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steopathic manipulative treatment of back pain and related
ymptoms during pregnancy: a randomized controlled trial
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BJECTIVE: To study osteopathic manipulative treatment of back pain
nd related symptoms during the third trimester of pregnancy.
TUDY DESIGN: A randomized, placebo-controlled trial was conducted to
ompare usual obstetric care and osteopathic manipulative treatment,
sual obstetric care and sham ultrasound treatment, and usual obstetric
are only. Outcomes included average pain levels and the Roland-Morris
isability Questionnaire to assess back-specific functioning.
ESULTS: Intention-to-treat analyses included 144 subjects. The Ro-

and-Morris Disability Questionnaire scores worsened during preg-
ancy; however, back-specific functioning deteriorated significantly
ess in the usual obstetric care and osteopathic manipulative treatment p

andomized controlled trial. Am J Obstet Gynecol 2010;202:43.e1-8.
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roup (effect size, 0.72; 95% confidence interval, 0.31–1.14; P �
001 vs usual obstetric care only; and effect size, 0.35; 95% confidence
nterval, –0.06 to 0.76; P � .09 vs usual obstetric care and sham ultra-
ound treatment). During pregnancy, back pain decreased in the usual
bstetric care and osteopathic manipulative treatment group, remained
nchanged in the usual obstetric care and sham ultrasound treatment
roup, and increased in the usual obstetric care only group, although no
etween-group difference achieved statistical significance.
ONCLUSION: Osteopathic manipulative treatment slows or halts the
eterioration of back-specific functioning during the third trimester of

regnancy.
ite this article as: Licciardone JC, Buchanan S, Hensel KL, et al. Osteopathic manipulative treatment of back pain and related symptoms during pregnancy: a
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ACKGROUND AND OBJECTIVE
omplementary and alternative medi-

ine (CAM) therapies may be considered
s treatment options for back-related
ymptoms during pregnancy because of
he real or unknown risks inherent in

any drug therapies. A majority of preg-
ant women and prenatal health care pro-
iders report that they would consider us-
ng CAM therapies for low back pain
uring pregnancy, particularly manipula-
ive and body-based practices such as mas-
age and spinal manipulation.

Osteopathic manipulative treatment
OMT) is a form of manual therapy pro-
ided by osteopathic physicians. An in-
riguing aspect of OMT is that during
regnancy, unlike massage therapy or
hiropractic, it potentially could be inte-

rom The Osteopathic Research Center (Drs
epartment of Obstetrics and Gynecology (D

nstitute (Dr Fulda), University of North Texa

resented at the Fourth International Symposium
steopathic Association, Schlangenbad, Wiesb
6th Annual Conference of the American Colleg
ucson, AZ, March 16-19, 2009 (Dr Hensel); an
cademy of Osteopathy, Little Rock, AR, March

his research was supported in part by Grants fr
ational Center for Complementary and Alterna

Grant number K24AT002422).
rated with the routine prenatal visits
rovided by osteopathic obstetricians.
he primary purpose of this randomized
ontrolled trial was to explore the poten-
ial effects of OMT provided exclusively
uring the third trimester of pregnancy
n maternal back pain and related phys-

cal functioning.

ATERIALS AND METHODS
his Phase II randomized controlled

rial was conducted by The Osteopathic
esearch Center at the University of
orth Texas Health Science Center. Re-

ruitment was open from July 2003
hrough December 2005.

Each subject was randomized to one of
treatment groups: (1) usual obstetric

are and OMT (UOBC�OMT); (2)

iardone, Hensel, King, and Stoll), the
chanan), and the Primary Care Research
ealth Science Center, Fort Worth, TX.

Advances in Osteopathic Research, German
n, Germany, Oct. 6, 2007 (Dr Licciardone); the
Osteopathic Obstetricians and Gynecologists,
e Annual Convocation of the American
-29, 2009 (Dr Hensel).

the Osteopathic Heritage Foundation and the
Medicine at the National Institutes of Health
p
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sual obstetric care and sham ultra-
ound treatment (UOBC�SUT); or (3)
sual obstetric care only (UOBC only).
ubjects were stratified by age and grav-
da number on the theoretical basis that
hese factors may influence response
o OMT. The UOBC�OMT and
OBC�SUT groups were scheduled to

eceive treatments at the 30th week (visit
), 32nd week (visit 2), 34th week (visit
), 36th week (visit 4), 37th week (visit
), 38th week (visit 6), and 39th week
visit 7). Each treatment visit was sched-
led to last 30 minutes.
The OMT protocol included any of the

ollowing treatment modalities: soft tis-
ue, myofascial release, muscle energy,
nd range-of-motion mobilization. The
rotocol enabled the physician to iden-
ify and treat specific somatic dysfunc-
ions in the following anatomic regions:
ervical, thoracic, and lumbar spine;
horacic outlet and clavicles; ribcage and
iaphragm; and pelvis and sacrum.
he SUT treatments were provided
y the same physicians who provided
MT. As with the UOBC�OMT and
OBC�SUT subjects, the UOBC-only

ubjects were allowed to receive conven-
ional obstetric care, but not OMT, mas-
age therapy, physical therapy, chiro-
Licc
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s H
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d th
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om
tive
ractic manipulation, or therapeutic
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ltrasound intended to treat musculo-
keletal disorders.

