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Background: Orthostatic hypotension (OH) based on a change from seated-to-standing blood
pressure (BP) is often used interchangeably with supine-to-standing BP.

Methods: The Study to Understand Fall Reduction and Vitamin D in You (STURDY) was a
randomized trial of vitamin D3 supplementation and fall in adults aged =70 years at high risk of
falls. OH was defined as a drop in systolic or diastolic BP of at least 20 or 10 mmHg, measured

at pre-randomization, 3-, 12-, and 24-month visits with each of 2 protocols: seated-to-standing and
supine-to-standing. Participants were asked about orthostatic symptoms, and falls were ascertained
via daily fall calendar, ad hoc reporting, and scheduled interviews.

Results: Among 534 participants with 993 paired supine and seated assessments (mean age 76

+ 5 years, 42% women, 18% Black), mean baseline BP was 130 + 19/68 + 11 mmHg; 62% had

a history of high BP or hypertension. Mean BP increased 3.5 (SE, 0.4)/2.6 (SE, 0.2) mmHg from
sitting to standing, but decreased with supine to standing (mean change: —3.7 [SE, 0.5]/-0.8 [SE,
0.3] mmHg; P-value < 0.001). OH was detected in 2.1% (SE, 0.5) of seated versus 15.0% (SE,
1.4) of supine assessments (£ < 0.001). While supine and seated OH were not associated with falls
(HR: 1.55[0.95, 2.52] vs 0.69 [0.30, 1.58]), supine systolic OH was associated with higher fall
risk (HR: 1.77 [1.02, 3.05]). Supine OH was associated with self-reported fainting, blacking out,
seeing spots and room spinning in the prior month (~-values < 0.03), while sitting OH was not
associated with any symptoms (P-values = 0.40).

Conclusion: Supine OH was more frequent, associated with orthostatic symptoms, and

potentially more predictive of falls than seated OH.

Keywords
blood pressure measurement; falls; light-headedness; orthostatic hypotension

INTRODUCTION

Orthostatic hypotension (OH) is a common condition among older adults that is associated
with a higher risk of falls, dementia, and early death, as well as a higher burden

of orthostatic symptoms.1~* Guidelines on the measurement of OH are inconsistent -
some recommend a supine-to-standing protocol and others describe a seated-to-standing
protocol.>7 In a recent meta-analysis, nearly all antihypertensive trials used a seated
protocol as a safety parameter in the setting of more intensive hypertension treatment.®
However, the impacts of seated versus supine protocols on the detection of OH and their
relationships with long-term events have not been adequately described.

The Study to Understand Fall Reduction and Vitamin D in You (STURDY) was a double-
blind, randomized trial that tested the effects of four doses of vitamin D3 (200, 1000,

2000, and 4000 1U/day) on fall risk in older adults (70 years and older) with low serum 25-
hydroxyvitamin D [25(OH)D] levels (10-29 ng/ml).%:10 STURDY did not find any benefits
from high doses of vitamin D3 supplementation on fall risk or risk of seated OH.11 An
ancillary study to STURDY implemented a supine OH protocol in addition to the seated
protocol collected as part of the main trial.
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The purpose of the present study was to compare (1) the prevalence of OH detected via

a supine-to-standing versus a seated-to-standing assessment, (2) the association of supine
versus seated OH with incident falls, and (3) the association of supine versus seated OH
with orthostatic symptoms. We hypothesized that supine OH would be more prevalent, more
predictive of falls, and more strongly associated with orthostatic symptoms than seated OH,
which could inform how OH should be performed in clinical and research settings.

STURDY was a National Institute on Aging-sponsored trial conducted between July 2015
and May 2019 in Maryland at two community-based research clinics (Hagerstown, MD;
Woodlawn, MD). A description of the trial’s design and results are reported elsewhere. %10
In July 2017, participants were invited to participate in a supine OH ancillary study funded
by the National Heart, Lung, and Blood Institute. Both parent and ancillary studies were
approved by the Johns Hopkins University Institutional Review Board. All participants
provided informed consent in writing.

