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’ve been working as a complementary
therapist since 2006 and practising
reflexology since 2007. Having a
particular interest in pregnancy and
maternity care, I went on to complete
the Suzanne Enzer course in maternity
reflexology in 2012.
As a scientist, I felt compelled to
find information on how and why
complementary therapies were helpful
and effective for so many people. However,
the evidence base for complementary
therapies is embryonic, and particularly for
reflexology. My thirst for knowledge and
understanding saw me embarking on a PhD
at Ulster University in 2011. It was at this
point that I joined an established research
team already investigating pregnancyrelated low back and/or pelvic girdle
pain (LBPGP) involving experts
in complementary therapy research (Dr
Ciara Hughes), physiotherapy (Dr Dianne
Liddle) and midwifery research (Professor
Marlene Sinclair).
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INTRODUCTION AND BACKGROUND
TO THE RESEARCH
The specific aim of the research was to find
out more about any impact that antenatal
reflexology had on women experiencing
stress caused by LBPGP.
LBPGP is a common condition during
pregnancy, with 66% to 71% of women
experiencing low back pain (LBP) and 20%
to 65% developing pelvic girdle pain
(Liddle and Pennick, 2015; Kovacs et al,
2012). The two conditions are often difficult
to distinguish from one another, typically
increase as pregnancy progresses, and
can last up to 10 years after giving birth
(Brynhildsen et al, 1998). LBPGP can lead
to problems with mobility and carrying
out everyday chores, and causes distress
to many women. However, the reasons
why so many women are affected is not
yet fully understood.
In earlier work carried out by the team,
findings from an online survey found that in
order to alleviate high levels of LBPGP, many
women resorted to taking pain medication
including paracetamol, co-codamol and
diclofenac, with the reported rates of use as
high as 64% (Sinclair et al, 2014). All of these
painkillers have known potential side-effects
when taken during pregnancy.
Complementary and alternative
medicine (CAM) therapies are used for a
range of pregnancy-related symptoms,
including back pain (Sabino and Grauer,
2008), and are carried out by midwives
themselves or at their suggestion (Wang et
al, 2005). Midwives are keen to incorporate
CAM therapies alongside usual care as
these are considered safe, and compatible
with the woman-centred approach and
the natural physiology of pregnancy and
childbirth. In addition, CAM ‘supports the
woman’s autonomy, and […] can enhance
midwives’ professional autonomy’ (Hall et
al, 2012).
Women who have used CAM therapies
during pregnancy report that they consider
them safe and natural, empowering and
enabling them to take more control of
their pregnancy and labour (Warriner et
al, 2014). Earlier research by Sabino and
Grauer (2008) also demonstrated the
pain-relieving aspects of CAM in
pregnancy and childbirth.
The findings from the team’s online
survey demonstrated that 25% of 171
respondents used CAM during pregnancy,
the most popular being aromatherapy
(21%), acupuncture (21%), and reflexology
(15%). A total of 81% of women used CAM
to manage their LBPGP and 85% had found
it useful for pregnancy-related symptoms
(Hughes et al, 2018).
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Up to
71%

RESEARCH METHODOLOGY
The method chosen for the PhD was a
randomised controlled trial (RCT), which
was registered as the CAM in Pregnancy Trial.
The research was conducted at the Ulster
Maternity Unit, Northern Ireland, and
began in July 2012 and was completed in
December 2014.
First-time pregnant women in the third
trimester of pregnancy with LBPGP were
invited to take part in the trial and had an
equal chance of receiving:
30-minute reflexology sessions for six
weeks, alongside usual antenatal care
(intervention), or
30-minute footbath treatments for six
weeks, alongside usual antenatal care
(sham treatment), or
usual antenatal care (control group).

