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Abstract. Background and aim of the study: The medicalisation of birth pathway may negatively impact 
on women’s empowerment, enhancing distress even in cases of healthy pregnancies. We have built a pro-
gram which is comprised of Mindfulness, Yoga, Nutrition, development & Counselling, Coaching, antenatal 
classes, and Osteopathic treatment (MYNd&CO). Methods: This study is a randomized controlled trial in-
volving low-risk pregnant women. They will be randomized to the experimental (MYNd&CO intervention 
plus standard care) or control group (standard care). The primary (general health and wellbeing, maternal 
distress) and secondary outcome measures (urinary incontinence, sexual problems, and physical wellbeing) 
will be assessed via questionnaires at baseline and 6 months after childbirth. The independent-samples t-test 
and Chi-square will be used to detect changes in the outcomes between intervention and control group. Dis-
cussion: The trial is expected to increase knowledge about the effectiveness of a holistic approach in low-risk 
pregnant women, in terms of obstetrical and psychophysiological outcomes.
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Introduction

In the “Anthropocene” era, pregnancy and child-
birth are often characterized by unnecessary medical 
interventions, even for low-risk women. However, the 
‘medicalisation of childbirth’ does not assure a higher 
level of safety. It can increase the likelihood of false 
positive cases, resulting in iatrogenic risks due to 
unnecessary—and sometimes harmful—treatments 
(1,2). Primarily World Health Organization (WHO) 
claims for a global woman positive experience assuring 

the maternal- infant best epigenetics potential during 
the most critical phase of the first 1000 days (3).

In Italy, medicalisation and over-treatment are 
deep-rooted phenomena, well-documented by high 
rates of low-risk pregnancies handled by gynaecolo-
gists, hospital births, caesarean sections (CS) and sub-
optimal breastfeeding (4,5). Women mainly choose 
gynaecologists for antenatal care, and only a limited 
percentage opts for public health community services 
or private midwives (4,5). This ‘epidemiology’ of tak-
ing charge contributes to the problem of over-testing 
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and over-diagnosis in pregnancy (4). In fact, against 
national and international guidelines on low-risk preg-
nancies, the number of antenatal visits is higher than 
four in 85.3% of women and more than three ultra-
sound scans are performed in 74.6% of cases (5). These 
percentages are not justifiable, in fact the excess of 
screening tests does not improve the outcomes neither 
in low- nor in high-risk pregnancies (6).

Regarding birthplaces, the national rate of out-
of-hospital births is among the lowest in Europe, 
estimated at around 0.1% (5,7). In 2010, 38% of Ital-
ian infants were born through CS—among the high-
est rates worldwide (8). The last few years saw some 
improvement regarding primary and previous CS 
rates; in 2016, the CS rate was equal to 33.7%, with 
a significant north-south gradient (5,8). However, 
this national prevalence must be considered high if 
compared with the ideal CS rate which, according to 
the World Health Organization (WHO), should be 
between 10 and 15% (9). 

Similarly, the rates of breastfeeding initiation and 
continuation show geographical differences, decreas-
ing in areas where education and socio-economic con-
dition levels were low, as in the Southern regions (10). 
The most recent survey reported that the prevalence 
of exclusive breastfeeding at two to three months of 
life was 44.4%, decreasing up to 25.8% at four to five 
months (11). Consequently, the use of breast milk sub-
stitutes is an already widespread practice during the 
first days of life during the hospital stay (12). Some-
times breast milk substitutes are promoted at dis-
charge, even without an evidence-based clinical reason 
(12), partly due to healthcare professionals limited 
training on breastfeeding (13)

Presently, another widespread modern phenom-
enon is the distress in pregnant women which can 
continue in the postnatal period, commonly defined 
as maternal distress. Changes experienced by women 
during pregnancy can cause anxiety, depression, and 
distress, even in cases of healthy pregnancies (14,15). 
This can be associated with several factors, including a 
variety of coping styles and personal history and cir-
cumstances (14). 

A study involving 410 Italian primiparous women 
revealed that 34.9% could be classified as ‘psycho-
logically healthy women’, 47.3% as ‘currently anxious 

women’ and 17.8% as ‘psychologically distressed’ (16). 
There were no differences in the three groups in terms 
of obstetric risks. 

The maternal distress level can affect unborn chil-
dren, exposing them to suboptimal emotional, behav-
ioural, and cognitive development, along with adverse 
health outcomes (17,18). This occurs not only in severe 
distress but also in mild or moderate cases if the foetal 
exposure is recurrent or chronic (19,20).

