
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adjusted for the possible covariates of antihypertensive
medications, BMI, physical activity levels (GLTEQ),
and the PDDS scale through direct entry in step 2. Only
variables that demonstrated significant bivariate cor-
relations with sitting time or BP measures were entered
in step 2. We examined the independent association
between sitting time with BP measures by comparing
the standardized B coefficient between steps 1 and 2,
and examining the change in R2. Finally, we calculated
incremental associations between sitting time and the
BP measures based on the unstandardized regression
coefhicients.

Results

Sample Characteristics

Participants in the MS and control samples were
matched based on age, sex, height, and weight (Table 1).
The MS sample consisted mostly of persons with relaps-
ing-remitting MS (85%) who had a disease diagnosis for
less than 10 years (58%). The median PDDS scale score
was 2.1 (interquartile range, 1.7), indicating minimal
disability. Six participants (19.4%) in each group were
taking antihypertensive medications, and an additional
patient with MS (3.2%) was classified as hypertensive
based on BP. Thus, 22.6% and 19.4% of participants
with MS and control participants, respectively, were
hypertensive based on BP and/or taking antihypertensive
medications. These differences were not significant (P >
.05). There were two patients with MS and one control
participant whose BP readings were within the hyperten-
sive range, despite taking medication. These differences
were not significant (P > .05).

Descriptive Statistics for Sitting Time and BP
Outcomes

Table 1 displays the descriptive statistics for sitting
time and BP outcomes. The independent-samples ¢ test
did not identify a significant difference in minutes of
sitting time between patients with MS and controls (¢
= 0.21, P = .83, df = 60). The independent-samples #
test further did not identify any significant differences
between patients with MS and controls for SBP (z =
-0.93, P = .36, df = 60), DBP (r = -1.41, P = .16, df =
60), and MAP (z = -1.37, P = .18, df'= 60). There was a
significant difference in GLTEQ scores between patients
with MS and controls based on the independent-samples
ttest (£ = -4.49, P < .01, df'= 60), and controls (mean +
SD GLTEQ score = 53.3 + 29.8) reported higher levels
of physical activity than those with MS (mean + SD
GLTEQ score = 23.6 + 21.7).
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Table 1. Descriptive statistics for sitting time and BP outcomes of patients with MS and controls

MS group Control group Independent-

Variable (n=31) (n=31) samples t test P value
Age, mean £ SD (range), y 47.3£10.9 (22-64) 47.9 £11.3 (19-63) .838
Female sex, % 80.60 80.60 >.99
Hypertension, % 22.6 19.4 .31

Time sitting, mean £ SD (range), min 471.3 £178.9 (240-900) 461.6 +178.6 (120-720) .83

SBP, mean * SD (range), mm Hg 120.5 £ 16.8 (95-159) 121.6 £12.3 (101-141) .36

DBP, mean + SD (range), mm Hg 74.2£10.8 (56-103) 75.7 £ 8.6 (62-91) 16

MAP, mean + SD (range), mm Hg 89.4+12.1 (70-122) 91.0 £ 9.3 (76-108) 18
Current antihypertensive medication use, % 19.4 19.4 .76

BMI, mean * SD (range), kg/m? 27.1+7.2(18.3-54.7) 26.4 +6.5(19.4-50.8) .68
GLTEQ score, mean + SD (range) 23.6 £ 21.7 (0.0-96.0) 53.3+29.8(0.0-116.0) <.01

PDDS scale score, median + IQR (range) 2.1+1.7 (0.0-6.0) NA NA

Abbreviations: BMI, body mass index; BP, blood pressure; DBP, diastolic BP; GLTEQ, Godin Leisure-Time Exercise Questionnaire; IQR, inter-
quartile range; MAP, mean arterial pressure; MS, multiple sclerosis; NA, not applicable; PDDS, Patient-Determined Disease Steps; SBP, sys-

tolic BP.