of women experience low back
pain during pregnancy and

Up to
65%
develop pelvic girdle pain

Ninety women were randomised to take
part, with 30 women in each of the three
arms of the trial. All of the women who
consented to take part in the research
were asked to rate, on a 0 to 10cm visual
analogue scale (VAS), their pain frequency
and intensity each week. Women in the
reflexology and footbath groups had their
heart rate and blood pressure recorded each
week before and after their treatment. They
also completed questionnaires relating to
any changes from the previous week to
ensure that there were no contraindications
to having reflexology.
Each participant provided a saliva sample
at the beginning and the end of the sixweek treatment period for analysis of levels
of the stress hormones, cortisol and betaendorphin. Finally, using the Northern
Ireland Maternity System (NIMATS)
database, completed by midwives attending
the woman during labour and birth, each
woman’s labour details were available
to the research team. At the end of the
project, the women who had taken part
were invited to attend a focus group to
discuss their experiences of being part of
the trial.
A total of 64 (71%) women completed
the study – 24 in the reflexology group,
15 in the footbath group and 25 in the
usual care group. The most common
reasons given for leaving the study were
the development of a health condition,
being unhappy with their treatment group
allocation, or work commitments. In fact,
most (97%) of the women randomised to
the different groups said that they had
hoped to be allocated to the reflexology
group (Close et al, 2015). There were
no adverse effects reported during the
study. One woman, who was part of the
reflexology intervention group, had a

In order to alleviate high levels
of LBPGP, many women resort
to taking pain medication such
as paracetamol, co-codamol and
diclofenac. All these painkillers
have known potential side-effects
when taken during pregnancy

stillbirth. This very sad incident was
thoroughly investigated and was in no way
related to any treatments she had as part
of the study. However, this is one example
of the many challenges and complexities
which face researchers and healthcare
professionals (HCPs) in maternity care.

THE RESULTS
Across the six-week intervention period,
LBPGP frequency increased for the
participants in the footbath group and
decreased in the reflexology and usual
care groups. However, the reduction in the
reflexology group was 1.63cm compared
with a reduction of only 0.36cm in the
usual care group (Close et al, 2015). A
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change on the VAS pain scale of 1.5cm or
more is classified as a clinically important
change (Ostelo et al, 2008; Gallagher et
al, 2001), which represents a change that
is meaningful to the individual (Farrar et
al, 2000). With limited treatment options
for LBPGP, this indicates reflexology
could be an effective management option
for women who may otherwise resort to
medication. The team are currently working
on collecting new data on the progression
of LBP during and after pregnancy and the
types of treatments women use to manage
their pain. The findings from the study, the
Watching Pregnancy Project, led by Dr Dianne
Liddle, will be available later this year.
Although a systematic review and
meta-analysis reported that reflexology
had a beneficial effect on blood pressure
and heart rate (McCullough et al, 2014),
the results from this study demonstrated
that there were no significant changes in
blood pressure or heart rate for either the
reflexology or footbath groups, or between
the two groups (McCullough et al, 2018).
There is a large body of anecdotal evidence,
along with some supporting research
evidence, that reflexology and CAM in
general reduce stress and promote relaxation
and a sense of wellbeing. This research study
was the first to test the popular hypothesis
that beta-endorphin is released in response
to reflexology and in this way enhances the
associated feelings of wellbeing (Tiran and
Chummun, 2004). Over the six-week period,
beta-endorphin levels increased by 8.8% and
10.1% in the footbath and usual care groups
respectively, and decreased by 15.2% for
the reflexology group. Cortisol increased by
31.8% in the footbath group, 31.4% in usual
care and 18.8% in the reflexology group over
the six-week intervention period. Although
there were no significant differences
between groups for cortisol (p=0.935) or
beta-endorphin (p=0.251) (McCullough
et al, 2014), these results provide the first
steps in determining how reflexology affects
hormones and the body.
Labour data was collected for 61 (95.3%)
of the women who completed the study.
The second stage of labour duration was
available for 42 women (62.5%) who had a
vaginal birth. The second stage of labour is
recorded for all women by the midwife and
is considered more accurate than the first
stage, which is commonly self-reported as it
begins long before women attend hospital.
In the reflexology group the mean duration
of the second stage of labour was
44 minutes shorter (73.6%); standard
deviation (SD)=53.8% compared with the
usual care group (117.9 minutes; SD=56.2%)
(p<0.05) and the footbath group (117.4
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minutes; SD=68.5%) (p=0.08). Given the
current personnel and financial pressures
in the health service, a reduction in labour
times could provide opportunities to ease
the burden on midwives.

