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ABSTRACT 

Background: The reduction of birth complications is of high interest in terms of mother and child's 

physical and mental health. Furthermore, passing the calculated birth date comes along with physical 

and psychological stress in many late-term pregnant women. 

Objective: The purpose of this study was to explore the effect of one osteopathic treatment on se-

lected birth complications and on the subjective well-being of the mother. The impact of OMT on vital 

signs and the actual date of delivery and the need for labor inductions was observed. The women's 

subjective experience with the treatment was interrogated through a questionnaire. 

Methods: 58 pregnant women took part in this pragmatic controlled pilot study, including one treat-

ment group (n=29) and one control group with usual obstetric care (n=29). The treatment group re-

ceived one osteopathic treatment on the expected date of delivery. Spielberger's State test, fetal heart 

rate, mother's heart rate and blood pressure were compared before and after the treatment tested 

through t-test. Selected maternal complications (using the Fisher Exact Test), actual delivery date, and 

drug-induced labor were compared between groups. 

Results: No differences in the rate of selected complications were observed between groups (p=1). 

The subjective well-being showed significant differences before and after treatment (p<0.001) and 

correlated with the questionnaire analysis. The birth date was significantly earlier in the treatment 

group than the control group (p=0.002). No statistically significant differences were observed in terms 

of drug-induced labor induction (p=0.104). 

Conclusions: In terms of birth complications, further studies with a higher number of treatments, ear-

lier onset of therapy and treatment during birth with randomized subjects and three groups are highly 

recommended. Significant effects on the subjective well-being and the due date could be observed 

which indicate further studies. 
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BACKGROUND 

There is a long tradition in treating pregnant 

women through osteopathic medicine, not only 

in pregnancy-related symptoms but also in terms 

of delivery conditions. Already in 1911 and 1918, 

Whiting and Hart reported a reduced duration of 

labor and fewer deliveries using forceps in 

women who received prenatal OMT. [1] 

 

Still, there is a lack of meaningful studies explor-

ing the effect of osteopathic treatments on labor 

and delivery. As it is of highest interest to reduce 

birth-related complications to support the physi-

cal and mental health of mother and child, it is 

important to search for best ways to approach 

and promote it from the osteopathic point of 

view. The randomized controlled study of 

Keurentjes showed that OMT during the birth 

process could significantly reduce maternal mor-

bidity in terms of rate of cesarean sections, episi-

otomies and perineal lacerations in the treatment 

group of 33 compared with a control group of 32 

parturient women. [2] Also, the results of King et 

al.'s retrospective case-control design study sup-

port the hypothesis that prenatal OMT reduces 

the occurrence of some complications of labor 

and delivery and that as few as one or two OMT 

visits appeared to have a benefit. [1] In terms of 

safety, Hensel et al. showed that there is no in-

creased risk of precipitous labor, operative vagi-

nal delivery, conversion to cesarean delivery, 

need for forceps or vacuum device, need for epi-

siotomy, incidence of perineal laceration, or me-

conium-stained amniotic fluid in the treatment 

group (7 scheduled treatment visits from 30 

weeks of gestation on) when compared with par-

ticipants in the other 2 groups (usual care plus 

placebo ultrasound treatment and usual care 

only). [3] 

  

Still, there is a lack of well-designed studies that 

approach the late-term pregnant woman's treat-

ment in a holistic osteopathic way, including all 

possible systems with Open-Box-Approach re-

porting details on the techniques used. 

 

Furthermore, many pregnant women are physi-

cally and psychologically burdened as the ex-

pected date of delivery approaches and even 

more stressed if the calculated date of birth passes 

by. Many expectant mothers describe the fear of 

childbirth and general discomfort in late-term 

pregnancy. [4] To approach this matter of fact, in 

this study, the effect of OMT on the subjective 

well-being of the expectant mother has observed 

and the influence of osteopathic treatment re-

garding the onset of the birth process. As there is 

a lack of significant studies that describe the pos-

sibility of influencing the start of the birth process 

by OMT in the late-term pregnancy, this is of 

high interest. [5], [1] 

 

Of an organizational point of view and as a mat-

ter of fact that OMT during delivery is not usual 

in Austria, it is easier to treat the late-term preg-

nant women as part of a clinical medical inspec-

tion on the calculated date of birth. This also sup-

plies objective data of an accurately heterogene-

ous group. 