STURDY included community-dwelling, older adults, aged 70 years and older with low
serum 25(0OH)D levels between 10-29 ng/ml and elevated fall risk (i.e., 2 or more

falls or 1 injurious fall in the past year, fear of falling, difficulty maintaining balance,

or use of an assistive device). Adults with cognitive impairment, hypercalcemia, kidney
stones, consuming >1000 1U/day of vitamin D3 supplements, or >1200 mg/day of calcium
supplements were excluded.%10

OH protocols

Seated OH was measured by trained staff as part of the STURDY trial at baseline,

3-, 12-, and 24-month visits. Participants sat for 5-min with their backs supported, legs
uncrossed, and feet flat on the ground. Cuff size was chosen based on measured right arm
circumference, and three seated blood pressure (BP) measurements were performed with

an Omron HEM907XL (Omron Healthcare Inc., Lake Forest, IL, USA), separated by 30 s.
Afterward, participants were asked to stand and rest their arm on a bedside table, positioned
to support their arm at about the height of their heart at a 70-80 degree angle from their
torso. After 1-min from the time both feet were on the ground, participants underwent 3
additional BP measurements separated by a 30-s pause prior to the initiation of the next
measurement while standing.

The supine OH protocol was performed at the randomization visit (approximately 2 weeks
after the baseline visit) and the 3-, 12-, and 24-month visits as part of an ancillary study,
examining OH timing and position. At the 3-, 12-, and 24-month visits, supine OH was
performed later on the same day immediately after the seated OH protocol. The protocol
asked staff to perform the supine assessment prior to phlebotomy and physical function
assessments. Regardless of the preceding activity, for the supine OH protocol, participants
lied supine for 5 min. BP was then measured 3 times with a 5-s pause prior to the initiation
of the next measurements with their arm lying by their side. Participants were then asked
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to stand up as quickly and safely as possible and place their arm on a pre-positioned
bedside table where their arm could rest at heart level at about a 70-80 degree angle

from their torso. Research staff members were permitted to provide assistance during the
process of standing. If the participant felt dizzy or uncomfortable during standing, they
could lean against the exam table, but otherwise were asked to stand away from the table.
We performed 3 measurements immediately after both feet were on the ground (5-s pause
between measurements) and another 3 measurements, timed at 3-min after standing (5-s
pause between measurements).

Visits were performed both in the morning and afternoon of a typical workday. Participants
were required to wait at least 30 min after smoking, exercise, meals, or caffeine prior to BP
measurement.

Analyses were restricted to visits at which participants had paired seated and supine
protocols, except for pre-randomization during which a participant had a seated
measurement at the baseline visit and a supine measurement during the randomization visit.
For both protocols, we determined the difference in mean standing and seated or supine

BP, based on the average of all available measurements. There were up to 3 seated and up
to 3 standing BP measurements for the seated protocol, and up to 3 supines and up to 6
standing BP measurements for the supine protocol. OH was based on the average of the up
to 6 standing BP measurements and defined as a drop in systolic blood pressure (SBP) of at
least 20 mmHg or a drop in diastolic BP of at least 10 mmHg, using thresholds described

in the consensus definition.® We also defined: (1) systolic OH as a drop in SBP of at least
20 mmHg regardless of the change in diastolic blood pressure (DBP), (2) diastolic OH as

a drop in DBP of at least 10 mmHg regardless of the change in SBP, and (3) orthostatic
hypertension as an increase in SBP of at least 20 mmHg or an increase in DBP of at least 10
mmHg.

Heart rate was measured at the time of all BP assessments. Orthostatic tachycardia was
defined as an increase in heart rate after standing a least 20 beats per minute.

STURDY used the World Health Organization’s definition of a fall, which is, any fall, slip,
or trip in which the participant lost balance and landed on the floor or ground or at a lower
level.12 STURDY used three methods to ascertain falls over the up to two-year follow-up
period: monthly calendars, scheduled clinic visits and telephone calls, and ad hoc telephone
contacts (participants called the clinic if they fell).13 Participants were provided a calendar
each month and were asked to document whether a fall occurred on their calendar daily.
Incident and recurrent fall surveillance continued up to 2 years or until the study ended.