Correlations Between Sitting Time and BP
Outcomes

The correlations between sitting time and BP out-
comes are presented in Table 2. Of note, there were
significant correlations between IPAQ-measured sitting
time and SBP (r = 0.365, P = .044, 95% CI, 0.013-
0.636) and DBP (r = 0.382, P = .034, 95% CI, 0.032-
0.648) in those with MS. There also was a significant
correlation between sitting time and MAP (r = 0.425,
P =.017, 95% CI, 0.084-0.677). There were no signifi-
cant correlations between the IPAQ measure of sitting
time and SBP, DBP, or MAP in controls (P > .05).
There were no significant differences between groups
(P > .05) when comparing the correlations between the
IPAQ measure of sitting time and SBP, DBP, or MAP.
Sitting time was not correlated with antihypertensive
medications (0 = not taking medication, 1 = taking med-
ication), BMI, or GLTEQ (arbitrary units) in patients

with MS or controls; sitting time was unrelated to the
PDDS scale (arbitrary units) in MS.

Antihypertensive medications, BMI, and GLTEQ
were not significantly correlated with SBP, DBP, or
MAP in controls (P > .05). Body mass index had nearly
significant correlations with SBP (r = 0.339, P = .062)
and MAP (r = 0.326, P = .073) but not with DBP (r =
0.291, P = .112) in patients with MS. Antihypertensive
medications, GLTEQ, and PDDS scale were not associ-
ated with BP variables in patients with MS (7 > .05).

Multiple Hierarchical Linear Regressions

We conducted regression analyses to examine
whether the relationships between sitting time and BP
measures were independent of BMI in patients with MS
(Tables 3-5). The IPAQ measure of sitting time was
a significant predictor of SBP in step 1 and explained
13% of the variance (R* = 0.133, P = .044). The addi-
tion of BMI in step 2 explained 12% of the variance

Table 2. Correlations between sitting time and BP measures in patients with MS and controls

Pearson (r) correlation with IPAQ sitting time

MS group (n =31)

Z comparison

Control group (n = 31) between groups

Variable r P value 95% CI r P value 95% ClI V4 P value
SBP 0.365? .044 0.013t0 0.636 0.254 154 -0.110 to 0.558 0.460 .645
DBP 0.382? .034 0.032 to 0.648 0.211 239 -0.154 t0 0.526 0.704 481
MAP 0.425° .017 0.084 to 0.677 0.259 159 -0.104 to 0.561 0.706 .480
BP medications -0.157 4 -0.484 t0 0.208 0.163 .382 -0.203 to0 0.489 -1.208 227
BMI -0.035 .852 -0.384 10 0.323 0.238 .198 -0.127 t0 0.546 -1.04 .298
GLTEQ 0.231 212 -0.134 t0 0.541 0.055 .769 -0.305 to 0.401 0.674 .500
PDDS scale 0.259 159 -0.104 t0 0.561 NA NA NA NA NA

Abbreviations: BMI, body mass index; BP, blood pressure; DBP, diastolic BP; GLTEQ, Godin Leisure-Time Exercise Questionnaire; IPAQ, Inter-
national Physical Activity Questionnaire; MAP, mean arterial pressure; MS, multiple sclerosis; NA, not applicable; PDDS, Patient-Determined

Disease Steps; SBP, systolic BP.
aStatistical significance of P < .05.
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Table 3. Summary of hierarchical regression
analysis for variables predicting SBP in
patients with MS

SE
Variable Unstd B Unstd B Std 8 R R?  AdjSE
Step 1
IPAQ 0.032  0.015 0.365° 0.365 0.133 14.9
Step 2
IPAQ 0.033  0.014 0.377@ 0.507 0.257 14.1
BMI 0.794  0.368 0.352¢

Note: R? = 0.133 for step 1 (P =.044); AR? = 0.124 for step 2

(P =.040). IPAQ scores entered in step 1. Antihypertensive medica-
tions, BMI, physical activity levels, and Patient-Determined Disease
Steps scale score were entered in step 2.

Abbreviations: Adj, adjusted; BMI, body mass index; IPAQ, Interna-
tional Physical Activity Questionnaire; MS, multiple sclerosis; SBP,
systolic blood pressure; SE, standard error; Std, standardized; Unstd,
unstandardized.

ap <.05.