 

This study investigates if maternal complications 

(secondary cesarean sections, forceps and vac-

uum-assisted deliveries, episiotomies and perineal 

lacerations degree III and IV) can be reduced by 

one osteopathic treatment using the OPEN-Box-

Approach on the expected date of delivery. A fur-

ther objective was to evaluate the effect of the os-

teopathic treatment on the subjective well-being 

of the late-term pregnant women using the State 

Inventory of Spielberger's State-Trait-Anxiety-

Inventory. [6] 

Furthermore, fetal heart rate, mother's heart rate 

and blood pressure were compared before and af-

ter the treatment. The actual date of birth follow-

ing the calculated date of birth (and the treat-

ment) and the number of drug-induced labor in-

duction was observed and matched between the 

treatment and usual care groups. 

 

After delivery, the osteopathic treatment women 

were asked about their subjective experience with 

it through a questionnaire. 
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METHODS 

Design overview 

This study was designed as a pragmatic controlled 

clinical pilot study. 

Subjects/Recruitment 

A total of 59 pregnant women at the calculated 

date of delivery were recruited for this study. 

They were approached about this study during a 

regularly scheduled obstetrical visit at the hospital 

at 36 weeks of gestation and provided infor-

mation about the study. Suppose the participant 

reached the calculated date of delivery and writ-

ten informed consent was obtained as well as in-

clusion and exclusion criteria were observed. In 

that case, the woman could participate in the 

study. 

The first 30 volunteers made up the treatment 

group. After the medical examination (measure-

ments of maternal heart rate, maternal blood 

pressure, recording of uterine contractions and 

fetal heart rate, ultrasound, urinalysis), the treat-

ment group members were given an osteopathic 

treatment after completing the State Test of the 

Spielberger's STAI. 15 Minutes after the treat-

ment, the participants, once again, were given the 

State Test and vital signs and CTG check-up. Af-

ter that, the women were sent home, and objec-

tive data about the birth process was noted at the 

actual date of delivery. The women were given a 

questionnaire before they went home from hos-

pital with their child to evaluate the subjective ex-

perience with the osteopathic treatment. 

One woman of the treatment group was excluded 

because of the decision for primary c-section be-

fore the onset of the birth process, so 29 women 

of the treatment group remained. 

The next 29 women acted as the control group. 

After the standard medical examination, includ-

ing a CTG, the group participants were asked to 

fill out the State-Test, but no osteopathic treat-

ment was administered. After that, the women 

were sent home. 

Participants could withdraw at any time of the 

study, and refusal to participate did not influence 

their further obstetrical care. 

Inclusion and Exclusion Criteria 

To enable enough women to volunteer in this 

study in the planned time period there were no 

restrictions with regard on age, race, and number 

of previous births. Also, women after a previous 

cesarean section were eligible for inclusion.  

Participants were ineligible for inclusion if they 

expected multiple births, if the baby was in 

breech presentation and if a primary c-section 

was planned. Also, pregnant women who were 

deemed high risk by the obstetrical provider 

could not take part in this study.  

Participants who were either below or over the 

calculated date of birth plus/minus one day 

(39+6 to 40+1) were excluded from the study. 

Expectant mothers, who gave their consent to 

the study but asked for primary c-section during 

parturition, were excluded. 

Participants who already had received osteo-

pathic treatment in the current pregnancy were 

not allowed to participate in this study. 

Treatments 

Each OMT group participant received a 45-mi-

nute osteopathic open-box treatment after find-

ings. Techniques used included soft tissue, artic-

ulatory, HVLA just for the thoracic spine and 

only for very restricted blockades, myofascial re-

lease, muscle energy treatment, balanced ligamen-

tous/membranous / fluid tension, visceral and 

cranial techniques. Also, a biodynamic approach 

was in use. 

STATISTICS 

For collecting data, the CTG and patient data 

sheet provided by the hospital were used. Base-

line data were compared across treatment groups 

with a two-way analysis of variance. An alpha 

level of 0.05 was set for significance. 
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Research questions: 

Research question 1: Can an Osteopathic Treat-

ment on the calculated date of delivery +/- one 

day reduces the risk of maternal complications 

(secondary cesarean section, vacuum assisted de-

livery, forceps assisted delivery, episiotomy, peri-

neal laceration degree III and IV) in comparison 

to data of non treated women? 

 

The Fisher Exact Test for both groups was not 

significant. 

Research question 2: Can an Osteopathic Treat-

ment on the calculated date of delivery +/- one 

day improve subjective well-being according to 

State-Test of Spielberger's STAI. 

