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1. INTRODUCTION

Cardiovascular diseases are increasing day by day and it is a pre-dominant health problem these days. Cardiac surgery is a
lifesaving and life enhancing opportunity to those patients who do not respond appropriately to medical treatment. These
patients face significant challenges and experience many physiological and psychological symptoms during the
post-operative period. Cardiac surgery patients experience pain, anxiety, stress, muscle tension, variation in blood pressure,
heart rate, respiratory rate, cardiac rhythm etc. New approaches and interventions are needed to mitigate these symptoms
and to help the patient to achieve better post-operative outcomes.!Reflexology is a safe and effective therapeutic
intervention to promote wellbeing which could be delivered by nurses to cardiac surgery patients during the post-operative
period. Reflexology is found to be effective in reducing pain, anxiety, fatigue, and control of various other physiological

and psychological parameters in cardiac surgery patients.?

Studies show that reflexology alone or accompanied by other complimentary treatments is beneficial in relieving
pain and psychological symptoms of patients who underwent cardiac surgery. It is indicated that foot reflexology can be
used by nurses to reduce anxiety and stabilize physiological parameters of cardiac surgery patients. Foot reflexology is
found efficient in shortening the length of weaning time in open heart surgery patients. Foot reflexology massage is found

to be very effective in improving the quality of sleep of cardiac care unit patients .3

Reflexology can improve the hemodynamic status of patients and is a safe and effective nursing intervention.
There was significant increase in patient satisfaction with their hospital stay in patients receiving reflexology after cardiac
surgery. Complimentary therapies are found to be beneficial in relieving the physiological and psychological symptoms in
cardiac surgery patients. Foot reflexology is a reliable and holistic complimentary treatment method. Literature review
revealed that reflexology is widely used even before and after cardiac surgery. It is thought that reflexology application to
patients undergoing cardiac surgery on nursing care will contribute to the nursing literature by examining the effect of

reflexology on pain, anxiety, fatigue, sleep, and physiological parameters.?3

The role of a nurse in the cardiac post-operative unit is very challenging. Nurses working in cardiac surgical areas
should learn and practice different interventions to manage various symptoms of patients and to help them recover fast.
There are very less research conducted regarding the effectiveness of reflexology in cardiac surgery patients. The current
review was intended with an objective to evaluate the effectiveness of reflexology on post-operative outcomes among

patients undergoing cardiac surgery.

2. METHODS
2.1. Design

This review was conducted based on PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)

guidelines. “The reviewers developed a protocol as a template for conducting the review.
2.2. Literature Search Strategy

An extensive literature review was conducted in search of relevant original research studies published between 1981
January to 2021 January. The search strategy followed PICO format. The databases searched include Pub Med, Science
Direct, Shodhganga, BASE, Science.gov, Google Scholar, Pro Quest, Clinical Key, Semantic Scholar, ERIC and Research

Gate. The search was carried out by using various keywords like reflexology, cardiac surgery, open heart surgery, pain,
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post-operative outcomes, reflexology massage, physiological parameters and anxiety using Boolean operators ‘AND and
OR’. Detailed methods of study excerpts from each database are shown in Table 1.

Table 1: Database Search

Database Years Searched | No of Studies Retrieved | Total Studies

PubMed 103

Science.gov 44

Science direct 54

Google scholar 251

ProQuest 1981-2021 January 22 590
Shodhganga 6

Clinical Key 33

Semantic Scholar 23

ResearchGate 46

Cochrane 8

2.3. Criteria for Selection of Studies
Studies were included in this review if they fulfilled the following inclusion criteria —
Type of Study
«  Original research studies that were published in English between January 1981 to January 2021.

« Randomized Controlled Trials, non-randomized controlled trials, and quasi-experimental studies for cardiac

surgery patients that incorporated any form of reflexology.
»  Research comparing any type of reflexology to standard care.
Type of Intervention

»  The trials looked at the impact of any type of reflexology on one or more post-operative outcomes in individuals

who had undergone cardiac surgery.
Type of Participants

« Adult patients over the age of 18 who were undergoing cardiac surgery such as CABG and open-heart surgery

were included in the studies.