Orthostatic symptoms

As part of the supine OH protocol, but prior to the BP measurements, participants answered
questions about the frequency of orthostatic symptoms experienced in the preceding 30-
days, that is, the occurrence of light-headedness, dizziness, fainting, blacking out, seeing
spots, imbalance, room spinning, racing heart, sweating episodes, vision changes, nausea,
trouble concentrating, shortness of breath, headache, muscle weakness, and fatigue during
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the process of standing up. Participants answered using a 9-point Likert scale; symptoms
were then dichotomized as none (score 1) or any symptoms (scores 2-9). These symptoms
were assessed during the randomization visit and during the 3-, 12-, and 24-month visits.

Distinct from the symptoms above, after the seated OH protocol, participants were asked if
they felt lightheaded or dizzy immediately after standing and again after the three standing
BP measurements were completed. During the supine OH protocol, between the immediate
and the 3-min delayed measurements, participants were asked the following on a 9-point
Likert scale: “As you stood or as you are standing right now, on a scale from 1 to 9, with

1 being ‘no symptoms’ and 9 being the ‘worst possible’, please rate if you feel (or felt):
dizziness, lightheadedness, faint, or like you might black out.”

Other covariates

Analysis

Age, sex, race (non-Black, Black, or unknown), history of cardiovascular disease (yes

or no), diabetes (yes or no), history of high BP or hypertension (yes or no), history of
Parkinson’s disease (yes or no), fall in the past year (yes or no), and use of antidepressants,
Parkinson’s disease medications, antipsychotic medications, angiotensin-converting enzyme
inhibitors or angiotensin receptor blockers, beta blockers, calcium channel blockers,
diuretics, central alpha agonists, and alpha blockers were self-reported. Body mass index
(BMI, kg/m?) was calculated based on measured height and weight.

We described the characteristics of the adults who had both a seated and supine OH
assessment using means and proportions overall and according to seated or supine OH
status, identified at any time during the study. In addition, we determined the proportion
with OH according to protocol within age categories (70-74, 75-79, 80-84, and 85 years
or older) and according to self-reported biologic sex. Changes in BP by protocol were
visualized with scatter plots and Lowess curves.

We determined the prevalence of OH, systolic OH, and diastolic OH among all instances
of OH, using generalized estimating equations (Poisson family, log link, robust variance
estimator, exchangeable correlation matrix) to account for repeated OH measurements
among participants. For differences in SBP or DBP after standing, we used generalized
estimating equations with a normal family identity link (robust variance estimator,
exchangeable correlation matrix). These models were repeated to examine heart rate

and orthostatic tachycardia. We compared means and proportions between seated and
supine protocols using generalized estimating equations as well. We also repeated these
analyses restricted to post-randomization visits only, given the asynchrony between pre-
randomization assessments.

The absolute risk of falls from randomization was visualized with cumulative incidence
plots according to each OH protocol in our study’s analytic sample, restricted to participants
with both seated and supine protocols as well as an unrestricted sample with unpaired supine
or seated OH assessments. We determined the relative risks of the incident and subsequent
falls associated with OH, systolic OH, diastolic OH, difference in SBP, and difference in
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DBP using Cox proportional hazards models following the Andersen-Gill approach for
multiple failure survival analysis.141

Each OH metric was treated as a time-varying covariate. OH status was determined before
fall events and updated at scheduled assessments (3-, 12-, 24-month visits). For both
protocols, follow-up began with the randomization visit. All Cox models were adjusted

for age, sex, race, and field center with a robust variance estimator. We also used restricted
cubic splines to visualize the relationship between differences in SBP and DBP from seated
or supine protocols with falls and compared the pseudo-likelihood ratios of models with
and without the addition of supine or seated protocol splines, using likelihood ratio tests.

