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1. Background

1.1. Preoperative anxiety

Many individuals undergoing surgery have negative experiences
associated with their operations due to major preoperative anxiety, as
reported by 11%–80% of adult surgical patients [1,2]. A research study
that examined treatment of preoperative anxiety in the waiting room
area found that 70% of all surgical patients experienced an inter-
mediate to high level of preoperative anxiety (Visual Analog Scale -
VAS>4 out of 10) [3]. A state of preoperative anxiety is liable to affect
the course of the surgery and the postoperative recovery period.
Moreover, it can also influence perioperative morbidities, such as pain
[4], wound healing [5], nausea and vomiting [6], length of hospitali-
zation and recuperation [7], immune system status [8] and anesthesia
use [9]. Several studies have proven the effectiveness of anti-anxiety
drugs as part of premedication treatment prior to surgery, among them
Midazolam [10], Gabapentin [11], Diazepam [12] and Oxazepam [13].
The window of opportunity for providing treatment in the waiting room
is narrow and challenging due to the relatively short amount of time the
patient spends there before being brought to the operating room [3]. In
addition, several studies have shown beneficial effects of various
complementary treatment methods, among them reflexology, in redu-
cing anxiety before surgery or medical procedures [3,14,15].

1.2. Reflexology

Reflexology is a massage treatment method based on the theory that
the entire body is represented by reflex points on the feet (or the
hands). The treatment involves applying deep pressure on points on the
feet that represent specific organs [16,17]. There are several ap-
proaches to reflexology, among them the original and classic method
developed by Eunice Ingham [17]; the Grinberg method, which in-
volves physical and emotional diagnosis and treatment while con-
sidering the four elements of Greek medicine [18]; the Meunier method
[19], which adopts a Western approach similar to that of Eunice
Ingham; and the Chinese medicine approach [20].

The use of treatment guidelines has become increasingly more
prevalent today in an attempt to ensure suitable and accurate treat-
ments for specific medical conditions. Nevertheless, as of today neither
the International Council of Reflexologists nor the Israeli Reflexology
Association has issued any official guidelines offering protocols for
treating various medical problems. Moreover, reflexologists do not al-
ways agree with respect to where some of the reflex points are located
in the feet [21,22] or regarding the technique for stimulating these
points. Consequently, research studies examining the effectiveness and
safety of reflexology treatments experience difficulties in structuring a
unified, reproducible therapeutic approach. Some claim that the hol-
istic approach, which requires that individual attention be directed to
physical and emotional aspects, is not suited for the establishment of
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protocols for reflexology treatments [18]. In addition, the recent fra-
mework of Whole-Systems Research in integrative medicine encourages
the study of individualized complex CAM interventions as a system-
level phenomenon [23,24].

However, this holistic approach makes it difficult to generalize such
treatments in the health system, particularly within research outlines.
Moreover, despite the existence of several publications showing the
effectiveness of reflexology for anxiety, there are no guidelines for
treatment approaches [15, 25].

In the context of conducting a clinical trial aimed at examining the
effectiveness and safety of reflexology in relieving preoperative anxiety,
we used the Delphi method to develop an agreed-upon structured
therapeutic protocol for preoperative anxiety reduction. To the best of
our knowledge, this article is the first to describe such an approach in
the area of reflexology.

2. Methods

2.1. Delphi process

The research method used is based on the Delphi process, which
addresses areas of debate or uncertainty through expert consensus. The
consensus is reached through several rounds of discussions between
stakeholders in a designated topic [26]. This technique allows dialogue,
creativity, synergy and consensus among the experts. However, there
are some limits to this approach: first, the length of the process that can
lead to many rounds in order to reach a solution; second, when e-mail
rounds are used, in-depth conversations with and among experts are
lacking [27].

There are several variations to the Delphi process. In the current
research, we used email communication to save time and expenses re-
lated to face-to-face meetings. In addition, raising issues for discussion
via email gives participants sufficient time to formulate their answers.
The anonymity of the process also enables participants to answer freely.
Finally, the process has been proven effective in many research studies
[27]. In this case, the objective of the Delphi process was to arrive at a
structured and optimal protocol for using reflexology to treat pre-
operative anxiety. We chose to use the Delphi process based on ex-
perience gathered from similar studies in the field of medicine and
particularly in complementary medicine [28,29].