WHAT THIS STUDY INDICATES
Overall, the results indicate that reflexology
is safe for women in the third trimester of
pregnancy, reduces pain and associated
stress, and decreases the synthesis of the
stress hormones beta-endorphin and
cortisol. The factors involved in a reflexology
treatment are numerous and involve
complex interactions of a physiological,
biochemical and emotional nature. The
main limitation in this study was the small
sample size, which reduced the chances of
statistically significant findings. Also, as is
common to CAM research, the participants
were not blinded to treatment allocation – in
other words, they knew whether they were
receiving reflexology or the sham treatment,
which may have altered their views of the
treatments received and their outcomes.
However, weekly feedback from women in
the footbath and reflexology groups was
very positive. In fact, 100% of participants
enjoyed both treatments and felt they were
beneficial in helping them to relax and take
time out for themselves.
This research has added much-needed
quantitative evidence for the effects of
reflexology and its use during pregnancy,
and highlights the need for further
investigation in the area. While the findings
from this trial showed limited changes
for the effects of reflexology, the feedback
from the women who received reflexology

“100% of participants
enjoyed both treatments
and felt they were
beneficial in helping them
to relax and take time
out for themselves”
was overwhelmingly in favour of the
benefits that they experienced. One of the
key reports was that they had enjoyed the
time spent with the therapist, citing that
her knowledge, experience and feedback
enhanced their faith in her and helped to
build rapport. Rapport and the therapeutic
alliance between the patient and the
caregiver can further enhance perceived
benefits. The relationship and treatment
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expectations have been considered to
be a function of the placebo effect and
a confounder in RCTs. However, the
therapeutic alliance is a mediating factor
in the positive outcomes and patientreported benefits in CAM interventions,
whereby paying attention to patients,
providing compassionate care, and the
influences therapists can have on patient
anxiety and self-awareness are the key
factors (Scriba 2012; Kaptchuk, 2002). In
respect to the placebo and non-specific
effects of CAM, while giving evidence to the
House of Commons Health Committee in
2013, Professor George Lewith stated that
one way to ‘develop evidence is to learn
from the complementary therapies about
what they do so effectively and reproduce
it in conventional medicine’ (House of
Commons, 2013).
This study has demonstrated that
reflexology is safe for pregnant women
during the third trimester of pregnancy,
and it is envisaged that this research will
pave the way for future trials of this kind
in maternity care. Acceptance by the
scientific community that reflexology
has a place in healthcare is a turning
point for users, therapists and HCPs.
The complexity and patient-centred
nature of CAM therapies is beginning to
be recognised, and investigated, using
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The second stage of labour In
the reﬂexology group was
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compared with
the usual care group
117.9 minutes

and the footbath group
117.4 minutes

quantitative and qualitative research
techniques such as those used in the CAM
in Pregnancy Trial. Furthermore, the value
of the patient-therapist interaction, once
considered to be the placebo effect, is now
known to play a fundamental part in all
therapeutic relationships.