In sensitivity analyses, we repeated these models: using first fall only, examining the supine
OH adjusted for seated OH, examining supine OH based on a subset of three standing
measurements for the average standing BP that most corresponded to the timing of the three
seated OH protocol standing measurements (i.e., measurements 2—4 or measurements 3-5 of
the 6 total), and adjusting for assigned vitamin D3 dose (200 IU/day vs 1000+ IU/day). We
also examined orthostatic hypertension based on both supine and seated protocols.

In addition, we determined the relationship between OH from supine or seated protocols
with orthostatic symptoms experienced in the preceding 30-days or identified during either
protocol, using generalized estimating equations (binomial family, logit link, robust variance
estimator, exchangeable correlation matrix).

Baseline characteristics

Of the 534 STURDY participants who underwent both seated and supine OH protocols, we
identified 21 (3.9%) with seated OH and 109 (20.4%) with supine OH at any time during
the study (Table 1). Of the 21 with seated OH, there were no OH recurrences. In contrast,
there were 144 instances of supine OH observed among the 109 participants with supine
OH. Compared to participants with OH identified via the supine protocol, participants with
seated OH were more often women or Black adults, had a higher baseline seated BP, had

a more frequent history of cardiovascular disease or hypertension, used more Parkinson
medications, beta blockers or angiotensin-converting protocol and 424 without orthostatic
hypotension with the supine protocol. enzyme inhibitors/angiotensin receptor blockers, and
used fewer diuretics. Characteristics between those included in this ancillary and those
excluded were comparable (Figure S1; Table S1).

Prevalence of OH and postural change in BP

The number with supine OH at any time during the study was greater than the number with
seated OH at all ages and this difference was highest among adults age 85 years and older
(Figure 1A,B). OH was higher among women compared to men when measured using the
seated protocol, but lower among women compared to men when using a supine protocol.
Of the 993 OH assessments (see Table S2), OH was identified in 2.1% (SE, 0.5) with

a seated protocol and in 15.0% (SE, 1.4) with the supine protocol (Table 2); only 0.9%
(SE, 0.3) had both seated and supine OH (Table S3). Furthermore, the mean difference in
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SBP/DBP (i.e., standing minus seated or supine) was 3.5 (SE, 0.4)/2.6 (SE, 0.2) mmHg with
the seated protocol versus —3.7 (SE, 0.5)/-0.8 (SE, 0.3) with the supine protocol (Figure
2A,B). Mean BP in the seated position was lower than in supine or standing positions.
Changes in BP elicited by either protocol followed a linear relationship (Figure S2). OH
from the supine protocol was more common than the seated protocol across age categories
and for both men and women (Table S4). Findings were similar in sensitivity analyses that
excluded the pre-randomization visits (Table S5).

Examination of heart rate showed more frequent orthostatic tachycardia and greater
increases in heart rate with the supine protocol (Figure S3; Table S6).

Association with falls

Association

Among the 534 participants, who underwent the supine protocol at least once, 204
participants experienced at least 1 of the 481 falls observed over a median of 1.7 years

of follow-up. The number of OH measures contributing to recurrent fall analyses is shown in
Table S7. There was a stronger, yet non-significant, association between the risk of falls and
OH from the supine protocol versus the seated protocol (Figure 2C,D) with a similar pattern
using all available measurements (including non-concurrent OH assessments; Figure S4).

We observed non-linear relationships between change in BP and falls (Figure S5), and
thus do not report associations with differences in SBP or DBP. While a supine SBP
spline was significantly associated with falls (£ = 0.0001), a seated SBP spline was not
significantly associated with falls (2= 0.07). Splines of both seated DBP and supine DBP
were significantly associated with falls (£=0.0002 seated and 2= 0.0006 supine).