2.2. Screening and recruiting study population

2.2.1. Participant sampling
The snowball sampling method [30] was used to choose the parti-

cipants from among those engaged in reflexology in private practice, in
health maintenance organizations and at hospitals, as well as those who
teach reflexology at institutes for complementary medicine. Special
emphasis was placed on locating therapists oriented toward treating
anxiety.

2.2.2. Sample size
According to Reid's study from 1988, the number of participants in

Delphi processes in various studies ranged from 10 to 1685 [31]. Other
studies showed that around 20 or even fewer participants can still
provide stable results [32,33]. Since the sample size for Delphi panels
has not been established, a small number of participants is valid when
they constitute leading experts in a well-defined knowledge area, who
contribute to the process [33].

The current Delphi process was planned for and included 22
therapists who agreed to participate in an organized and documented
study of team thinking. These participants were chosen according to
predetermined inclusion criteria.

2.2.3. Inclusion criteria
Active therapists with at least two years of experience in reflexology

treatment who had completed at least two years of reflexology studies.

2.2.4. Exclusion criteria
Therapists who had not engaged in reflexology treatment during the

past year.
For all participants the following data were recorded: gender, age,

education, years of experience working in reflexology, therapeutic ap-
proach (Eunice Ingham, Grinberg, other), number of patients per
month, number of patients oriented toward reflexology treatment for
anxiety, and number of patients being treated for preoperative anxiety.

2.3. Screening the topics

The following topics were planned for discussion in the Delphi
process:

1. Foot or hand reflexology, as in rare cases reflexology is applied to
the hands [15].

2. Different reflexology approaches (Eunice Ingham, Grinberg, other).
3. The need for preparatory massage. This is not always mentioned in

the therapeutic protocols in research on reflexology.
4. Treatment technique [deep massage, creeping (caterpillar move-

ment), other].
5. Reflex points and their location on maps of the foot [reflexology

maps—head, spine, diaphragm, Solar Plexus (SP), (Celiac plexus)].
Complexity and differences.

6. Treatment safety, including the potential for treatment-associated
reactions not considered adverse treatment effects. The reference
here is to reactions to the treatment (i.e., a physical or emotional
change related to reflex zone activation) as opposed to undesirable
side effects of the treatment.

2.4. Delphi process

The open question for the first round was formulated by four
therapists from the Bnai Zion Medical Center, a major hospital in Haifa,
based on their experience using reflexology to treat preoperative an-
xiety. Three rounds were planned, with consensus defined as agreement
among 80% of the therapists. Topics on which the participants did not
reach consensus were to be brought up for discussion in another round,
or documented as additional methods beyond the protocol determined
at the end of the process. Participants were contacted via electronic
mail (email) and their addressees were kept confidential (using the ‘bcc’
option). This ensured participant anonymity and precluded control and
dominance by a single participant. After the first round, each partici-
pant was contacted by telephone or in person to clarify attitudes toward
treatment techniques and the exact location of the reflex points.

2.4.1. Round 1 – open question (see Box 1)
The purpose of this round was to send an open question to the

participants in the Delphi process in order to determine each partici-
pant's therapeutic approach. The participants were also asked to in-
dicate how they would divide their treatment within a 15-min time-
frame, in accordance with the time limitations in the waiting room.

Once all participants responded, each participant was interviewed
by telephone or in person to clarify attitudes toward treatment tech-
niques and the exact location of the reflex points, in preparation for the
second round.

2.4.2. Round 2
The main objective of this round was to position the suggested reflex

points on a reflexology map and to show what these points had in
common and how they differed. This process took place by interview or
by email and referred to a standard reflexology map. In addition, the
techniques for applying pressure mentioned by each participant were
documented.
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2.4.3. Round 3
Based on the previous two rounds, the participants reached agree-

ment on the treatment protocol and on the proposed treatment proce-
dure. Emphasis was placed on treatment safety and on the potential for
reactions and their severity during and after treatment. Participants
were asked to answer these questions on a Likert scale, ranging from 1
(do not agree at all) to 5 (highly agree).