The medicalisation of natural phenomena such as 
pregnancy, childbirth and breastfeeding is capable of 
negatively impacting the empowerment of women and 
their satisfaction (2,21,22). Women may doubt their 
ability to cope with motherhood and lose the sense of 
control over pregnancy, childbirth and newborn care. 
This can increase the prenatal distress trend. 

Therefore, it is important to focus on both evi-
dence-based care for low-risk pregnancies and the 
psycho-physical well-being of pregnant women. For 
this reason, we have built a program for low-risk 
pregnant women, which is comprised of Mindful-
ness, Yoga, Nutrition, development & Counselling, 
Coaching, antenatal classes and Osteopathic treat-
ment (MYNd&CO program), according to a holistic 
or “top-down system” biology approach.

Our hypothesis states that the integration of the 
standard care planned for low-risk women with the 
MYNd&CO program will improve the psychologi-
cal well-being and obstetrical outcomes of pregnant 
women allocated to the intervention group compared 
to those assigned to the control group.

Methods

Design and setting

A monocentric randomized controlled trial 
(RCT) in a two-arm parallel-group design is carried 
out by January 2019 with repeated measurements at 
two times (baseline and 6 months after childbirth) at 
the Clinica Mangiagalli in Milan, Italy.

Pregnant women interested in MYNd&CO 
program and meeting the inclusion criteria will be 
assigned to the experimental (MYNd&CO interven-
tion and standard care for pregnancy) or control group 
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(standard care) in a 1:1 ratio, using a randomization 
software. Ethnicity and Body Mass Index (BMI) will 
be considered to perform a stratified randomization to 
ensure their fair allocation in the two arms.

Standard care consists in four obstetrical appoint-
ments, screening, and check-ups up until childbirth. 
MYNd&CO intervention consists in weekly mind-
fulness and yoga meetups, nutritional screening with 
further check-ups, if needed, osteopathic screening, 
five motivational meetings with a coach and attending 
of a prenatal class. The intervention will last about 28 
weeks (from 12 weeks of gestation to the birth) and it 
will take place in hospital.

The assignment will be communicated to recruited 
women, who can leave the intervention at any time. 
The project is offered free of charge.

The study has been approved by the Ethics Com-
mittee of Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico and registered with the trial code 
NCT03839004. The steps and features of the study 
protocol have been described adhering to the Standard 
Protocol Items: Recommendations for Interventional 
Trials (SPIRIT) checklist (23).

Participants

The participants will be recruited at Clinica Man-
giagalli’s outpatient department. Inclusion criteria for 
participation in the study are: nulliparous women, 
singleton pregnancies, spontaneous pregnancies, ges-
tational age ≥12, no maternal medical conditions, 
maternal age between 18 and 44 years, and no language 
barrier. Exclusion criteria are: multiple pregnancies, in 
vitro fertilization pregnancies, maternal or foetal med-
ical conditions, age <18 or >45, and language barrier.

Measures

Primary outcome measure

General health and wellbeing 
The Short Form 12 Health Survey (SF12) 

(24) is one of the main tools used to assess self-
reported health-related quality-of-life. This 12-item 

questionnaire is composed of the Mental Component 
Summary (MCS) and the Physical Component Sum-
mary (PCS) scales which measure 4 health-related 
domains to evaluate physical status (general health, 
physical functioning, role limitations due to physical 
health problems, and body pain) and other 4 to meas-
ure psychological condition (vitality, social function-
ing, role emotional, and mental health) respectively. 
The SF-12 questionnaire has been validated mainly in 
case of chronic diseases (25-27), but it has tested also 
among healthy populations, such as pregnant women 
(28,29).

Maternal distress

During study timepoints, several instruments will 
be administered to the participants to assess the degree 
of maternal distress.

a)	 The Psychological Wellbeing (PWB) Scale 
(30) is a 42-item tool which measures the 
following six subscales of wellbeing and hap-
piness: autonomy, environmental mastery, 
personal growth, positive relations, purpose in 
life, and self-acceptance. Respondents express 
their level of agreement or disagreement 
with each item using a 7-point scale (from 
1-strongly agree to 7-strongly disagree).