While the hazard ratio of seated OH with falls was 0.69 (95% CI: 0.30, 1.58), the hazard
ratio of supine OH with falls was 1.55 (95% CI: 0.95, 2.52) (Table 3). Supine systolic OH
showed the greatest association with falls (HR: 1.77; 95% CI: 1.02, 3.05). Results were
similar in sensitivity analyses (Tables S8-S13).

with orthostatic symptoms

Seated OH was not statistically associated with any of the orthostatic symptoms examined
during OH protocols or historic orthostatic symptoms in the previous 30 days (Tables S14
and S15). In contrast, supine OH was associated with significantly higher odds of fainting
(OR: 3.46; 95% ClI: 1.40, 8.55), blacking out (OR: 6.53; 95% CI: 2.01, 21.24), seeing spots
(OR: 2.00; 95% ClI: 1.25, 3.24), and room spinning (OR: 2.03; 95% CI: 1.09, 3.77).

DISCUSSION

In this population of older adults at higher risk of falling that underwent paired seated and
supine OH protocols, a supine protocol identified substantially more OH than the seated
protocol. The two protocols elicited distinct physiologic responses with the seated protocol
being associated with a mean increase in BP, while the supine protocol was associated with
a mean decrease in BP. Systolic OH from the supine protocol, but not from the seated
protocol, was associated with falls. Moreover, OH from the supine protocol was associated
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with orthostatic symptoms in the preceding 30 days. These findings suggest that a supine
protocol is more effective for detecting clinically relevant OH.

There is substantial variability in OH prevalence among older adults with reports of OH
prevalence ranging from 2% to 28%.16-19 Much of this variability has been attributed to
population characteristics. However, our study, like others,20-23 indicates that measurement
protocol may be an important factor in the detection of OH. Our findings may help reconcile
this heterogeneity in prevalence estimates in the literature, demonstrating stark differences
in the prevalence of OH in the same population of older adults based on whether they were
supine or seated prior to standing.

We found important differences in how BP changed according to the seated-to-standing

and supine-to-standing protocols. We expected BP to drop to a greater extent with the
supine protocol compared to the seated protocol. In contrast, BP rose upon standing from
the seated protocol but was reduced upon standing from the supine position. We suspect
these differences may reflect the effects of gravity on distinct blood volume distributions in
rested supine and rested seated positions.28 However, the population is likely an important
consideration here, as at least one other study of patients with predominantly neurogenic OH
did not observe an increase in BP with seated-to-standing protocols.?

We found a non-significant trend that supine OH was more effective in identifying those
at higher risk for falls than seated OH. Moreover, supine OH was associated with several
orthostatic symptoms. This adds to the literature, demonstrating that beyond being more
sensitive, supine OH better identify clinically relevant OH.

Our study has limitations. First, our sample size, while somewhat large, still may have been
underpowered to detect associations with falls, and confidence intervals for the associations
of OH with falls overlapped between seated and standing OH. Second, there were up to 6
assessments performed during the standing period of the supine protocol, which included
the time immediately after standing, versus only 3 assessments for the seated protocol.
Measures within 1-min have been found to better predict falls than later measures.! While
we can estimate result times during the seated measurement, exact times in this study

were not recorded. However, sensitivity analyses where we restricted the supine assessment
to the same number of measurements at a similar time interval did not meaningfully

change the association of supine OH with falls. Third, supine protocol measurements

were performed after seated protocol assessments. Thus, measures could be impacted by
later times of the day or order effects often observed with BP measurement.24:25 Future
studies that compare seated and supine protocols should randomize the order of assessments.
Fourth, the pause between BP measures differed between seated and supine protocols. The
shorter, 5-s pause may not be adequate for a washout of the effects of supra-systolic cuff
inflation. Nevertheless, standing BPs were similar regardless of protocol. Fifth, we examined
multiple orthostatic symptoms, increasing the possibility of falsely positive associations for
individual symptoms. Thus, in our interpretation of these analyses, we focused on the pattern
of associations rather than single symptoms. Sixth, our study included community-dwelling
older adults at risk for falls. Neurogenic conditions were not assessed at baseline and

were likely rare. This is an important distinction from a number of other studies on OH
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among institutionalized adults or patient populations recruited from specialty clinics (e.g.,
autonomic dysfunction).2126 Seventh, while supine OH may be more clinically relevant,

it is more difficult to standardize in research and clinical practice compared to a seated
protocol.?” Eighth, symptoms regarding the prior 30 days were self-reported and may be
subject to recall bias. Ninth, OH status changed between visits for a number of participants.
However, there was not sufficient consistency in the number of visits to determine causes of
change in OH status. This represents an important topic for subsequent research.