2.4.4. Testing and control by three researchers
For the sake of quality control, three auditors (O.A, Y.G, S.A) ex-

amined the findings of the Delphi process. Additional treatment options
comprising topics on which the participants did not reach consensus in
the Delphi process was prepared and offered as an addition to the
treatment protocol.

2.5. Analysis

The analysis entailed collecting themes that included therapeutic
approaches, reflex points, treatment techniques and time needed for
individual treatments, including time estimations for preparatory
massages or SP pressure. The process involved examining the points of
consensus and difference in each round. In addition, once the final
protocol was determined at the end of the process, descriptive statistics
using means, median and standard deviation were applied to the four
questions. The participants were informed about these results for the
different rounds.

3. Results

3.1. Participants

The Delphi process was conducted from January 2017 to January
2018. The research began with 22 participants. One participant
dropped out at the beginning, claiming a lack of sufficient free time.
Another participant dropped out after the first round for a reason un-
known to the researchers. All 20 remaining participants took part in all
rounds, and five reported consulting with other therapists who were not
part of the Delphi team before responding to the Delphi process ques-
tions. Around 40% of the therapists had more than ten years of ex-
perience in the field of reflexology and most used the Eunice Ingham
method. Six therapists working in the field of hemato-oncology con-
stituted 30% of the research participants. Around 40% of the partici-
pating reflexologists treated preoperative anxiety. Table 1 summarizes
the characteristics of the participants who completed the process.

3.1.1. Results of round 1
Each participant individually answered the open question via per-

sonal email. All the therapists chose foot reflexology and none raised
the option of hand reflexology. Three of the twenty participants noted
they would add reflexology of the shins in addition to the feet. More
than 80% of the participants raised the need for preparatory massage to
the SP, head, spine, diaphragm and pelvis reflex points (see Table 2).
Topics that were raised in the first round but did not reach consensus
were raised in the second round and added to a therapeutic arsenal

beyond the proposed protocol (see Fig. 1).

3.1.2. Results of round 2
The reflex points that reached consensus in the second round

achieved more than 80% agreement: SP, diaphragm, spine, head,
shoulder belt and pelvis. Moreover, in this round a number of ther-
apeutic techniques were suggested and received broad consensus:
“opening” the chest area (see Fig. 2) by stretching it sideways three
times, in addition to a breathing exercise performed with both feet held
simultaneously in a plantar flexion position. Another technique in-
volved gently pressing the SP area while the patient inhales. The foot
massage and breathing exercise are planned for around two minutes
(see Fig. 2 and Table 3). In addition, participants agreed upon most of
the other treatment techniques raised in this round that were re-
cognized in the reflexology literature. At the end of this round, the
following protocol was prepared (see Box 2).

Box 1
Open question

The purpose of the Delphi process is to arrive at a solution using experts. The proposed solution will undergo consideration until the
discrepancies are reduced and a treatment consensus solution/protocol/approach is reached.

In your opinion, what is the most appropriate therapeutic protocol/treatment approach for using reflexology to treat preoperative
anxiety? The treatment will be given about half an hour before the patient enters the operating room and will last about 15min. In your
answer, please refer to the method, treatment techniques, reflex areas and areas of division according to elements. Add any aspects or
methods you believe should be included.

Table 1
Characteristics of the participants in the Delphi process.

Participants (N=20) % n

Gender
Female 85 17
Male 15 3

Age
24–35 15 3
36–45 25 5
46–65 60 12

Education
Diploma Reflexology 55 11
BA + Dip. Refl. 25 5
Master's degree + Dip. Refl. 15 3
MD + Dip. Refl. 5 1

Years in Reflexology practice
2–10 60 12
11–20 20 4
21–29 20 4

Reflexology approach
Eunice Ingman + Greenberg 85 17
Greenberg 10 2
Others 5 1

Reflexology patients seen per month
10–30 55 11
31–60 30 6
61–130 15 3

Reflexology patients seen per month with orientation to anxiety treatment
5–30 40 8
31–60 40 8
61–100 20 4

Reflexology patients seen per month with orientation to anxiety treatment in hospital
setting

None 60 12
1–15 20 4
16–30 20 4

Principal domain in treatment
Oncology 20 4
Oncology + Hemato-Oncology 10 2
Obstetrics 15 3
Gastroenterology 5 1
Others 50 10
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3.1.3. Results of round 3
This round resulted in agreement among the experts regarding the

protocol (4.35 out of 5), including agreement on the estimated eva-
luation of treatment effectiveness (4.35) and safety (5 out of 5), as well
as assessment of the low likelihood of developing a reaction during and
immediately after the treatment (1.6) and of the predicted strength of
such a reaction (1.25) – (see Table 4).