b)	 The Edinburgh Depression Scale (EDS) 
(31,32) is a 10-item self-report measure 
developed to screen pregnant women or puer-
perae for emotional distress. The items reflect 
the woman’s experience of the last 7 days and 
each answer is given a score of 0 to 3, so the 
maximum total score is 30 (31). EDS is not 
a diagnostic tool; therefore psychiatrists/psy-
chologists are needed in case of high scores 
(>12) for performing a clinical assessment and 
establishing an appropriate management.

c)	 The State-Trait Anxiety Inventory (STAI-Y) 
(33) includes 40 self-report items in a 4-point 
Likert scale to detect the level of anxiety. Items 
1 to 20 assess state anxiety with the options “not 
at all”, “somewhat”, “moderately so”, and “very 
much”, whereas the options “almost never”, 
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“sometimes”, “often”, and “almost always” are 
possible for items 21 to 40. Participants should 
respond in accordance with their actual mood.

d)	 The Millon Clinical Multiaxial Inventory 
(MCMI-III) (34) is a 175-item, true-false 
self-report measure which provides informa-
tion on personality traits and psychiatric dis-
orders. It contains 24 clinical scales arranged 
in the following 4 categories: clinical personal-
ity patterns, severe personality pathology, clin-
ical syndromes, and severe clinical syndromes. 

e)	 The Mother to Infant Bonding Scale (MIBS) 
(35) is composed of 8 items on a 4-point 
Likert scale (from 0 - “not at all” to 3 - “very 
much”), having a total score from 0 to 24. 
High scores indicate disturbances in mothers’ 
feelings toward their children. This scale will 
be administered only at the follow-up.

Secondary outcome measures

Urinary incontinence (UI)

The International Consultation on Incontinence 
Questionnaire-Urinary Incontinence Short Form 
(ICIQ-UI SF) (36) is a 4-item questionnaire used in 
research and clinical practice in primary and secondary 
care to screen for UI. It assesses the frequency of UI, 
amount of leakage, overall impact of UI on quality of 
life and it includes a self-diagnostic item.

Sexual problems

The Female Sexual Function Index (FSFI) (37) 
is a 19-item measure on a 5-point Likert scale. It 
evaluates the sexual functioning in women, taking in 
account 6 domains (sexual desire, sexual arousal, lubri-
cation, orgasm, satisfaction, and pain). Low scores 
reveal lower levels of sexual functioning.

Low back pain (LBP) and pelvic girdle pain (PGP)

Assessment of low back and sciatic nerve pain 
during pregnancy is an indicator of osteo-muscular 
health and it will perform from the 20th week of 

gestation to 40 days after delivery. Several tools will be 
proposed to the recruited women to assess their degree 
of LBP and PGP.

a)	 The Oswestry Disability Index (ODI) (38) is 
a 10-item tool designed to collect informa-
tion as to how low back or leg pain affects 
patient’ ability to manage in everyday life, tak-
ing in account these aspects: pain intensity, 
personal care (washing, dressing, etc), lifting, 
walking, sitting, standing, sleeping, sex life 
(if applicable), social life, and travelling. For 
each section, the maximum score is 5, for a 
total possible score of 50. The total score, then 
converted in percentage, classifies a patient’s 
permanent functional disability as follows: 
minimal disability (0% to 20%), moderate 
disability (21%-40%), severe disability (41%-
60%), crippled (61%-80%), or bed-bound 
patient (81%-100%).

b)	 The Pelvic Girdle Questionnaire (PGQ) (39) 
is a tool which comprises 20 activity items and 
5 symptom items on a 4-point response scale 
from 0 to 3, to assess describing the degree 
of symptoms and activity limitations during 
pregnancy and postpartum.

c)	 The Pregnancy Mobility Index (PMI) (40) is 
composed of 3 scales (daily mobility, house-
hold activities, and mobility outdoors) to 
assess mobility in relation to back and/or pel-
vic pain for pregnant women.

d)	 The Visual analogue scale (VAS) (41) is the 
most used pain assessment scale and consists 
of a horizontal line to collect women’s per-
ceptions of body pain using scores from 0 (no 
pain) to 10 (extreme pain).

Additional measures

Obstetric and neonatal data

Data on early pregnancy will be collected by 
the gynaecologists at T0, while information on term 
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pregnancy, delivery, infant health, and post-natal 
period will be self-reported by participants at T1.

Pregnancy: parity, number of spontaneous and 
voluntary abortions, last menstrual period (LMP), ges-
tational age at T0, type of conception, type of health 
professional chosen for pregnancy care, micronutrient 
supplements, tobacco smoking, and pregnancy health 
problems/complications.