Our study has notable strengths. First, despite its observational design, all assessments
were performed by highly trained staff in a standardized fashion and compared among

the same participants, minimizing the effect of confounding characteristics. Second, our
population was a diverse, community-based cohort of older adults at high risk of falls.
While these findings might not generalize to populations with rarer forms of OH, for
example, neurogenic OH,2 they are applicable among commonly encountered, ambulatory
presentations among older adults in clinical practice. Third, STURDY used a highly robust
fall ascertainment protocol, increasing our sensitivity to detecting falls. Moreover, we also
examined a range of orthostatic symptoms, which are complementary to falls and represent
potential pathologic contributors to fall events.

Our study has clinical implications. Both clinicians and researchers are frequently faced
with the question of whether to assess OH using a supine or seated protocol, a decision
often driven by time constraints. Many have viewed seated OH protocols as time saving

or as a way to screen for persons that might need a more detailed supine assessment. Our
results challenge this perspective, showing that the two procedures elicit distinct physiology
and that the supine protocol may better identify adults at risk for orthostatic symptoms

and perhaps falls. While research efforts to simplify and shorten assessments are needed,

it is evident that a seated OH assessment cannot replace a supine OH assessment when
monitoring for safety in response to a treatment or for determining subsequent fall risk.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key points

. In this community-based population of older adults at risk for falls, seated and
supine protocols elicited distinct physiologic responses, suggesting that are
not interchangeable.

. Orthostatic hypotension detected via a supine protocol was more common and
more strongly associated with orthostatic symptoms and perhaps falls than
orthostatic hypotension from a seated protocol.

Why does this paper matter?

In clinical practice, a seated protocol should not be considered a substitute for a supine
protocol to screen for orthostatic hypotension.

JAm Geriatr Soc. Author manuscript; available in PMC 2023 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Juraschek et al.

() 50
T =
(@]
E 40 -
=
) ) o
o 30+ I
N I}
8 +16.3% +15.2% +13.6% +26.6% l’
S~—" 20 . I Ed
o ]
% ! / / 4
“— U 4 ’ 1
[ i ’ ’ ’ )
o 10 7 ’ ’ M
O ’ ’
o) ;' ;
o
0 -
T T T T
70-74 75-79 80-84 85-97
Age (years)
| ® Seated € Supine |
Age 70-74 75-79 80-84 85-97
Seated
No OH 234 150 83 46
OH 6 7 5 3
Total 240 157 88 49
Supine
No OH 195 126 71 33
OH 45 31 17 16
Total 240 157 88 49
FIGURE 1.

Percentage (95% CI) with OH <=

Page 13
25-]
20 7
’
/ ’
4 )
’
15 il ’ 4
’ ’
+138% ¢ +18.4%
’
10+ - 7
’ ’
’ ’
’
i 7
5 }'
O -
T T
Women Men
I. Seated 4 Supine |
Sex Women Men
Seated
No OH 211 302
OH 13 8
Total 224 310
Supine
No OH 180 245
OH 44 65
Total 224 310

Unadjusted proportion (95% CI) with orthostatic hypotension at any time during the
study according to seated (circle) or supine (diamond) protocols across (A) baseline age
groupings: 70-74, 75-79, 80-84, and 85-97 years or greater or (B) self-reported biologic
sex. Displayed is the absolute difference in proportion within each age or sex group

JAm Geriatr Soc. Author manuscript; available in PMC 2023 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Juraschek et al.