The 2 outcome domains included: (1)
ack pain, as measured by an 11-point
cale (0, 1, 2, . . . , 10) for the average level
f back pain, and (2) back-specific func-
ioning, as measured by the Roland-Mor-
is Disability Questionnaire (RMDQ). All
nalyses were based on the intention-to-
reat principle. Missing data were imputed
sing the last observation carried forward
ethod.
Minimally important benefits were

efined by effect sizes �0.2 based on a
ommonly accepted standard for small
ffects. Minimally important harms
ere more conservatively defined by ef-

ect sizes ��0.1.

ESULTS
total of 49, 48, and 49 subjects were

andomized to the UOBC�OMT,
OBC�SUT, and UOBC-only groups,

espectively. There were no significant
aseline differences in any of the out-
ome measures among treatment
roups.
The intention-to-treat analyses in-

luded 144 subjects. Before visit 7, 23
16%) subjects were withdrawn because
f the development of a high-risk condi-
ion, and observations of another 60
42%) subjects were censored because of
elivery.
Mean pain levels decreased in the
OBC�OMT group, remained un-

hanged in the UOBC�SUT group, and

FIGURE
Graphical summary of treatment ef

Treatment effect  Contr

ack pain   UOBC+OMT v
average pain level)   

   UOBC+OMT v

ack-specific functioning UOBC+OMT v
Roland-Morris Disability 
core)    UOBC+OMT v

esults are presented as effect size and 95% co
IB, minimally important benefit; MIH, minimally important harm;

icciardone. OMT of back pain and related symptoms. Am J
ncreased in the UOBC-only group. The fi

4 American Journal of Obstetrics & Gynecology J
ffect sizes were 0.27 (95% confidence
nterval [CI], �0.13 to 0.68; P � .18) for
he UOBC�OMT vs UOBC-only con-
rast and 0.14 (95% CI, – 0.26 to 0.55;

� .48) for the UOBC�OMT vs
OBC�SUT contrast.
There were significant differences in

ack-specific functioning among treat-
ent groups (ANCOVA main effect, P
.02). Although RMDQ scores signifi-

antly increased over time (ANCOVA
ain effect, P � .01), back-specific func-

ioning deteriorated less in the
OBC�OMT group than in the UOBC-
nly and UOBC�SUT groups (AN-
OVA treatment group � time interac-

ion effect, P � .001). The effect sizes
ere 0.72 (95% CI, 0.31–1.14; P � .001)

or the UOBC�OMT vs UOBC-only
ontrast and 0.35 (95% CI, – 0.06 to 0.76;

� .09) for the UOBC�OMT vs
OBC�SUT contrast.
The Figure displays a summary of

reatment outcomes with regard to min-
mally important benefits and harms of

MT.

OMMENT
ur results indicate that OMT lessens or
alts the deterioration in back-specific

unctioning that often characterizes the
hird trimester of pregnancy and thereby
rovides an important clinical benefit
hen used as complementary therapy.
lthough there is evidence that OMT
ay provide an important clinical bene-

ts
             MIH            MIB 

OBC only 

OBC+SUT 

OBC only

OBC+SUT 

- 0.2                 0.0                0.2            

Effect size

- 0.2                 0.0                0.2            

Effect size

- 0.2                 0.0                0.2            

Effect size

ence interval. Positive and negative effect sizes
, osteopathic manipulative treatment; SUT, sham ultrasound trea

et Gynecol 2010.
t in reducing back pain, the results are l

ANUARY 2010
ot as conclusive as they are for back-
pecific functioning.

According to osteopathic philosophy,
MT may be used at various stages of
regnancy to complement conventional
bstetric care and thereby to ameliorate
he effects of somatic dysfunction, in-
luding back-related symptoms. So-
atic dysfunction is an osteopathic con-

ept defined as “impaired or altered
unction of related components of the
omatic (body framework) system: skel-
tal, arthrodial, and myofascial struc-
ures, and related vascular, lymphatic,
nd neural elements.”

Changes during advancing pregnancy
ay contribute to the development or
orsening of somatic dysfunction. Spe-

ifically, 3 changes that occur during
regnancy are commonly thought to
ontribute to somatic dysfunction: (1)
ormonal changes; (2) changes in body
uid circulation; and (3) structural and
iomechanical changes related to the
eveloping fetus. Previous research in-
olving OMT during pregnancy has
ost often addressed structural and bio-
echanical changes. Typically, the back-

elated changes that occur during the
hird trimester of pregnancy include in-
reased lumbar lordosis with pelvic tilt,
ncreased thoracic kyphosis, and ante-
ior tilt of the pelvic brim. Although the
esults of our trial suggest that some of
he benefits of OMT may be mediated by
nalgesic effects, which would most

