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Abstract

Objective—To evaluate the efficacy of device-guided slow-paced respiration for reducing the
frequency and severity of menopausal hot flushes.

Methods—Perimenopausal or postmenopausal women reporting four or more hot flushes per day
were recruited into a parallel-group, randomized trial of slow-paced respiration using a portable
guided-breathing device. Women were randomly assigned to use a standard device to practice
slowing their resting breathing rate to less than 10 breaths per minute for at least 15 minutes every
day or use an identical-appearing control device programmed to play relaxing non-rhythmic music
while monitoring spontaneous breathing. The primary outcome, change in hot flush frequency
over 12 weeks, was assessed using data from validated 7-day diaries abstracted by blinded
analysts.

Results—Among the 123 participants, mean age was 53.4 (£3.4) years. Women reported an
average of 8.5 (£3.5) hot flushes per day at baseline. After 12 weeks, women randomized to paced
respiration (N=61) reported an average reduction of 1.8 (95%CI:0.9-2.6) hot flushes per day
(-21%), compared to 3.0 (95%CI:2.1-3.8) hot flushes per day (—35%) in the music-listening
group (N=62) (p=0.048). Paced respiration was associated with a 19% decrease in frequency of
moderate-to-severe hot flushes, compared with a 44% decrease with music-listening (P=0.02).

Conclusions—In this randomized trial, women assigned to device-guided slow-paced
respiration reported modest improvements in the frequency and severity of their hot flashes, but
the paced respiration intervention was significantly less effective than a music-listening
intervention in decreasing the frequency and severity of these symptoms..

Correspondence may be addressed to: Alison Huang, MD, MAS, University of California San Francisco, Women’s Health Clinical
Research Center, 1545 Divisadero Street, Box 0320, San Francisco, CA 94115. Phone: (415)-514-8697. Fax: (415) 353-8666.
ahuang@ucsfmed.org.

Presented at the Northern American Menopause Society Annual Meeting in National Harbor, Maryland, on October 16, 2014.
Clinical Trial Registration: Clinicaltrials.gov, www.clinicaltrials.gov, NCT01466998.
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Introduction

Over half of U.S. women experience hot flushes during the menopausal transition, and up to
one third report symptoms 10 or more years after menopause [1, 2]. While estrogen therapy
is effective in suppressing hot flushes, it is associated with an increased risk of endometrial
cancer, and when combined with a progestin to prevent endometrial hyperplasia, it increases
long-term risk of cardiovascular, cerebrovascular, and thromboembolic events [3, 4]. Other
pharmacologic treatments such as antidepressants have modest effects on hot flushes, but
also side effects that limit their acceptability [5-8]. As a result, there has been widespread
interest in identifying non-pharmacologic treatments that are not only effective, but safe and
well-tolerated [6, 7].

One non-pharmacologic treatment that has been widely recommended for hot flushes is
slow-paced respiration, a behavioral relaxation technique that involves slowing the resting
respiratory rate and prolonging expiration [9, 10]. In clinical studies, regular practice of
slow-paced respiration has been shown to decrease sympathetic nervous system activity [11,
12] as well as improve management of chronic conditions such as hypertension associated
with excess sympathetic tone [13-15]. Since abnormal adrenergic neurotransmission is also
implicated in the etiology of hot flushes [16, 17], paced respiration has been recommended
as a potentially effective hot flush treatment [9, 10], despite limited evidence from
controlled trials [18-21].

We sought to estimate whether slow-paced respiration might provide an effective and
generalizable treatment strategy for hot flushes, using a portable device that provides
continuous guided-breathing support as well as objective, real-time feedback on adherence.

Materials and Methods

The Menopausal Treatment Using Relaxation Exercises (MaTURE) trial was a parallel
group, partially-blinded, randomized trial of slow-paced respiration for treatment of hot
flushes in perimenopausal and postmenopausal women. Participants were randomly
allocated in equal proportions to use a commercially-available, portable guided-breathing
device (ReSPERATE; Intercure, Ltd.) to practice slowing their respiratory rate to less than
10 breaths per minute for at least 15 minutes per day (paced respiration) for 12 weeks, or use
an identical-appearing device programmed to play non-rhythmic music without guiding
breathing (music-listening control). All participants provided informed consent prior to
randomization, and all procedures were approved by the institutional review board of the
University of California San Francisco (UCSF).