Page 14

(A) (B)
3] 2
[%2] \~ © S ~a
© 1 S © - Average standing DBP Seo
o AN = R P R R §
4
:'E: - Supine s jE: ~ s
@ - Supine
IS . S g “ e
~ _Aieiaie_s irim_q EB_p ______________ . = '/' Stand
O 2] RS ®) 8 pad Stand
2 L ’ N X4
3 , S ’
Vo) Rg Stand WO
> & - /, Stand Sy
o - R o ©
3 2
&4 S -Sit
Sit
(s B (303
C: T T © T T
Seated-to-Standing Supine-to-Standing Seated-to-Standing Supine-to-Standing
(C) (D)

Cumulative Incidence
0.50 0.75 1.00

0.25

0.00

Seated Protocol

T T

T
12 18 24

Time (months)

Number at risk

Cumulative Incidence
0.50 0.75 1.00
L 1 1

0.25

0.00
1

Supine Protocol

Number at risk

T T

T
0 6 12 18 24

Time (months)

NoOH 226 259 226 200 59 NoOH 195 230 204 172 48
OH 9 4 4 4 1 OH 40 33 26 32 12

[-==-- No OH OH | [----- No OH OH |
FIGURE 2.

Mean (95% CI) (A) systolic blood pressure (SBP) and (B) diastolic blood pressure (DBP)
in each position of the seated-tostanding or supine-to-standing protocols. The horizontal
gray dashed line represents the mean standing blood pressure from both seated and supine
protocols. Means were estimated using generalized estimating equations with a robust
variance estimator. Cumulative incidence plots of the risk for recurrent fall events according
to orthostatic hypotension status as a time-varying covariate identified using the (C) seated
or (D) supine protocol. These plots are restricted to the population with both seated and
supine protocols. Plots truncated at 750 days post-randomization

JAm Geriatr Soc. Author manuscript; available in PMC 2023 August 01.



Page 15

pa1eas au) Y uoisualodAy o11eIsoyLIo INOYIM ZTS 01 SpU0dsaliod iy “auljaseq Je uonisod payess ay) Ul painsesw ainssald poolq yim g£g Ajuo a1am aiay I

“UOITRIABP PJIBpURIS ‘AS ‘UOISUBI0dAY 211eISOYLI0 ‘HO 18X00]q J01dsdal || uisuslolBue ‘gyy ‘8wAzus BuIIBAU0D-UISUSIOIBUE ‘JOV :SUOIIBIABIGGY

Juraschek et al.

7°99 129 z9L v'29 629 9% ‘teak 1sed aup ul |red
9'GT 89 eVl '8 98 9% ‘asn 4ax20]q eyd)y
00 60 00 80 10 9 ‘asn 1siuobe eydje [enua)
VLT 70z S6 102 L'6T %% ‘asn onaInIq
6'€C 6'TC 8'€C [A44 € % ‘9N J9%20|q [uUeYD WNId[ED
L'Se 9°0g 6Cr 062 9'6C % ‘9sn 42300]q eleg
[Aas L8y ran 7’9y v'iy % ‘85N GYV/I0HgIYUl 3OV
00 00 00 00 00 % ‘9N onoydAsdnuy
00 00 00 10 90 9 ‘asn uonealpaw asessip s uosuiyied
0'¢e 8'GT 06T (VWA 0.7 9% ‘asn Juessaldapnuy
1'8G 829 1’98 019 029 % ‘uoisuauadAy 1o ainssaid poojq ybiy jo A101siH
8¢ A 87 v ST % '9SeaSIp S, UosUIed J0 AI0ISIH
5.2 992 eee §'9¢ 8'9¢ % ‘sajagelp Jo AoisiH
62 1’82 T8¢ G'8C 8'8C % '9SEaSIp 1e|Ndsenolp.ed J0 AI0JSIH
(e'5) 8'6¢ (e'9) e0g (09) 62 (e'9) e'0e (e'5) z0oe 2W/B3 ‘xepul ssew Apog
(°07) 529 ALOD08Y oy, L8010 829  ,(101)629 anoseIq
@engost  pGBNIET (oo (G8TEGLT  (98T) 862T aifoshs
OIEE ‘ainssaid P00|q pajess auljaseg
(A4 VLT €ee €L 0'8T % |9
9'65 9.8 '8¢ 6'85 185 % ‘U
(2'9) 89, (z9) oL (e'9) v'8L (e'9) zoL (e9) €9L Teak ‘aby
60T=N‘HO GZr=N'HOON TZ=N‘HO €£€I5=N ‘HOON v€5 =N
11e48nO
auidng paless
% 10 (dS) uesw ‘sa1ISLIB)dRIRYD Buljaseg
T 319vl