.4  0.6                 0.8                 1.0     1.2.4  0.6                 0.8                 1.0     1.2.4  0.6                 0.8                 1.0     1.2

resent benefits and harms, respectively.
t; UOBC, usual obstetric care.
fec
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echanical aspects of somatic dysfunc-
ion, other mechanisms that alleviate the
ormonal and circulatory aspects of so-
atic dysfunction during pregnancy
ay also explain the effects of OMT on

hysical functioning.
The results of our exploratory trial in-

icate that a larger Phase III trial with
reater statistical power and better con-
rol of potential confounders is war-
anted to better assess the effects of OMT

n back pain and related physical func-

n a randomized, placebo-controlled, double-blinded

others: a randomized controlled trial. Am J Obstet Gyn

w
d
s
i
e

002-9378/free • © 2010 Mosby, Inc. All rights res
ioning during the third trimester of
regnancy.

CLINICAL IMPLICATIONS

This evidence-based approach clearly
indicates that the clinically relevant
benefits in physical functioning asso-
ciated with complementary osteo-
pathic manipulative treatment (OMT)
in third-trimester obstetric care out-

weigh any potential harms.

trial.
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Mechanistic studies are necessary to
elucidate the hormonal, circulatory,
or analgesic effects that may mediate
this OMT effect on physical function-
ing during the third trimester.
Replication of these findings in a
larger clinical trial may have impor-
tant clinical and economic implica-
tions for preventing or treating back
pain, functional limitations, and dis-
abilities that occur during the third

trimester. f
ffects of calcium supplementation on uteroplacental
nd fetoplacental blood flow in low-calcium-intake
others: a randomized controlled trial

uillermo Carroli, MD; Mario Merialdi, MD, PhD; Daniel Wojdyla, PhD; Edgardo Abalos, MD; Liana Campodonico, MSc;
hih-Ern Yao, MBBS; Rogelio Gonzalez, MD; Russell Deter, MD; Marshall Lindheimer, MD; Paul Van Look, MD, PhD
BJECTIVE: We postulated that calcium supplementation of calcium-
eficient pregnant women would lower vascular resistance in uteropla-
ental and fetoplacental circulations.
TUDY DESIGN: Pulsatility index (PI) and resistance index (RI) (uterine and
mbilical arteries) and presence of bilateral uterine artery diastolic notching
ere assessed by Doppler ultrasound between 20-36 weeks’ gestation in
10 healthy, nulliparous Argentinean women with deficient calcium intake
ESULTS: Average umbilical and uterine artery RI and PI tended to be
ower in the supplemented group at each study week. Differences became
tatistically significant for umbilical artery RI and PI from 32 and 36 weeks,
espectively. Estimated probabilities of bilateral uterine artery diastolic
otching trended toward lower values in calcium-supplemented women.
ONCLUSION: Calcium supplementation of pregnant women with defi-
ient calcium intake may affect uteroplacental and fetoplacental blood
odilation of normal gestation.
ite this article as: Carroli G, Merialdi M, Wojdyla D, et al. Effects of calcium supplementation on uteroplacental and fetoplacental blood flow in low-calcium-intake
ACKGROUND AND OBJECTIVE
ypertensive disorders complicate ap-

roximately 9% of all pregnancies and
re responsible for substantial morbidity
nd mortality in both mother and fetus

rom Centro Rosarino de Estudios Perinatales,
balos and Ms Campodonico); United Nations
ations Population Fund (UNFPA)/World Hea
rogramme of Research, Development and Res
witzerland (Drs Merialdi, Yao, and Van Look);
entre for Perinatal Diagnosis, Sotero del Rio H
hile (Dr Gonzalez); the Department of Obste
edicine, Houston, TX (Dr Deter); and the D
edicine, Pritzker School of Medicine, Unive

his is an ancillary study performed in parallel with
upplementation trial among low-calcium-intake w
ith the majority of these bad outcomes
ue to pure or superimposed preeclamp-
ia/eclampsia. Despite recent and exist-
ng progress related to causality, the
tiology and pathophysiology of pre-

ario, Argentina (Drs Carroli, Wojdyla, and
velopment Programme (UNDP)/United
Organization/World Bank Special
h Training in Human Reproduction, Geneva,
Department of Obstetrics and Gynecology,
ital, Catholic University of Chile, Santiago,
s and Gynecology, Baylor College of
rtments of Obstetrics and Gynecology and
y of Chicago, Chicago, IL (Dr Lindheimer).

World Health Organization calcium
en (Am J Obstet Gynecol 2006;194:639-49).
clampsia remain unclear, and we are yet
o develop targeted prevention strategies.

There are reports that intracellular free
alcium concentration is increased in
omen with preeclampsia. It has further
een suggested that increased intracellu-

ar free calcium levels are a consequence
f the increase in parathyroid hormone

evels secondary to low calcium intake, a
roblem correctable by calcium supple-
entation and proposed as a preventive

trategy for preeclampsia, specifically
mong low-calcium-intake women.

A plausible approach toward under-
tanding the mechanisms linking dietary
alcium intake to vasoconstriction dur-
ng normal and abnormal pregnancy is
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