Table 4. Summary of hierarchical regression
analysis for variables predicting DBP in
patients with MS

SE
Variable Unstd B Unstd B Std R R*  AdjSE
Step 1
IPAQ 0.021 0.009  0.382° 0.382 0.146 9.12
Step 2
IPAQ 0.021 0.009 0.393* 0.489 0.239 8.76
BMI 0.423 0.229  0.305

Note: R? = 0.146 for step 1 (P =.034); AR? = 0.093 for step 2
(P=.075). IPAQ scores entered in step 1. Antihypertensive medica-
tions, BMI, physical activity levels, and Patient-Determined Disease
Steps scale score were entered in step 2.

Abbreviations: Adj, adjusted; BMI, body mass index; DBP, diastolic
blood pressure; IPAQ, International Physical Activity Questionnaire;
MS, multiple sclerosis; SE, standard error; Std, standardized; Unstd,
unstandardized.

2P < .05.

beyond IPAQ scores (AR* = 0.124, P = .040). The
IPAQ measure of sitting time was a significant predic-
tor of DBP in step 1 and explained 15% of the variance
(R* = 0.146, P = .034). The addition of BMI in step 2
did not explain additional, significant variance (AR* =
0.093, P =.075). The IPAQ measure of sitting time was
a significant predictor of MAP in step 1 and explained
18% of the variance (R? = 0.181, P = .017). The addi-
tion of BMI in step 2 explained 12% of the variance
beyond IPAQ scores (AR* = 0.117, P = .040). Based on
the unstandardized B coefficients from the regression,
every 60-minute increase in sitting time would be associ-
ated with 2.0-, 1.3-, and 1.6-mm Hg increases in SBP,
DBP, and MAP, respectively.

Sitting Time and Blood Pressure in MS

Table 5. Summary of hierarchical regression
analysis for variables predicting MAP in
patients with MS

SE
Variable Unstd B UnstdB Std B R Rz AdjSE
Step 1
IPAQ 0.026  0.01 0.425* 0.425 0.181 10.1
Step 2
IPAQ 0.027  0.01 0.437% 0.545 0.297 9.48
BMI 0.534  0.248 0.342°

Note: R? = 0.181 for step 1 (P=.017); AR>=0.117 for step 2

(P =.040). IPAQ scores entered in step 1. Antihypertensive medica-
tions, BMI, physical activity levels, and Patient-Determined Disease
Steps scale score were entered in step 2.

Abbreviations: Adj, adjusted; BMI, body mass index; IPAQ, Interna-
tional Physical Activity Questionnaire; MAP, mean arterial pressure;
MS, multiple sclerosis; SE, standard error; Std, standardized; Unstd,
unstandardized.

ap < .05.

Discussion

Sedentary behavior is prevalent and problematic in
developed society'? and worldwide,” yet we know very
little about its associations with comorbidities such as
BP in persons with chronic diseases such as MS. To
that end, the present study examined the association of
self-reported sitting time with BP outcomes in patients
with MS versus controls. Overall, there were no sig-
nificant differences between the two groups for sitting
time, SBP, DBP, and MAP. Importantly, both groups
spent approximately 7.5 hours per day sitting, and this is
generally consistent with previous studies.’*! Approxi-
mately 22.6% of our patients with MS had hypertension
based on either taking antihypertensive medications or
the presence of elevated BP, and this is consistent with
estimates from previous research that range from 17.1%
to 30.1% of patients with MS in North America.*®®
The BP metrics indicated that participants in both
samples were generally not hypertensive according the
World Health Organization’s guidelines.? Interest-
ingly, the present data identified moderate, statistically
significant correlations (r = 0.365-0.425) between all BP
outcomes and sitting time for the patients with MS but
not for the controls, although these correlations did not
significantly differ between groups. Such results indicate
that a higher amount of time sitting was moderately
associated with higher values for SBP, DBP, and MAP
in patients with MS, and this was independent of BMI.
We are intrigued by these findings that identify sitting
time as a correlate of BP in MS.