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

JAm Geriatr Soc. Author manuscript; available in PMC 2023 August 01.



Page 16

Juraschek et al.

"ainssald poojq 91101SAS ‘dgS ‘uoisualodAy 211eISOYLIo ‘HO ‘ainssaid poojq 91j0IseIp ‘g ‘[eAl8ul 8dUBPIIU0I ‘1D SUOIRIAIGYY

'suoirenba Bunewnse pazifjesauab paisnipeun Buisn payewnsa aiam suoiniodold 's G Aq pajesedas alam sjuswiainseaw || ‘(Siuswainseaw 9 [e101) Buipuess Jaye uiw-g 1e pue Buipuels
Jaye AjareIpawwi syuawiainseaw € 01 dn Ag pamoy|oy 15l JO Ulw G Jaye uoiisod auldns ayl Ul suawainseaw ainssaid poojq € 01 dn papnjoul j02030.d auldns ay L s 0g Ag paresedas aiam sjuswainseaw
11V “Buipuels Jayye uiw T uonisod Buipuels sy} ul sjuswainseaw € 0} dn Aq Pamo]|o4 1581 JO UIW G Ja)je uoiisod pajess syl Ul suswainseaw ainssaid poojq € 03 dn papn|aul 02030.d payess ay L .ajoN

(€0-'v'1-) 80- (0eca)9e €66 BHWwW 'dgq ur sduasayia
(9z-'8v-) L'e- (ev'sa) gt €66  PHWW ‘'dgs ur sdusseyla
(zer'9og) 901 (tz'rozet €66 % 'HO dl10iselq
(zeT'9'8) L'0T (rz'80) v'T €66 % "HO 11035AS
(081 ‘9'2T) 0°ST (cevnte €66 % 'HO

(1D 9%S6) UBsW 10 94 ‘|020304d 8UIdNS (1D %SG6) UBSW J0 9% ‘|030304d PaIESS  SIUBLUSSSSSEe JO N

siuedionued $£G = ‘|090104d Juawainseaw 01 Bulplodde ainssaid poojq ul sabueyd jeamsod uesw pue uoisualodAy 2118ISOYLIO JO BdUB[eAdId

¢ 31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

JAm Geriatr Soc. Author manuscript; available in PMC 2023 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Juraschek et al.

TABLE 3

Association of orthostatic hypotension with falls, A= 534 participants

Seated

Supine

HR(95%CI) p
OH 0.69(0.30,1.58) 0.38
SystolicOH  0.38 (0.10,1.36)  0.14
Diastolic OH ~ 0.91 (0.38, 2.23)  0.84

HR (95% CI)

1.55 (0.95, 2.52)
1.77 (1.02, 3.05)
1.58 (0.88, 2.84)

p
0.08

0.04
0.13

Page 17

Note: Hazard ratios for time-to-fall were determined via Cox proportional hazards models. Falls were treated as recurrent events. Orthostatic
hypotension was a time-varying covariate updated at pre-defined study time points (pre-randomization, 3-, 12-, and 24-month visits. Models were
adjusted for age, sex, race, and field center. We ultimately did not display associations of difference in systolic and diastolic blood pressure with
falls since these were not linear (see splines in Supporting information). Abbreviations: Cl, confidence interval; HR, hazard ratio; OH, orthostatic

hypotension.
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