Participants were recruited from the general San Francisco Bay Area between January 2012
and December 2013 using community-based media efforts and recruitment fliers posted in
clinic waiting rooms. Eligible participants were women aged 40 to 59 years who were
perimenopausal or postmenopausal as defined by a history of bilateral cophorectomy, serum
follicle-stimulating hormone levels of =30 mU per mL, or self-report of nine or fewer
menstrual periods in the past year, and who documented an average of at least 4 hot flushes
per 24 hours on a validated 7-day hot flush diary [22].
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Women were excluded if they reported being pregnant or breastfeeding in the past year or
using medications with known effects on hot flushes in the past 3 months. Other exclusion
criteria included baseline respiratory rate <10 breaths per minute, chronic pulmonary
disease, systolic blood pressure <100 mm Hg, or diastolic blood pressure <60 mm Hg.
During a 7-day run-in period before randomization, candidates used a run-in device
programmed to play relaxing music, and only those who used the device for =212 minutes per
day on =6 days were eligible to continue.

Eligible women were randomized in equal ratios to one of the two intervention groups using
a computer algorithm involving randomly permuted blocks of 2, 4, and 6. A programmer
who had no direct contact with participants prepared a series of sequentially numbered,
opaque envelopes containing randomization assignment, and study staff opened envelopes
after confirming eligibility.

Participants randomized to paced respiration were instructed to use RESPeRATE, a
portable, guided-breathing device, available without prescription, and approved by the U.S.
Food and Drug Administration (FDA) for adjunctive treatment of hypertension. The device
includes a belt-type respiration sensor that is placed around the chest over clothing, along
with a small computerized box that generates musical tones transmitted through earphones.
Using the sensor, the device first senses the user’s spontaneous respiratory rate and then
begins to play musical tones synchronized to the user’s inspiration and expiration. The
device then gradually lengthens the interval between the tones to guide the user in slowing
respiration, while continuously monitoring the user’s breathing. For this study, devices were
purchased by investigators and loaned to participants free of charge.

Participants randomized to the paced respiration group received brief in-person instruction
(<15 minutes) from a research coordinator at the randomization visit. They were then asked
to use the device to practice slow-paced respiration at home for a minimum of 15 minutes
per day, consistent with recommended use for its FDA-approved indication of treatment of
hypertension, for 12 weeks. Participants were encouraged to practice at approximately the
same time each day to promote adherence. During practice sessions, participants were
advised to sit quietly and avoid listening to other music, watching television, reading,
sleeping, or other distracting activity.

A music-listening intervention was selected to control for participants’ time and attention in
practicing paced respiration, as well as the general relaxing effect of sitting quietly during
practice sessions. Participants assigned to music-listening were instructed to use a modified
RESPeRATE device that was identical in appearance to the standard device, but did not
actively guide their respiratory pattern; instead, the device was programmed to play a series
of three non-rhythmic, relaxing melodies while monitoring the user’s spontaneous breathing
rate. Music-listening participants received no instructions or encouragement to slow their
respiratory rate. To minimize differential expectations of treatment success, participants
were told that they were participating in a trial of two types of device-guided relaxation
therapy, and that investigators did not know which intervention, if any, would prove to be
effective in improving hot flushes.

Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Huang et al.

Page 4

Similar to participants in the paced respiration group, participants in the music-listening
group received brief in-person instruction at the randomization visit and then used their
devices for at least 15 minutes per day for 12 weeks. In both groups, women returned after 1
week to address any problems, and data from devices were downloaded at 1, 4, and 12
weeks to assess adherence to and quality of practice. Participants were also instructed to
keep logs of the dates and times of practice.

The primary outcome of the trial was change in the average daily frequency of hot flushes
over 12 weeks, measured using a 7-day diary validated and administered in multiple prior
clinical trials of hot flushes [22]. Each participant was given a blank diary at the screening,
4-week, and 12-week visits and instructed to record each hot flush experienced over the next
7 days, as well as rate the severity of each hot flush as mild (scored as 1), moderate (2), or
severe (3). Data were abstracted by an analyst who was blind to treatment assignment and
had no contact with participants. Participants received $25 at baseline, $25 at 4 weeks, and
$50 at 12 weeks upon return of completed diaries.