We considered BMI and disability status, in particu-
lar, as possible explanations for the association between

International Journal of MS Care

5



Hubbard et al.

sitting time and BP measures in MS. This was based
on two previous studies that identified BMI as a pos-
sible mediator for the relationship between television
viewing and BP-related outcomes in healthy adult
populations.”!” We further note that disability is associ-
ated with sitting time and increased risk of cardiovas-
cular comorbidities in MS.! Our correlational analyses
between BP and other possible correlates (ie, BMI,
PDDS scale, GLTEQ, and BP medications) identi-
fied nearly significant correlations between only BMI
and two of the three BP measures (SBP and MAP) in
patients with MS. To that end, we calculated multiple
hierarchical linear regressions between sitting time and
BP measures, adjusting for BMI only in patients with
MS. The IPAQ measure of sitting time accounted for
13%, 15%, and 18% of the variance in SBP, DBP,
and MAP, respectively. The association between sitting
time and DBP was unaffected in the additional analyses
adjusting for BMI (AR* = 0.093, P = .075). Interest-
ingly, the present analyses indicated that BMI was a
significant predictor of additional variance for SBP (AR*
= 0.124, P = .040) and MAP (AR* = 0.117, P = .040).
These data suggest that BMI is not the likely explanation
for the association between sitting time and BP metrics
in MS, but there may be an interaction between BMI
and sitting time in MS that should be researched further.

We additionally considered leisure-time physical
activity as a possible covariate of the association between
sitting time and BP outcomes. Leisure-time physical
activity includes activities such as walking, dancing,
gardening, hiking, swimming, and cycling. The pres-
ent analyses demonstrated a significant and large dif-
ference in physical activity between patients with MS
and controls. The literature supports this finding**°
and suggests that people with MS do not engage in
enough physical activity to acquire its benefits. How-
ever, GLTEQ scores were not significantly related to
sitting time or the BP measures and were not included
in the multiple hierarchical linear regressions. Note that
sedentary behavior and leisure-time physical activity are
two separate constructs,'? instead of the absence or pres-
ence of one or the other. Indeed, there is a general weak
association between sedentary behavior and physical

activity,’®¥

and these represent separate and distinct risk
factors for chronic, noncommunicable diseases.!? Thus,
we are not inclined to offer leisure-time physical activity
as a possible explanation for the correlation between sit-

ting time and BP metrics in MS.

Sitting time was not associated with any of the BP
measures in the control sample without MS. These
results are consistent with previous literature identify-
ing significant associations between objectively mea-
sured sitting time and waist circumference, triglyceride
levels, and C-reactive protein level but not SBP and
DBP in adults from the National Health and Nutrition
Examination Survey cohort.*® Other data on adults from
Canada indicated significant but inconsistent relation-
ships between sedentary time variables and BP, such that
sitting time was associated with DBP but not with SBP
and sedentary breaks were associated with SBP but not
with DBP.*

There are other possibilities that might explain the
association between sitting time and BP in persons with
MS but not in controls. One possibility is other health
behaviors, such as diet and smoking. Dietary sodium
intake has been linked to disability status in persons
with MS.% Smoking has been associated with a pro-
gressive disease course, increased progression in clinical
disability, increased lesion volumes, and brain atrophy
in MS.##? These findings suggest that health behav-
iors exert profound effects in MS. Perhaps those with
MS who are sedentary also have poor dietary behaviors
and smoke, and both of those health behaviors may be
associated with BP. However, we do not have data on
dietary intake, and none of our participants were cur-
rent smokers. Other environmental factors, such as liv-
ing in an urban versus a residential neighborhood, pet
ownership, and employment status and environment,
may affect this relationship. It is also possible that the
stronger relationship between sitting time and BP may
be associated with something unique about MS and its
pathophysiology. Neuroanatomical changes, including
lesions in the brainstem and upper spinal cord, might
interfere with autonomic control and influence BP and
perhaps sedentary behavior.” Some research demon-
strated that brain lesion load in MS was correlated with
cardiovascular autonomic dysfunction.’ Others have
reported that the metaboreflex and carotid baroreflex are
altered in MS, affecting BP control.** These should be
considered as possible mechanisms in future research.
These possible explanations warrant further investiga-
tions in persons with MS regarding sitting time and BP
that include behavioral, environmental, and pathophysi-
ologic outcomes.