The result of the paired t-test was p <0.001.  

Which means there are significant differences 

Figure 1: Participant flow 
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between the State-Score before and after the os-

teopathic treatment. So Research question 2 can 

positive answered. 

A further parameter that was proved before and 

15 Minutes after the treatment were the maternal 

blood pressure and heart rate and the fetal heart 

rate using the dependent t-test. 

Also, the difference between the actual delivery 

date and the calculated date of delivery was com-

pared between treatment and control groups and 

statistically evaluated by t-test for independent 

samples. 

The quantity of drug-induced labor inductions 

was analyzed by Fisher exact test. 

RESULTS 

Complete data sets were obtained in 58 subjects 

(29 OMT group, 29 control group). The loss of 

one participant from the total 30 in the treatment 

group was due to the wish for a primary c-section 

of one woman. To have the same quantity of sub-

jects in both groups, only 29 participants were en-

rolled for the control group. 

There were no significant differences in baseline 

blood pressure, maternal and fetal heart rate and 

the State Test between groups. CONSORT dia-

gram showing subject flow through the study is 

Figure 1. 

Maternal complications 

Maternal complications included were secondary 

c-section, vacuum-assisted delivery, forceps as-

sisted delivery, episiotomy, perineal laceration de-

gree III and IV. 

No differences in the quantity of occurred de-

fined complications were observed between the 

treatment and control group (usual care only) 

(p=1) as listed in table 1 below. 

Subjective well-being / State-Score 

A highly significant decrease in the State score of 

Spielberger's STAI was observed (p<0.001) pre 

to post-treatment. The decrease of the State score 

averaged at 11.03 points. 

Maternal blood-pressure 

The systolic and diastolic blood pressure was ob-

served pre to post-treatment. Both decreased sig-

nificantly before to 15 minutes after the treat-

ment (p-value for the systolic blood-pressure: 

p=0.008, diastolic blood-pressure: p=0.004).  

Maternal heart rate 

On average, the maternal heart rate decreased 

about 7 heartbeats per minute pre to 15 minutes 

post treatment. The statistic's result revealed a p 

<0.001, therefore a highly significant decline of 

the heart rate could be noticed. 

Fetal heart rate 

The fetal heart rate also decreased highly signifi-

cant before to 15 minutes after the treatment with 

a confidence level lying between 2.289 and 8.746 

(p=0.002). 

 

 

 

Table 1: Demographic characteristics 
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Actual date of delivery after expected 

date of delivery 

The onset of parturition after due date was earlier 

in the treatment group than the control group. In 

average, participants of the treatment group had 

their baby 4.55 days after the due date (and the 

treatment), women of the control group 7.48 days 

after the expected date of delivery (EDD). 

Statistics show p=0.002, so the result is signifi-

cant.  

Table 3 summarizes the frequencies of partici-

pant going beyond the EDD. EDD+0, therefore, 

is the expected/calculated date of birth, EDD+3 

for example, means the actual date of birth was 

three days after the calculated date of delivery. 

Table 2 shows that only five participants (17.2 %) 

of the treatment group gave birth after one week 

after EDD, that means in the 43rd week of preg-

nancy. In the control group, 14 women (48.3%) 

gave birth to their babies not until the 43rd week. 

In the first three days after EDD and therefore 

also after the osteopathic treatment, 11 women 

(37.9%) of the treatment group delivered their 

babies compared to three women (10.3%) in the 

control group. 

Drug-induced labor inductions 

There is no significant influence of the treatment 

on drug-induced labor inductions. The Fisher ex-

act test was performed with a confidence level of 

95% and showed a p-rating of 0.104. In absolute 

figures there were 9 inductions in the control 

group and 4 in the treatment group. 

Subjective experience with OMT / Ques-

tionnaire after delivery 

The questionnaire after delivery revealed that 

89.7 % (26 of 29 participants) would very much 

(22 women) or rather like (4 women) to have 

OMT when having a further baby. 

89.7 % had also observed positive changes in 

their physical condition after OMT. In terms of 

emotional/psychological state, 16 women (55.2 

%) had felt better after OMT. 21 women (72.4 %) 

reported better sleep after the treatment. 58.6% 

of the study's participants had the impression that 

the OMT positively had influenced the onset of 

labor, 19 women (65.5 %) had the feeling that the 

OMT had positively affected the course of birth. 