3.1.4. Examination and control by three researchers
Only minor discrepancies emerged and were resolved with the

primary investigator (S.A).

3.1.5. Informing Delphi outcomes that were not under consensus
The following additional treatments emerged from the Delphi pro-

cess but did not achieve a majority consensus (less than 80% agree-
ment) (see Box 3).

4. Discussion

In this study, we constructed a reflexology treatment protocol for
reducing preoperative anxiety based on expert consensus obtained
through a Delphi process. The strength of this process lies in the par-
ticipation of many experts with a great deal of professional diversity
and experience. All twenty participants responded to all the rounds.
Five of them reported consulting with other therapists (who did not
take part in the research) before responding to the Delphi process
questions, reflecting professional responsibility on their part and adding
diversity to the data gathered.

The results indicate that reflexology of the hand is not re-
commended for treating preoperative anxiety. Foot reflexology is more
prevalent both in the literature and in research [33,35]. Since patients
are lying down, they can reach a deeper level of relaxation. Moreover,

this position is more convenient for the therapist, and the foot offers a
larger presentation area and a broader selection of reflex points than
the hand.

The participants agreed that reflexology treatment should be limited
to 15min. This period of time is significantly shorter than the cus-
tomary reflexology treatment of 40min, which is typical of treatments
given in the community for patients with chronic problems as part of a
series of treatments. On the other hand, in a hospital setting shorter and
one-time reflexology treatments can be administered to relieve symp-
toms only. In addition, the waiting room, which is crowded with
medical staff members who are under pressure to move patients to the
operating room, does not facilitate long treatment durations. In light of
these points, the participants reached consensus regarding short treat-
ment duration and agreed upon a protocol that concentrated on mas-
saging reflex points that activate the parasympathetic nervous system.
Therapeutic approaches that did not achieve consensus in the Delphi
process were eliminated from the protocol. Reflexology approaches to
different patients and for different conditions are heterogeneous and no
one approach has been proven more effective than another. Therefore,
a list of additional approaches that were raised during the Delphi
process but that did not achieve consensus has been added as an ad-
dendum to this paper. Consensus does not necessarily predict ther-
apeutic effectiveness. Hence, we chose to offer various approaches to
the reader. These should be examined in future studies.

The Delphi process emphasizes the importance of selecting specific
reflexology points for the treatment protocol. The unique “reflexes”
triggered by specific point stimulation are the core concept of reflex-
ology, thus the need to highlight relevant reflexology points in the
consensus. Moreover, and beyond belief, recent research has supported
point specificity in reflexology with fMRI studies showing correlation
between reflexology charts and corresponding cortical activation
[36,37]. We therefore chose to provide an illustration of the foot and

Table 2
Round 1 - Participants' reference: What is the proposed treatment?.

Participant No Preparatory
Massage

Toes
Head
reflex
zone

Medial area
of foot
Reflex spine
area

Heel
Pelvic
reflex area

a Diaphragm
reflex area

b SP Celiac
plexus

Foot or Hand
Reflexology

Others comments

1 V V V V V Foot Breathing
2 V V V V V V Foot Joint release + Shoulder belt
3 V V V V V Foot Shoulder belt + Third finger grip
4 V V V V Foot + Shin Joint release + Breathing
5 V V V V V Foot Shoulder belt + Third finger grip
6 V V V V Foot Breathing+ Thoracic opening
7 V V V Foot Hormonal system
8 V V V V V V Foot + Shin Breathing + Joint release + Thoracic

opening
9 V V V V V V Foot Breathing + Thoracic opening
10 V V V V V V Foot Breathing + Shoulder belt + Thoracic