Delivery: induction, gestational age at birth, type 
of delivery, and episiotomy/vaginal tears.

Infant health: birth weight, admission to a Neo-
natal Intensive Care Unit (NICU), and infant feeding 
practices, including breastfeeding duration, according 
to WHO/UNICEF definitions.

Demographic data and other information

As part of MYNd&CO Study, demographic data 
and other information relevant for the research pur-
pose will be collected. These include maternal ethnicity 
at nationality, age at recruitment, level of education, 
employment status, marital status, pre-pregnancy body 
mass index (BMI) and weight gain during pregnancy, 
diet and nutritional behaviours, physical activity, fam-
ily/social support, and experience of mindfulness, yoga, 
coaching, and antenatal classes attendance.

Evaluation of intervention

Questions for evaluation of the program will be 
addressed to intervention group to assess their satis-
faction and perception of efficacy on wellbeing.

Procedure

Every week the pregnant women who have com-
municated by e-mail their interest in MYNd&CO 
intervention will be contacted and invited to the first 
obstetric visit in prenatal outpatient department.

A randomization software will be used to assign 
the number 1 to the intervention and 0 to the con-
trol group. The random numbers will be sequentially 
paired to women which will show up for the first 
visit in outpatient department. The allocations will 
be archived in a document protected by password 
on group research’s computer. The randomization 

will guarantee objectivity of the researchers and will 
avoid bias in the woman’s group allocation. Blinding 
of researchers of women is not feasible because of the 
study design.

During the first antenatal visit, two researchers 
will describe the MYNd&CO project, explaining that 
specific activities will be proposed to the intervention 
group, while the control group will receive the stand-
ard care.

Women in both the groups will provide written 
consent for participation in the study. They will have 
to fill out the questionnaires at T0 and T1.

Women in intervention group will receive the 
schedule of MYNd&CO activities.

During routine visits, the gynaecologists will 
check blood glucose curve or fasting glucose (from 24 
weeks of pregnancy to the day of delivery) and blood 
pressure (from the 20th week of gestation to 40 days 
after delivery) to verify if participants meet inclu-
sion/exclusion criteria related gestational diabetes and 
hypertension.

An osteopathic treatment will be proposed for the 
infants of all participants to improve their response 
rate at T1.

The schedule of recruitment, data collection, inter-
vention and assessments are summarized in Figure 1. 

Intervention

Intervention includes 6 activities: 1) mindfulness 
course, 2) yoga classes, 3) nutrition counselling, 4) 
coaching, 5) osteopathic manipulative treatment, and 
6) antenatal classes facilitated by midwives.

The Mindfulness course is inspired by the Mind-
fulness Based Childbirth and Parenting (MBCP) pro-
gram. It will include 7 weekly two-hour sessions plus a 
residential half-day retreat (42).

The Yoga intervention will consist of bi-weekly 
practice of about 75 minutes. Physical practice of pos-
tures (asanas), breathing exercises (pranayama) and 
meditation (dyana) will be proposed, according to the 
branch of Hatha Yoga.

Nutrition counselling will focus to promote a 
healthy, well-balanced, and varied diet, assuring an 
adequate weight gain to improve the women nutri-
tional status during pregnancy.
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The Coaching intervention will provide women 
the support and tools needed to strengthen their com-
petencies toward childbirth and motherhood. Women 
will be guided in defining focused goals, supported 
to meet their expectations related to their first child’s 
arrival, and helped to find solutions in case of chal-
lenges.

The Osteopathic manipulative treatment for low 
back and pelvic girdle will be preceded by an assess-
ment of lumbar segments, sacrum, pubic symphysis, 
pelvis, sacroiliac joint, and hip, using the following 
palpatoric/mobility tests: active straight leg raise test, 
Gaenslen’s test, long dorsal sacroiliac ligament test, 
pain provocation of the symphysis by modified Tren-
delenburg’s test, Patrick’s Faber test, posterior pelvic 
pain provocation test, symphysis pain palpation test, 
according to the European Guidelines (43). Moreo-
ver, Michaelis test and side bending test pain during 
and after pregnancy will be performed respectively to 
test functionality of the thoracolumbar segments and 
uterus adaptation to the lumbar spine.

The Antenatal Classes will consist of six meet-
ings guided by midwives which will provide informa-
tion about pregnancy, labour, birth, breastfeeding, and 
infant care.