All the study participants felt comfortable during 

the treatment, and 28 out of 29 women stated 

Table 2: Type of birth / Complications 
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that the treatment had relaxed them. So in terms 

of the subjective well-being, OMT seems to pro-

vide positive support. 

DISCUSSION 
 

This study addresses the effects of osteopathic 

manipulative treatment on maternal complica-

tions, the subjective well-being of the late term 

pregnant women, the autonomic nervous system, 

and the onset of delivery. To the author's 

knowledge it is the first study to observe the ef-

fects on the onset of birth with regard on a clini-

cal osteopathic approach on specific diagnoses 

and not only the CV4 for example. [1], [7] 

 

The primary finding was that one OMT on the 

expected delivery date could improve the subjec-

tive well-being according to the State Test of 

Spielberger's STAI of the expectant mother pre 

to post-treatment. It seemed that the treatment 

had a calmative effect on the autonomic nervous 

system. It can be hypothesized that this may af-

fect the delivery's significant earlier onset after 

the treatment group's due date. As there were no 

differences in maternal complications, it seems 

that one treatment without supporting the deliv-

ery with OMT has too less influence and/or 

other effects are overruling. 

Discussion of methods/study design 

The study design with one treatment group and 

one control group (usual care only) reveals first 

impressions. To evaluate the specific osteopathic 

effect, it would be necessary to bring in a 3rd 

group – for example, a conversation or massage 

group. 

There was no randomization carried out for this 

study which had organizational reasons. The con-

trol group was run after the treatment group had 

finished ensuring a sample as homogenous as 

possible. A higher sample group and randomized 

control are highly recommended for further stud-

ies. Furthermore, it is absolutely necessary to 

measure State-Score, maternal blood pressure 

Table 3: Actual date of delivery compared to expected date of delivery (EDD+) 
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and heart rate, and fetal heart rate of the control 

group a second time (for example, time control).  

There were no restrictions with regard on age, 

race, and number of previous births to ensure 

enough volunteers for the study. Also, women af-

ter a previous cesarean section were eligible for 

inclusion. In further studies it is recommended to 

include for example only nulliparous women or 

only multiparous women. As there is a high prob-

ability for another cesarean section after having 

already one, the exclusion of women with previ-

ous cesarean sections could also be considered. 

The cesarean section rate is higher in women with 

a high Body-Mass-Index; therefore, it can be dis-

cussed to exclude obese pregnant women in fur-

ther studies. Other alternative methods (for ex-

ample, acupuncture, herbal medicine, and peri-

neal massage) were not prohibited in this study to 

ensure enough participants. Also, many of these 

methods were ongoing anyway at the first contact 

in the hospital.  

For the evaluation of the subjective well-being, 

only the State Test of STAI was used. It could be 

considered to take the whole State-Trait-Anxiety-

Inventory or the Wijma Delivery Expectancy 

Scale (W-DEQ) to compare other studies in this 

field well as to get more exact data.  

Effects on maternal complications 

There was no influence of one osteopathic treat-

ment on the expected delivery date on the rate of 

secondary cesarean sections, vacuum deliveries, 

episiotomies and perineal lacerations degree III 

and IV. It must be considered that the birth of a 

child is a very dynamic process which is depend-

ent on many influencing factors, for example, the 

preparation for delivery, the attitude of the 

woman towards birth, support of the accompa-

nying person, birth management and experience 

of the midwife/obstetrician, position of birth, an-

atomic conditions (for example cephalopelvic 

disproportion, nuchal cord) and furthermore.  

It might be assumed that all prevailing factors 

eventually decide how the birth process proceeds. 

It is recommended to probably reduce birth com-

plications to have a higher frequency of treat-

ments, begin earlier in pregnancy with the treat-

ments, and support the women through delivery 

with OMT. Studies have already evaluated this. 

[3], [8], [1], [2] 

Also, with a higher frequency of treatment, there 

would be a better mutual of trust to carry out vag-

inal and/or rectal techniques if needed, which 

could be a significant factor in reducing compli-

cations because of the better possibility of pre-

paring the perineal structures. 

Moreover, it is suggested to relate maternal com-

plications to the birth weight and the child's head 

circumference in further studies. 

Effects on subjective well-being / State-

Score 

Evaluation of statistics showed that the State-

Score is highly significantly decreasing pre to 

post-treatment (p<0.001). It could be hypothe-

sized that the OMT can reduce the nervous sys-

tem's tension to stimulate the beginning of the 

birth process. As the actual delivery date is statis-

tically significant earlier in the treatment group 

than the control group, this can cautiously be as-

sumed in this study. 