Secondary outcomes included change in the frequency of moderate-to-severe hot flushes and
change in hot flush severity score, calculated by adding up the severity scores of all hot
flushes documented in each 7-day diary period. Additional secondary outcomes included
changes in other symptom and quality-of-life outcomes associated with hot flushes,
measured by validated self-administered questionnaires measured over 12 weeks.
Bothersomeness of hot flushes was assessed by the 10-item Hot Flash Related Daily
Interference Scale (HFRDIS)[23]. Sleep disturbance was measured by the 7-item Insomnia
Severity Index (I1SI) [24]. Condition-specific quality of life was measured using the
Menopause Quality of Life questionnaire (MENQOL), a 30-item questionnaire with
vasomotor, physical, psychosocial, and sexual domains [25]. Depressive symptoms were
measured using the 21-item Beck Depression Inventory-I1 (BDI-II) [26]. Cognitive anxiety
(i.e., the mental component of anxiety associated with fear of future adverse events) was
assessed using the 7-item anxiety subscale of the Hospital Anxiety and Depression Scale
(HADS) [27], while somatic anxiety (i.e., believed to be related to autonomic physiological
arousal response) was measured using the trait component of the 20-item Spielberger State
Trait Anxiety Inventory (STAI) [28]. Perceived stress was assessed using the 10-item Cohen
Perceived Stress Scale (PSS) [29]. All symptom and quality-of-life measures were
administered at baseline, 4 weeks, and 12 weeks.

During practice sessions, both the standard and control devices automatically collected data
on: a) the time and date they were used; b) duration of each practice session; c¢) average,
minimum, and maximum respiratory rate; d) inspiratory to expiratory ratio; and €) data
quality (i.e., percent time that breathing was detected by the sensor). Additionally, the
standard devices monitored the amount of time the participant slowed respiration to <10
breaths per minute.

Safety was assessed by monitoring for adverse events at all follow-up telephone and in-
person visits. A standardized question was used to prompt participants to report any negative
changes in their health, which were recorded as adverse events on standardized forms.
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Structured-item questionnaires were also used to assess demographic, clinical, and
gynecologic history. Medication use was ascertained by direct review of medication bottles.
Height, weight, blood pressure, and respiratory rate were measured.

Sample size was calculated under assumptions including: a) baseline frequency of hot
flushes of =8 per day; b) mean reduction in frequency in the music-listening group of 2 hot
flushes per day; c) standard deviation of the change of 4 hot flushes per day; and d)
correlation between baseline and follow-up values of 0.5. A sample size of 120 (60 per
group) was selected to provide approximately 85% power to detect a 25% difference
between groups in change in frequency of any hot flushes in 2-sided tests with type-I error
of 5%, allowing for loss-to-follow-up of 10%.

The primary analysis used linear mixed models with random intercepts and slopes to
compare changes in daily hot flush frequency from baseline to 4 and 12 weeks, measured at
each time point using the 7-day diary. We flexibly modeled the control group trajectory
using a categorical variable for visit, then modeled the treatment effect using a time-by-
treatment interaction, and adjusted for baseline value. For secondary outcomes, intervention
effects were estimated using analysis of covariance models, adjusted for baseline scores.
Approximate normality of the residuals was verified using density plots, and sensitivity to
the slight departures we detected was ruled out using models with robust standard errors.
Analyses were by intention to treat, according to treatment assignment, and without regard
to adherence with use of the device. A sensitivity analysis was performed in which
participants with missing outcomes data were excluded from models.

Of the 776 women assessed in any form, 123 were confirmed eligible and randomized,
including 62 randomized to paced respiration and 61 to music-listening (Figure 1). Rates of
early discontinuation and loss-to-follow-up did not differ between groups (P= 0.79).

Mean age was 53.4 (+3.4) years, and over 40% were racial or ethnic minorities (Table 1).
Women reported an average of 8.5 (x3.5) hot flushes per day, including 5.4 (£3.5)
moderate-to-severe hot flushes per day. Baseline characteristics did not differ significantly
between groups.

After 12 weeks of follow-up, 91% (N=55) of women retained in the paced respiration group
and 87% (N=52) retained in the music-listening group were confirmed to have completed at
least 6 practice sessions per week (P=.98) (Table 2). In both groups, average practice time
exceeded 15 minutes per day at 12 weeks (P=0.87).