Sitting time may be a new target for reducing cardio-
vascular comorbid conditions in patients with MS, and
the associated impact in MS could be great. Sedentary

International Journal of MS Care

6



behavior and hypertension, individually, may contribute
to the disease process of advancing MS.% We identified
significant associations between sitting time and BP in
the present sample of patients with MS, although our
sample had relatively mild disability, primarily pre-
sented with a relapsing-remitting disease course, and was
slightly overweight based on BMI. This is promising as
an initial examination and clearly addresses our research
question, and one might expect even stronger asso-
ciations in persons with moderate or severe MS disability
wherein there is more sitting time'? and possibility more
cardiovascular comorbidity.”” Such a possibility requires
verification in future research. Future research might
be strengthened by conducting 24-hour ambulatory
monitoring of BP when considering this association with
sedentary behavior. Nevertheless, we observed significant
associations between sitting time and BP metrics even in
this sample with relatively mild MS disability, and this
suggests that BP might be an important cardiovascular
disease outcome of sedentary behavior change interven-
tions. Importantly, conditions such as hypertension
are reasonably prevalent and associated with enough
morbidity in the MS population to warrant specific

prevention efforts,"!

and behavioral modifications might
be one such approach for reducing sitting time. To that
end, prescriptions that decrease sitting time in patients
with MS could possibly reduce cardiovascular comorbid
conditions and disability progression associated with
cardiovascular comorbidities.®#¢ Such results as ours and
those from the general population literature® suggest
that sedentary time may have consequences in patients
with MS and further support the assessment of sedentary
time as a target for reducing comorbidities and second-
ary consequences.

This study is not without limitations. The pres-
ent study is a secondary analysis of data collected for
another study. Sedentary behavior was measured by
self-report of sitting time, and we did not include an
objective assessment of all forms of sedentary behaviors
(eg, lying down or stationary standing). However, the
self-report measure used has been validated previously?!
and yielded sitting time similar to that of other previous
investigations in MS.?"*° The present sample size was
relatively small and homogenous, with minimal disabil-
ity. The small sample size has limited power and may be
responsible for the nonsignificance of many correlations
reported herein. We did not collect data on smoking
history or physical therapy participation. The sample
was mostly female, married, employed, and white and
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had children. On average, the participants with MS
had relapsing-remitting MS for less than 10 years. The
present results are not necessarily generalizable to those
with more severe disability or who are nonambulatory,
with progressive MS, or who are black, and may not be
representative of the entire MS population. The black
community, in particular, typically has a more severe
disease progression and exhibits higher rates of hyperten-
sion,” and this warrants a similar study for persons in
this demographic group. There is a potential for selec-
tion bias and cohort effect bias in the present study, and
physically active participants may have preferentially
volunteered for this study; however, this does not seem
to be the case considering the difference in GLTEQ
scores between patients with MS and controls. We used
self-report measures, which have the potential for recall
bias. Our recruitment methods differed between groups,
which may attenuate the comparability of the results
between persons with MS and controls. Nonetheless,
the strengths of this study include the novel association
between sedentary time and BP metrics using age- and
weight-matched patients with MS and controls.

In conclusion, overall this study identifies a signifi-
cant association between increased sedentary time and
increased BP outcomes in MS. These data prompt the
need for additional examinations of sitting time and
its possible consequences in the risk of cardiovascular
comorbidity in patients with MS and behavioral inter-
ventions designed to combat sedentary time in patients
with MS. The reduction of sitting time might yield desir-
able consequences for outcomes in MS, especially in per-
sons who are ambulatory. For example, future research
could include cardiovascular outcomes and objectively
measured sedentary time. Future behavioral interven-
tions could include reducing or breaking up sedentary
time through intermittent activity breaks or a walking
program. We await additional research in this area that
examines sedentary behavior and its role in MS. O

PRACTICE POINTS

e Cardiovascular comorbidities such as hyperten-
sion are linked to more rapid progression of
ambulatory disability and increased risk of cane
use in patients with MS.

e This study observed significant correlation
between increased sitting time and increased
blood pressure metrics in patients with MS.

e Sitting time may be a new target for reducing
cardiovascular comorbidity in patients with MS.
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