opening
11 V V V V V Foot Breathing
12 V V V V V V Foot + Shin Holding heels
13 V V V V V Foot Joint release + Thoracic opening
14 V V V V V Foot Breathing + Shoulder belt + Thoracic

opening
15 V V V V V Foot Shoulder belt + Thoracic opening
16 V V V V V Foot
17 V V V V V Foot Joint release + Thoracic

opening + Holding heels
18 V V V V V Foot Breathing + Adrenal
19 V V V V V Foot Hormonal system+ Breathing+ Thoracic

opening
20 V V V V V V Foot Breathing + Shoulder belt + Thoracic

opening
No. of agreements of

total (%)
19/20 (95) 17/20

(85)
17/20 (85) 16/20

(80)
16/20 (80) 16/20 (80) 20/20 (100)

a SP (Solar Plexus), on the sole of the foot, in the depression when foot is in plantar flexion position, at the junction of the anterior 1/3 and posterior 2/3 of line
connecting base of the 2nd and 3rd toes with the heel.

b Diaphragm reflex area: the point at which the ball and the arch of the foot are differentiated by color and textural changes represents the diaphragm zone.
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show the location of the reflex points emerging from the Delphi process
(see Fig. 2).

Delphi participants were in complete agreement regarding the
safety of the proposed treatment. Treatment in a hospital setting differs
significantly from treatment in the community due to the acute and
often fragile condition of the patients. Therefore, despite the potential

to improve the patients' condition, reflexology may also cause them
harm, which is why agreement on a safe therapeutic approach is cru-
cial. It is important to note that the agreement regarding safety is not
only theoretical. In a study of 120 patients given preoperative reflex-
ology in the waiting room using a similar treatment approach devel-
oped at our center but not through a Delphi process, no side effects or
significant reactions to the treatment were reported [3]. This can be
attributed to the choice of safe therapeutic methods and adherence to
designated safety procedures for complementary medicine in general
and for reflexology in particular [38].

5. Research limitations

The reflexologists in our Delphi process were recruited using the
snowball sampling method. In some cases, this method can lead to re-
cruiting therapists with similar approaches, thus limiting the general-
izability of the findings. Moreover, all reflexologists were Israelis,
limiting the therapeutic diversity that might have emerged had the
research group included a large international group of experts.
Nevertheless, reflexology training in Israel includes all the approaches
recognized in the Western world, some of which were developed in
Israel. Therefore, it is reasonable to assume that the group of experts
participating in the Delphi process represented the most prevalent
practices in the world of reflexology. Furthermore, involving reflexol-
ogists from across Israel in the Delphi process was already complicated
from a logistic perspective. Inclusion of reflexologists from different
countries would have made the logistics of the Delphi process even
more difficult.

The protocol did not include a diagnostic process, which is one of
the cornerstones of reflexology. Some reflexologists may claim that the
lack of diagnosis is deleterious to therapeutic effectiveness and there-
fore the Delphi findings are not valid. Yet the one-time therapeutic goal
in this research was concrete and short term. The experts who partici-
pated in the Delphi process reached agreement on a therapeutic ap-
proach that would provide an adequate response to preoperative feel-
ings of anxiety for most patients, without the need to consider the
specific characteristics that would have emerged from a reflexology
diagnosis. Nevertheless, in cases of patients who do not respond to the
treatment protocol suggested in this article, therapists should certainly
consider each patient's unique characteristics and additional ap-
proaches, as documented in the addendum to this paper.

In general, conducting a Delphi process to reach agreement on a
uniform treatment protocol seems to contradict a fundamental principle
of reflexology, according to which each patient is a unique and complex
bio-psycho-social entity. We agree with this principle. Yet, we contend
that in order to examine reflexology effectively within the framework of
a clinical trial seeking to assess how to relieve the specific symptom of
preoperative anxiety, using a uniform therapeutic approach is accep-
table and in fact warranted, to grant the results higher impact. The term
“therapeutic protocol” is liable to generate antagonism among holistic
therapists. Yet very few studies in the field of complementary medicine
have proven the effectiveness of an individualized approach over uni-
form therapeutic approaches. For example, the study by Patch et al.,
showed that individualized acupuncture was not superior to standar-
dized acupuncture for patients experiencing chronic pain, whereas the
study by Bensoussan et al., found that the Chinese herbal formulations
individually tailored to the patient proved to be more effective than
standard herbal formulas [39,40]. Moreover, none of the studies com-
paring individualized Vs protocolized approaches in complementary
medicine evaluated reflexology.