Within the paced respiration arm, mean respiratory rate during practice sessions decreased
from 12.7 (x3.6) breaths per minute at baseline to 8.5 (£3.0) breaths per minute at 12 weeks.
In contrast, average respiratory rate in the music-listening group was 13.3 (3.8) breaths/
minute at baseline and 13.6 (x4.4) breaths per minute at 12 weeks (P for between-group
difference <0.001). Average expiratory breathing time increased in the paced respiration
group from 3.2 (x1.2) seconds at baseline to 5.1 (+1.9) seconds at 12 weeks, whereas
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average expiratory time in the music-listening group was 3.0 (£1.1) seconds at baseline and
3.3 (x2.0) (P for between-group difference <0.001).

Participants randomized to paced respiration reported a 21% average decrease in frequency
of any hot flushes after 12 weeks, compared to a decrease 35% decrease in the music-
listening group (P=.048) (Table 3). Paced respiration was also associated with an average
19% decrease in frequency of moderate-to-severe hot flushes per day, compared to 44%
decrease in frequency of moderate-to-severe hot flushes per day associated with music-
listening (P=0.02). Total hot flush severity scores improved by an average of 3.0 points in
the paced respiration versus 6.0 points in the music-listening group (P=.03). There was no
evidence of an interaction between total amount of time of practice and treatment effects on
frequency of hot flushes or total hot flush severity score (P for interaction >0.70 for all).
Results from sensitivity analyses excluding participants without complete follow-up data did
not differ substantially from the main models.

Over 12 weeks, paced respiration was associated with a 2.7 average decrease in ISl scores,
compared to a decrease of 0.9 in the music-listening groups (P=.028) (Table 4). No
significant differences in the intervention effects on other symptom or quality-of-life
outcomes were detected.

A total of 40 adverse events were reported in the paced respiration and 44 in the music
listening group (P=.70). These included one woman who reported difficulty breathing and
two who reported dizziness in the paced respiration group. No serious adverse events were
reported.

Discussion

In this randomized trial, device-guided slow paced respiration was associated with a 21%
decrease in the frequency of any hot flushes, compared to a 35% decrease in frequency
associated with a music-listening intervention. These findings suggest that paced respiration
may a less effective behavioral management strategy for menopausal hot flushes than
listening to certain types of relaxation music, at least when taught using a portable guided-
breathing device.

Our results provide intriguing new evidence that listening to relaxing music may be
beneficial for women with hot flushes. Although the music-listening intervention was
originally designed as a control for the paced respiration intervention, it was associated with
an estimated 35% within-group decrease in any hot flush frequency and 44% decrease in
moderate-to-severe hot flush frequency relative to baseline. This exceeds the magnitude of
improvement associated with control interventions in trials of other treatments such as
gabapentin, venlafaxine, and low-dose estrogen [30, 31]. Given that listening to relaxing
music is easy, inexpensive, and associated with no known health risks, the moderate benefits
of this strategy for reducing hot flushes may exceed the burdens. Nevertheless, the music-
listening intervention used in this study featured a specific series of tonal non-rhythmic
melodies, and findings may not be generalizable to other types of commercially-available
music.

Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.
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To date, several small trials have reported beneficial effects of paced respiration on hot flush
frequency or severity [10, 18, 19]; however, those studies provided minimal between-group
comparisons and also featured intensive expert- or laboratory-based training in paced
respiration not available in the general community. In contrast, two recent trials in which
women were taught to practice slow-paced respiration using a more generalizable audio-disc
platform reported no significant benefits for hot flushes in comparison with either a rapid-
breathing intervention or usual care controls, although adherence to home practice could not
be objectively confirmed [20, 21].

One mechanism by which slow-paced respiration has been proposed to improve hot flushes
is a reduction in excess sympathetic autonomic tone, which has been linked with hot flushes
in observational research [13-15]. The potential beneficial effects of paced respiration may
be mediated by other mechanisms, however, including an increased sense of relaxation,
which may decrease the perceived burden of hot flushes. Of note, however, we did not
detect significant differences in intervention effects on scores on anxiety or depression
measures in this trial.