These activities will be performed by the team in 
charge of the MYNd&CO project, made up of gynae-
cologists, midwives, psychologists, osteopaths, nutri-
tionists, and yoga teachers, who all collaborate on a 
regular basis with the Clinica Mangiagalli.

Sample size calculation

The primary outcome, psychophysical wellbeing, is 
calculated as the difference scores between intervention 
and control group. This change should be greater than 
or equal to 2 points, according to the instructions of 
SF-12 user manual. Similarly, the latter indicates that 
393 participants are needed to identify difference scores 
of 2 points (44). For this reason, the MYNd&CO study 
will include 400 women, divided in 2 groups of 200.

Statistical analysis

The descriptive statistics (mean ± SD, %) will be 
used for nominal and continuous variables to report 

the main characteristics of the groups (age; marital sta-
tus; education; diagnosis; psychosocial variables).

The independent-samples t-test and Chi-square 
will be used to verify the homogeneity between inter-
vention and control group, comparing baseline charac-
teristics. Any significant differences will be controlled 
in the subsequent analyses.

T-test will be used to detect changes in the pri-
mary outcome (wellbeing) between intervention and 
control group, in term of differences in the mean val-
ues scored in the SF-12.

The level of significance will be set at 0.05 (p < 
0.05) with 95% confidence intervals (95% CI). Data 
will be analysed using SPSS.

Data collection and data management

Two researchers will be responsible for data col-
lection under supervision of the principal investigator. 
During the trial, a researcher expert in data quality 
will perform a regular check of collected data to verify 
their coherence. All data on paper will be archived in 
a secure area at Mangiagalli Clinica. Digital informa-
tion will be stored assuring that identifiable data will 
be separated from anonymized data. Data will be ana-
lysed after trial conclusion. 

Trial status

The study is currently recruiting participants.

Discussion

We describe a protocol to promote a ‘positive 
pregnancy’, which supports both the somatic and psy-
chological component of the mother-newborn dyad, 
and thus organically and proactively prevents the 
main issues arising during pregnancy and delivery due 
to unhealthy lifestyles. The intervention is designed 
according to on a holistic approach to pregnancy 
which include mindfulness, yoga, nutrition counsel-
ling, coaching, osteopathic treatment, and antenatal 
classes. This innovative model does not aim to sub-
stitute the allopathic one which is currently in place 
(obstetric appointments, ultrasounds, tests, etc.), but 
to enhance its nature in a more effectively therapeutic 
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manner, increasing the mother-newborn dyad’s poten-
tial of health.

The strengths of MYNd&CO project are mainly 
two: on one hand, to our knowledge, this is the first 
study focused on a holistic approach in pregnancy. On 
the other hand, MYNd&CO is a two-arm RCT that 
will make it possible the generalization of the results and 
the transfer of this model in other hospitals and settings. 

The most significant challenges in this study are 
the following up of recruited women and quality con-
trol. The study purpose will be clearly explicated to 
raise awareness of women on the importance of the 
MYNd&CO project. To increase the response rate 
at follow up, researchers will communicate with par-
ticipants using various methods as telephone calls, 
e-mails, and short messages. Moreover, an osteopathic 
treatment for infants will be proposed. The quality 
control will be guaranteed by several strategies, regu-
larly checking the process of data entry and analysis. 
Any dropout will be recorded, indicating the reason. 
Any relevant protocol modifications decided by the 
researchers will be communicated to MYND&CO 
team, participants, and other pertinent parties. 

This study has some limitations: first, the self-
selection bias due to voluntary participation. How-
ever, to reduce this risk, pregnant women will be 
randomized for their allocation in the intervention or 
control group. Second, the lack of blinding due to the 
nature of study may be another source of bias. Moreo-
ver, it should be noted that at the end of the study it 
will be possible to estimate the total effectiveness of 
MYNd&CO program, but not the effect size of each 
its component.

If our results will be favourable, the adoption of 
MYNd&CO will be facilitated, making it affordable 
and accessible to all women. For the future, it would 
be desirable to extend the duration of the MYNd&CO 
program beyond childbirth. Moreover, it would be 
interesting to include women affected by some of the 
most common pregestational and gestational patholo-
gies (45,46) such as diabetes to test MYNd&CO pro-
gram effectiveness also in case of high-risk pregnancies. 

Recruitment for this study, began in February 
2019, it is currently closed and the follow-up after 
6 months of childbirth is ongoingResults will be 

available in 2021 and published in scientific journals to 
disseminate the findings internationally.
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