Constructing a therapeutic approach using input from a large
number of therapists, as was the case in this study, provides profes-
sional validity for the use of this approach in future studies.

Fig. 1. Diagram flow - Delphi process.

Fig. 2. Illustration of plantar view of areas of the foot and side view showing
reflex points.
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6. Conclusion

This study represents, to the best of our knowledge, the first Delphi
process in the field of reflexology. Despite the great heterogeneity in
reflexology treatment methods, it is possible to achieve a therapeutic
consensus regarding the approach to short-term treatment for a focused
problem. We intend to use this protocol in a clinical trial and thus also
study its effectiveness in reduction of preoperative anxiety, but more
clinical studies are needed to examine the effectiveness and safety of
the proposed protocol. Moreover, the effectiveness of the proposed
therapeutic approach should be examined in comparison to individual
treatment approaches. In addition, we recommend conducting an in-
ternational Delphi process to extend the generalizability of the study to
additional geographic settings.
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Box 2
Protocol/Treatment approach

∗ Use neutral reflexology cream without aromatherapy supplements.
∗ Use protective gloves if there is significant biological risk.
∗ Patient should be lying down in the hospital bed.

1. Joint relaxation and preparatory/preliminary massage. General massage of both feet with full contact (not too strong) using downward
motion from toes to heels. Around 2min.

2. Relaxation (skeletal system and nervous system). Crawling around and between toes (head reflex area) and gentle circular massage of tips
of toes. Crawling next to, over and under the bony path of the spine. Around 3min.

3. Crawling massage of shoulder belt. Around one minute.
4. Crawling massage of diaphragm. Around one minute.
5. Gentle circular massage of the solar plexus (SP). Around one minute.
6. Breathing exercise: Massage two feet together while patient breathes deeply. Inhaling—toe pressed gently on SP. Exhaling—Toe remains

gently touching SP. Around two minutes.
7. Opening the chest region (first meridian area) by pressing sideways three times. Horizontal and vertical crawling over the first meridian

area. Two minutes—one minute for each foot.
8. Slow and deep massage of the third horizontal (heel) around the medial malleolus and the Achilles heel. Around one minute.
9. Simultaneously holding heels/ankles of both feet. Around one minute.

10. General concluding massage of both feet. Around one minute.

Table 4
Round 3 - Agreement among the experts regarding the protocol.

Questions N Mean SD Median

To what extent do you agree to the proposed treatment? 20 4.35 0.93 5
To what extent do you think treatment will be beneficial? 20 4.35 0.81 4.5
To what extent do you think the proposed treatment is safe? 20 5 0.00 5
What is the likelihood of a reaction as a result of the proposed treatment (response reaction)? 20 1.60 0.94 1
What is the expected intensity of the reaction (if one occurs)? 20 1.25 0.64 1

Box 3
Additional aspects of the treatment protocol

• Recommendation: Conduct a 5–10min intake interview on the ward before patient is taken to the anesthesia induction room.

• Recommendation: Maintain eye contact with the patient during the treatment, including facial expressions, eyes, breathing and body lan-
guage.

• Reflexology cream: Use a variety of oils and creams, sometimes with aromatherapy. Two therapists noted that they do not use cream at all to
enable them to feel the texture and temperature of the skin.

• Because reflexology treatment promotes urination, the patient should be provided with overshoes and allowed to get up and urinate.
However, if a patient has been given anxiolytic benzodiazepine medications, getting out of bed is not recommended.

• Treatment for the hormonal system, particularly the adrenal and hypophysis systems, which are believed to reduce sympathetic activity.

• Treatment by massaging the shins, which also constitute a somatotopic organ that, like the feet, reflect body reflex zones

• Diagnosing the areas needing relaxation and release through observation and touching the feet and according to the division into the
elements of water, air, fire and earth (an approach originating in the Greenberg method).

• Treating the reflex points of the throat and the kidneys.
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