In contrast to its effects on hot flushes, the music-listening intervention was slightly less
effective than paced respiration in improving insomnia symptoms as measured by ISI scores
in our study. This was unexpected, given that hot flushes have the potential to wake women
up from sleep, and hormonal treatments that are effective in reducing hot flushes are often
effective in improving sleep quality [32]. In our study population, however, I1SI scores were
not strongly correlated with frequency of hot flushes, suggesting that hot flushes were not a
major contributor to their insomnia.

This research benefits from involvement of an ethnically-diverse participant population, use
of a rigorous time and attention control, high rates of retention and adherence, and objective
confirmation of success in practicing paced respiration. Nevertheless, several limitations of
this study should be noted. First, hot flushes were assessed by self-report diaries in the
absence of any reliable objective method for monitoring these symptoms. Although diaries
have been recommended by the FDA as an outcome measure in hot flush trials [33], they are
subject to measurement error from inadequate recall of symptoms or backfilling of diaries.
Second, while the vast majority of participants practiced their assigned interventions for the
recommended minimum 15 minutes per day, only a minority practiced for more prolonged
time periods or completed multiple practice session per day. Nevertheless, analyses did not
detect any evidence that greater duration or frequency of practice was associated with more
beneficial effects of paced respiration. Additionally, over a quarter of women who initially
inquired about the study ultimately declined to enroll, which may decrease the
generalizability of the findings.

Given the shortcomings of pharmacologic treatments for hot flushes, many women are
interested in behavioral management strategies. Our results suggest that while women
practicing paced respiration may perceive modest benefits for their hot flushes, paced
respiration may be less effective in reducing the frequency and severity of hot flushes than
listening to relaxing music, at least when taught using a portable guided-breathing device.
Future research should be directed at confirming whether listening to relaxing music, as a
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potentially simple and inexpensive behavioral strategy, is in fact effective in alleviating hot
flushes, as well as exploring mechanisms underlying treatment effects.
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Figure 1.

Recruitment, randomization, and retention in the Menopausal Treatment Using Relaxation
Exercises trial. *Analysis included patients lost to follow-up and those who discontinued the
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Unable to complete run-in
procedures: 23
Other exclusionary criteria:57
Declined to participate (n=219)
Other reasons (n=28)

Allocated to paced

Allocated to music control

Did not receive intervention
(n=2)

Lost to follow-up (n=0)

Discontinued intervention early (n=5)
Did not like study intervention: 2
Too busy to complete study: 2
Family iliness or emergency: 1

respiration (n=61
(n=62)
Did not receive intervention
(n=0)
v A
Received allocated Received allocated
intervention intervention
(n=60) (n=61)
Lost to follow-up (n=2)
Discontinued intervention early (n=4)
Did not like study intervention: 1
lliness or medical reason: 1
Too busy to complete study: 1
Other or unspecified reason: 1
v A
Analyzed* Analyzed*
(n=62) (n=61)