PRACTICAL ENGAGEMENT
As a reflexologist, scientist and mother,
my experiences of being part of this
study relate to being able to help others,
enhancing my skills and knowledge, and
my ‘controversial’ stance of being a CAM
therapist and also a scientist. My passion
for CAM therapies and experiences of
giving and receiving reflexology have
led me to believe that it is a powerful
and beneficial therapy that can help all
individuals, on a physical and emotional
level. The CAM in Pregnancy Trial has
allowed me to engage with, and give
reflexology to, a group of pregnant women
who may otherwise never have sought,
or had the opportunity to experience
reflexology. I was delighted to hear that
they enjoyed and benefited from the
treatments, particularly those women who
were initially sceptical.
The CAM in Pregnancy Trial was designed
not only to help individual pregnant
women with LBPGP, but also to investigate
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the possibility that reflexology may be
beneficial to pregnant women everywhere;
up until now, patient-reported benefits
have only been reported anecdotally. The
study findings, which tentatively suggest
that reflexology could be delivered to any
pregnant woman with LBPGP, to help
her better cope with her symptoms and
achieve other health benefits, is exciting
and was brought into focus for me during
a conversation with a midwife researcher
at the International Congress of Midwives
conference in Prague in 2014. Having
attended my presentation about the
study findings, she was excited to think
that she might be able to use this safe,
inexpensive and enjoyable treatment
for poverty-stricken pregnant women in
Haiti, where she was based, who otherwise
have no means of obtaining pain relief.
Individuals and HCPs in areas such as these
face considerable barriers to the provision
of healthcare.
Polich et al (2010) stated that CAM
researchers are ‘hands-on technicians who
work at the contested interface between
biomedicine and CAM’. They reported
that there is ‘constant peer pressure on
CAM researchers to appear and act a little
more “scientific”’.
In reality, it is a challenge to be a
professional CAM therapist working
alongside other HCPs, who may view the
work as unproven, pseudoscience and of
limited value in mainstream medicine. I
have never felt compromised as an HCP
(nutritionist) and a reflexologist, as my aim
is to help others in a meaningful way and
promote health and wellbeing. Similarly, I
have never felt compromised as a scientist
and a reflexologist, as I have investigated
a hypothesis with the methodological
rigour that scientific research demands.
The findings of the trial have undoubtedly
provided new knowledge and understanding
to further inform the field of CAM research,
and have also been published in peerreviewed journals, Midwifery (McCullough
et al, 2017) and Complementary Therapies
in Clinical Practice (McCullough et al, 2018;
Close et al, 2015).
While HCPs are becoming more engaged
with the basic principles of reflexology and
holism, in reality some are not prepared
to embrace CAM therapies or benefits.
However, with the ever-increasing wave
of CAM usage by patients, it would better
serve patients, and HCPs, to be armed with
as much information as possible about
CAM, why individuals choose to use it,
and what they can learn from it. Therefore,
delivering high-quality evidence-based
complementary healthcare is a pivotal

step in moving towards greater integration
within the healthcare system.
The CAM in Pregnancy Trial, including its
development and reporting the results, was
part funded by the Department for Education
and Learning in Northern Ireland and took
five years to complete. However, funding
opportunities for CAM research continue to
be limited and the competition is fierce.
Consequently, it may be that large
trials with significant findings are some
way off. It is therefore essential that
reflexologists and CAM therapists continue
to provide the most professional treatments
possible. This includes the type and level
of training and continuing professional
development available and undertaken,
and maintaining alliances and registration
with recognised bodies and organisations.
Also, therapists must keep abreast of the
growing evidence base to be able to give
clients the information and advice that they
seek, while never losing sight of the holistic
nature that allows therapists to ‘feel’ and
understand their clients’ wants and needs.
My experience of working as a
reflexologist in a mainstream healthcare
setting has given me many opportunities
to talk to and debate CAM therapies with
HCPs who may otherwise not have had
the chance to experience or observe CAM.
To realise the potential of complementary
therapies requires CAM therapists,
researchers and mainstream HCPs to
move forward together, with mutual
respect for the greater benefit of patients
and healthcare globally. Reflexology and
complementary therapies are an art as well
as a science and there is still much to be
discovered and shared.
In the words of Albert Einstein: ‘After
a certain high level of technical skill is
achieved, science and art tend to coalesce
[...] The greatest scientists are always artists
as well.’
Dr Julie McCullough
has been a
complementary
therapist for 12 years.
She has a degree in
human nutrition and
completed her PhD at
Ulster University in
2015. Julie has
authored or co-authored 12 peer-reviewed
papers and is currently working on the
EUROlinkCAT – ConnectEpeople Project.
This EU Horizon 2020 funded study aims
to develop new research priorities by
connecting families across Europe, who
have a child with a congenital anomaly,
with researchers.
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