Type of Outcomes

» Reflexology's effectiveness on primary and secondary outcomes was evaluated.
Primary Outcomes

e Anxiety

e Pain

e Heart Rate

e Blood Pressure

e Respiratory Rate
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e  Oxygen saturation
Secondary Outcomes

e Fatigue

e  Quality of Sleep

e Mechanical Ventilation Weaning Time
2.4. Study Selection

References were gathered from all databases by the primary reviewer, and duplicates were deleted. Any differences
amongst the reviewers were handled once the titles and abstracts were checked for eligibility. Databases were used to
obtain the full text contents of the probable articles. To eliminate duplication, studies with multiple reports were integrated

together.
2.5. Data Extraction

The Cochrane Data Extraction Form (https://dplp.cochrane.org/) was used to create a format. 5 Based on the objectives and
inclusion criteria, the review identified studies. The author, year, nation, setting, sample size, details of the intervention,

and outcomes were all included on the data extraction form.
2.6. Methodological Quality of Studies

Delphi checklist tool was used to measure quality. The methodological quality of each study was appraised by the

reviewers, and any differences were resolved after discussion.
2.7. Risk of Bias

The Cochrane risk of bias assessment tool was used to assess the risk of bias. Random sequence creation, allocation
concealment, blinding of personnel, blinding of outcome, incomplete outcome, selective reporting, and other criteria were

used to evaluate each review. According to the tool, studies were classified as high risk, low risk, or unknown risk.
2.8. Data Synthesis

Methodological and intervention variables, as well as outcomes, were estimated. Methodologically and statistically, the
research that were considered were diverse. The age groupings ranged from 18 to 75 years old. According to Khosrow et
al.,2019; Abbaszadeh et al.,2017, the sample size ranged from 40 to 120. Each trial had a different type of reflexology,
length, and outcome. Pain, anxiety, physiologic markers, exhaustion, and mechanical ventilation weaning time were the
key outcome factors. The instruments used to collect data were likewise unique. The physiologic parameters and
hemodynamic status were assessed using an electronic monitor and routine patient monitoring. The level of agitation was
measured using the Richmond Agitation Sedation Scale. 7 Instruments such as the Visual scale, Brief rating scale, and
State trait anxiety assessment were used to assess anxiety. 8,9,14,21,23 The Visual Analog Scale, Mc Gill pain
questionnaire, and numerical rating scale were used to assess pain. 9,11,13,14,15,20,22 Richard's Campbell sleep scale 22

was used to assess sleep quality, while the Visual Analog scale was used to assess fatigue. 9,11,14
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e Ethics approval and consent to participate
This review is carried out following the ethical guidelines. PRISMA checklist is used for reporting.
e Consent for publication
Not applicable
e Availability of data and material
The data that support the findings of this study are available on request from the corresponding author.

3. RESULTS

3.1. Search Process

There were 590 items found in the literature search. After the duplicates were removed, 574 articles were kept for title and
abstract screening. Only 209 articles remained for full text screening after initial screening eliminated 365 items. 191
studies were excluded from the total of 209 for a variety of reasons, including different study designs (n = 2), different
interventions (n = 69), different patient populations (n = 69), different populations and interventions (n = 29), and different
conditions for assessing outcome variables (n = 3). Only 18 articles were eventually included in this review, as 16 were

systematic reviews, two were meta-analyses, and one was an ongoing experiment. (See figure 1).
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3.2. Characteristics of Studies and Sample

There were a total of 18 studies in all. Between 2006 and 2018, they were published. The studies' sample sizes ranged from

40 to 120 people. Thirteen research were conducted in Iran, two in Egypt and Turkey, and one in Thailand.

They ranged in age from 18 to 80 years old in terms of sample characteristics. The majority of the research
included both men and women. Only males were included in one study, while only females were included in the other. 15
Patients in all of the studies had elective cardiac surgery, such as coronary artery bypass grafts and open-heart procedures.
The experimental group received reflexology in all of the studies analysed, while the control group received regular
treatment. In the bulk of the trials, the post-operative outcomes were different. The sample characteristics of the examined

studies are shown in table 2.