intervention early.
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Table 1

Baseline Participant Characteristics, by Intervention Assignment

Page 11

Paced Respiration (N=62) | Music Listening (N=61) | P-value
Demographic
Age (years) 53.1 (£3.4) 53.7 (£ 3.4) 0.27
White or Caucasian 38.0 (61.3%) 34.0 (55.7%) 0.53
Black or African-American 13.0 (21.0%) 17.0 (27.9%) 0.37
Latina or Hispanic 2.0 (3.2%) 4.0 (6.6%) 0.39
Asian or Asian-American 12.0 (19.4%) 8.0 (13.1%) 0.35
Married or living as married 42.0 (67.8) 31.0 (50.8) 0.06
Gynecologic
Hysterectomy 6.0 (9.7%) 7.0 (11.5%) 0.75
Bilateral oophorectomy 1.0 (1.6%) 2.0 (3.3%) 0.55
Naturally postmenopausal 26.0 (48.1%) 36.0 (62.1%) 0.14
=1 period in the past 12 months 21.0 (38.9%) 15.0 (25.9%) 0.14
Past use of estrogen therapy 7.0 (11.3%) 7.0 (11.5%) 0.97
Physical examination
Body mass index (kg per m?) 26.6 (4.7) 26.4 (£6.2) 0.86
Systolic blood pressure (mmHg) 122.3 (¥19.7) 120.0 (+16.1) 0.48
Diastolic blood pressure (mmHg) 77.2 (£10.9) 77.0 (£12.3) 0.90
Respiratory rate (breaths per minute) 13.6 (+2.5) 14.0 (£3.1) 0.49
Health-related habits
Current smoker 4.0 (6.6%) 8.0 (13.3%) 0.21
Alcohol = 5 days per week 8.0 (12.9) 6.0 (9.8) 0.59
Hot flash frequency and severity*
Number of hot flushes per day 8.6 (£3.7) 8.4 (+£3.3) 0.88
Moderate-to-severe hot flushes per day 5.4 (£3.3) 5.6 (£3.7) 0.73
Total hot flash severity scale score 14.9 (£7.6) 15.5 (£8.1) 0.67
Other symptoms and quality of life
Hot Flash Related Daily Interference Scale 41.2 (+20.2) 35.2 (¥21.5) 0.12
The Menopause-Specific Quality of Life Questionnaire—Total 4.2 (£1.2) 3.8 (£1.3) 0.10
The Menopause-Specific Quality of Life Questionnaire-- VVasomotor 5.7 (£1.4) 5.3 (¢1.5) 0.16
Domain
Beck Depression Inventory |1 11.0 (+8.0) 9.8 (¢7.5) 0.40
Hospital Anxiety & Depression--Anxiety Subscale 7.6 (£4.1) 7.3 (#4.5) 0.68
Cohen Perceived Stress Scale 16.8 (+6.6) 16.3 (£8.3) 0.72
State-Trait Anxiety Inventory-- Trait Anxiety Subscale 60.8 (£11.6) 60.9 (£11.9) 0.96
Insomnia Severity Index 12.1 (+6.4) 11.7 £ (6.7) 0.73

Data are number (percentage%) or as mean (+ standard deviation) unless otherwise specified.

*
Defined as absence of menses for 12 months, without hysterectomy or bilateral oophorectomy

Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.
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* %
Hot flash frequency and severity scores were based on a 7-day symptom diary
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Table 2

Adherence to Practice of Assigned Intervention, by Intervention Assignment and Follow-up Time

Paced Respiration (n=60) | Music Listening (n=61) | P-value

Average minutes of practice per day— mean (+xSD)

Weekl 16.5 (+8.3) 18.6 (+12.0) 0.27
Week4 15.9 (+5.5) 17.1 (+10.9) 0.45
Week12 15.4 (+5.1) 15.5 (+4.8) 0.87

Average days of practice per week— mean (+SD)

Week 1 6.38 (£0.9) 6.41 (+1.1) 0.32
Week 4 6.06 (+1.3) 6.36 (+0.6) 0.36
Week 12 6.37 (+0.6) 6.28 (£0.7) 0.64

*

Adherence to practice was assessed by review of data downloaded from RESPeRATE devices among participants who were confirmed to have
received their assigned intervention. In the paced respiration group, adherence is reported for 58 women at week 1, 58 at week 4, and 55 at week
12. In the music-listening group, adherence is reported for 58 women at week 1, 57 at week 4, and 52 at week 12. For 7, 8, and 16 participants at
the 1-week, 4-week, and 12-week visits, respectively, data could not be retrieved from devices due to computer malfunction or missing devices;
assessment of adherence was therefore based on daily home practice diaries.

1duosnue Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.



Page 14

Huang et al.

‘pouiad Aep-/ e 1an0 pauiodal saysn|y 104 |[e 40 S8100s A1IaAss ay) Buippe Ag paiejnojes alam $8100s A1LIBASS USels 10y (2101

*¥

*(Butuaisi] 91NNl 8 pUB UOIRIIdSa) Paded PUB 9¢) erep AIelp ysels 10y 3aam ZT yim siuedionued uo paseq aie elep 38am-zT
M

"$)99M ZT pue

01 dUIjaseq WOy SBW02IN0 Ui sabueyd dnolB-usamiag ssasse 0} pasn a1am sadojs pue sidadssiul Wopuel Yim S|apol paxilu JeaulT "patoads asimiayio ssajun (109G6) abueyo se Jo ‘(QSF) uesw aie eleq

€200 (se- 01 ¥'s-) 62— Tv-0g-)09- | (95918 | (189 ssT | @T-06v-)0e- | 869 ZTT | (927 6¥T 121005 A1L13N3S Usely 0y [el0L