Some factors must be discussed critically. Firstly, 

there was no comparison of the measurements to 

a control group (except the baseline data, which 

was homogenous). Due to organizational factors 

and the very probable loss of participants in the 

control group, there was no second evaluation of 

vital sign's data or the State-Score in the control 

group after passing the time. To identify the spe-

cific osteopathic effect, it is necessary to evaluate 

the OMT data compared to time control and pla-

cebo group or other groups. Furthermore this 

study does not address the duration of the reduc-

tion of the State-Score, so further research is 

needed to evaluate the potential benefit of OMT. 

Effects on maternal blood pressure 

The systolic, as well as the diastolic blood pres-

sure, decreased significantly pre to 15 minutes 

post-treatment (p syst.=0.008, p diast.=0.004). 

This must be observed critically as there is no 

comparison to a control group's time control 

measurement. Also, it must be discussed if the re-

duction of the blood pressure is a desirable effect 

in every pregnant woman; this did not issue this 
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study, but it must be mentioned that no woman 

had subjective negative effects of her circulatory 

system after the treatment. In order to prove the 

effect of OMT to hemodynamic control, a tilt 

stimulus and/or heel raise effect could be added 

in further studies. [9] 

Effects on maternal heart rate 

Maternal heart rate declined seven beats per mi-

nute on average compared pre to 15 minutes 

post-treatment (p<0.001). As mentioned before, 

this must be observed and compared at least to a 

time control group in further studies. 

Effects on fetal heart rate 

Fetal heart rate decreased 5.5 beats per minute on 

average in comparison pre to 15 minutes after the 

treatment (p=0.002). This effect has to be evalu-

ated in further studies by taking at least a time 

control group into account. 

Effects on the actual date of delivery 

Statistics revealed a highly significant effect of 

OMT (p=0.002) in terms of the actual birth after 

due date compared between treatment to control 

group. As mentioned before one could hypothe-

size that the OMT can reduce tension of the nerv-

ous system (also confirmed by the State-Score) 

and therefore possibly influence the beginning of 

the delivery course. This would have high medical 

relevance, as post-term pregnancies can be dan-

gerous in terms of the child's undersupply. If la-

bor does not begin appropriately, drug-induced 

labor induction follows, which, in turn, leads 

more often to complications. 

Effects on the need for labor inductions 

There were nine inductions in the control group, 

and 4 in the treatment group (p=0.104). With a 

bigger random sample in further studies, this ten-

dency might produce significant results. It would 

be recommended in further studies to record the 

reason for the induction to see if it was medically 

necessary or the mother's personal request. From 

a medical point of view, the reduction of drug-

induced labor inductions is to be strived as they 

often lead to uterine over-stimulation, which fre-

quently results in fetal distress and early exhaus-

tion of the mother. Induced labor is often re-

ported as being more painful and often leads to 

necessary pain-relieving interventions. Primiparas 

have a higher probability of cesarean sections af-

ter drug-induced labor inductions than women 

with natural onset of labor. [10] 

CONCLUSIONS 

This study demonstrated that one osteopathic 

treatment on the calculated date of delivery was 

not sufficient enough to reduce maternal compli-

cations, but did show a better physical and psy-

chological well-being of the mothers-to-be after 

the Open-Box treatment. This and the possible 

influence of the autonomic system might have led 

to significant earlier deliveries in the OMT group 

compared to the control group (UCO) which is 

of high medical interest to prevent the need for 

labor inductions. Data showed that maternal 

blood pressure and heart rate and fetal heart rate, 

declined after the treatment – this has to be fur-

ther investigated in more appropriate methodo-

logical design. The possibility of reducing overall 

sympathetic tone with OMT and its incidence of 

associated potential complications of pregnancy-

related autonomic and hemodynamic conditions 

(for example pregnancy-induced hypertension 

and preeclampsia) is of great importance to 

healthcare and needs further studies. [9] 

In conclusion, this study confirms the positive ef-

fect of OMT on the subjective well-being of the 

late-term pregnant woman and the onset of de-

livery – also with only one treatment. Moreover, 

it reveals the cautious conclusion that OMT 

could affect the autonomic system. To prevent 

maternal complications, a higher frequency of 

treatments and/or an Osteopath's support during 

delivery seems to be necessary. 
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