Aep

200 (z0-09¢-) v'1- (9T-aze-)ve- | wew oz | Lep9s | Co-ae6T-)0T- | @YD TY | (€D Jad saysniy 104 813A8S-0} -81eI9POU JO 'ON

8700 (00-01%2-)TT- (Tz-oge-)oe- | @entTs | €epvs | 60-092-)8T- | (€vP¥9 | (€998 AKep Jad saysnyy 10y Jo "ON
anfeA-d (1D%s6) "1 (1D%g6)abuey | JPMCT | suipseg | (10%g6)abueyd | LPRMTL | suipseg

abueyo ¥eam-gT ulaoue Biiip dno JB-usemipg

(T9 = N) Buiuessi| osn N

(29 = N) uolre.idss 1 paoed

Author Manuscript

JuswubISsSy uonuanlalu| Aqg ‘sHa9M ZT 01 auljaseg wod) A1Janas pue Aouanbai4 yse|d 10H abeiaay ul sabuey)

Author Manuscript

€9l|qel

Author Manuscript

Author Manuscript

Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.



Page 15

Huang et al.

“(Buiuaist) 91NN GG pue UonelIdsal paoed GG) SANSeaW }aam-zT pa1e|duiod oym siuedidfied asoyl U0 paseq aie elep ¥9am-zT
¥

"SY99M ZT

pue { 0] auljaseq WoJj sawoaino ul sabueyd dnoib-usamiaq ssesse 0 pasn alam sadojs pue s)dadiaiul Wopuel YIIM S|apow paxiw Jeaul ‘paij1oads asimiaylo ssajun (109%66) abueyd 1o (QSF) uesw ale ereq

€00 (Gemz0)6T (€'0-02-) 6 (z9¥) 501 (L99) L'TT (g1-06¢-) L'C- (g5%) 56 (rop) 12T Xapul ANIaA3S eluwosu|

ey (670- (8119 (0e- (STT¥) 97E Ksixuy yel |

100 01Z20-)T2 01 Tv-) e 9'6e (6'TT¥) T'6E 012'9-) 97— (9TT%) 768 --fioenu| Avixuy el -s1eis

150 (e2-171-) 90 (zo-mo0¢e-) v'1- ((WESR R4 (e89) €91 (Lo-mze-)oe- (CESR-R 41 (99%) 89T 3]edS SSANIS PAAIRdIad Uayod

a1easgns Aleixuy--uoissaldaq

290 (zTOo€0-)20- (€0-021-)0T- (ev%) 09 (syPeL (0T'0-016T-) 8- (5v¥) 89 (TP 9L 9 KvIxuy [endsoH

250 (0200T-) S0 (§T-019¢-)92- (09¥) 59 (§1¥7) 86 (0z-aTv-) Te- (8'8¥%) 2L (0'8¥) 0'TT 11 A10juaau| uoissaldaq o8g

urewoq JojowoseA

—alreuuonsang ajl

260 (9°00160-) 00 (Lo-o¥1-) 01T~ TP EY (g9 es L-0vT1-)TT- (Caeaky” W19 L8 10 Aurend oyroads-asnedous iy

|e10] --a4reuuonsand) ayl

670 (§001z0-)T0 (90-01071-) 80- (T1T9) o (e1¥) 8¢ (Lo-2T1-)60- (19 ze (P ey 10 Aurend oyroads-asnedous iy

9|eds

690 (L'5098-)GT- (T°0T- 01 0°02-) T'ST— (L7219 002 (5T2%) T'Se (8- 012'8T-) 9°€T- (6'T2¥) 592 (zoz¥) v soualapaiul Ajreq ysel 10H
anfen-d (10%s6) ‘#1a (12 %s6) abueyd ~PRMCT aulseg (12 %56) abueyd ~PROMCT aulpseq

abueyo yeam
-ZT U180ud Joyip dno Jb-useamiag

(T9 = N) Buiuessij osn iy

(29 = N) uolre.ids s paoed

JuswuBISSY uonuanlalu] Ag ‘sHa9 ZT 01 auljaseg Wod) SawonQ ai-4o-Aljend pue woldwAs [euonippy ui ssbueyd

Author Manuscript

Author Manuscript

v alqel

Author Manuscript

Author Manuscript

Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.