Table 2: Characteristics of Included Studies

References, Study Aim Sampl Age Surgery Reflexology | Outcome
Country Type e Size | Group Type Type Measures
To investigate the
efficacy of
foot reflexology on Physiologic
. hysiological al
Ebadi et al.® P Foot
2014 RCT parameters _ 9% 18-75 Open heart reflexology parameters
| and mechanical years surgery and
ran TIVY . massage .
ventilation weaning weaning
time in patients time
undergoing open-
heart surgery.
To examine the
effects of foot
. reflexology on Age
aAn”Zth glhf kshi agitation and r1n2£e group Foot Agitation,
' RCT extubation time of - not CABG reflexology | extubation
2017 . patient . .
male patients mention massage time
Iran . S
following coronary ed
artery bypass graft
surgery.
To investigate the
effect of foot
Abbaszadeh reflexology on Physiologic
8 i -
et al. RCT anxu?ty an_d 120 18-65 CABG Foot al
2017 physiological years reflexology | parameters
Iran parameters in and anxiety
patients after CABG
surgery.
To examine the
effect_ of Ref_l exology Pain,
on pain, anxiety, fatigue
Elifetal.® f&;]t'gl.Jel' sl_eepl and 18-65 anxiety,
2020 RCT physto ?glcg 70 ears CABG Reflexology | sleep and
Turkey parameters in y physiologic
patients undergoing al
Coronary Artery
Bypass Graft Surgery parameters
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To determine the ;’Ihysmloglc
Kandemir et gl;fec;s ?Elrgﬂiigi)logy parameters
al.1o physiofog 18-75 Open heart | Foot and
NRCT parameters and 85 :
2015 . years surgery reflexology | mechanical
mechanical o
Turkey ventilation weanin ventilation
. g weaning
time .
time
To determine the
Bagheri et effect of foot Pain
al 3 reflexology massage 18 years Foot fati ’ue and
. RCT on pain, fatigueand | 100 and CABG reflexology gue an
2015 . . physiologic
physiological older massage
Iran . al
parameters in arameters
patients with CABG P
To investigate the
effect of foot
reflexology massage Physiologic
Shahnaz et . . Foot :
al.t? RCT on the phy5|olog|an 90 18-75 Open heart reflexothera al indexes
indexes and weaning years surgery and
2014 Iran L . py .
time In patients weaning
undergoing open time
heart surgery
To determine the
effect of foot
Saeed et al.3 reflexology on the Not . .
2013 RCT pain of the patients 90 mention Open heart Foot Pain during
surgery reflexology | chest tube
Iran under open heart ed
. removal
surgery during chest
tube removal
To examine the
Masoumeh effects of
ot al 14 foot reflexology mas Not Foot Anxiety
2011‘ RCT sage on anxiety, pain | 80 mention | CABG reflexology | Pain and
and fatigue in ed massage fatigue
Iran . .
patients following
CABG surgery
To investigate the
effects of foot
Khosrow et reflexology on post- 40 hemodyna
15 H N .
al. RCT stern_otom_y pain and Wome 40-80 CABG Foot mic
2019 physiological N years reflexology | parameters
Iran parameters in and pain
patients undergoing
CABG
To investigate the
effect of foot Physiologic
Elsayed et Quasi rflz)i(gllg gi}(/:;n ?r:dicators
al.t6 . phystolog 18-75 Open heart | Foot
experimen | indicators and 80 and
2018 | hanical years surgery reflexology hanical
Egypt ta mechanica _ mechanica
ventilation weaning ventilation
time in open-heart weaning
surgery patients time
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To compare the
effect of metatarsus

and ankle Metatarsus
M?? naz et reflexology massage 26-65 and ankle state
al. RCT 9 90 CABG flexol ;
2012 Iran on patlents state years reflexology | anxiety
anxiety after massage
coronary artery
bypass graft surgery
To compare the
effect of preoperative
information, .
X Preoperativ
preoperative e
Suthathip et Quasi information Not information
al.t® . combined with foot . Open heart " | Unpleasant
experimen . 45 mention foot
2006 reflexology with surgery symptoms
; tal ed reflexology,
Thailand aromatherapy, and
) . aromatherap
conventional nursing
care on unpleasant y
symptoms in open
heart surgery patients
To evaluate the effect
. of soles of feet
Shf;"‘hy et reflexology massage Not . Open heart Foot Comfort
al. RCT . 70 mention reflexology
on feeling of comfort surgery level
2016 Iran ; ed massage
in open heart surgery
patients.
To assess the effect
of foot reflexology
2 . practice on acute
Fayza et al. Qua5|_ pain and anxiety of 30-50 Cardiothora Foot Pain and
2015-16 experimen . . ? 60 . reflexology .
critically ill patients years cic surgery anxiety
Egypt tal massage
after post
cardiothoracic
surgery
To evaluate the effect
Hossein et of foot reflexology Anxiety
21 v Not Foot .
al. massage on patients . Open heart during
RCT . . 88 mention reflexology
2013-14 anxiety during chest surgery chest tube
ed massage
Iran tube removal after removal
open heart surgery.
To compare the
Hoseini et effect of acupressure
al 22 and reflexology on Not Acupressure Slee
. RCT sleep condition 60 mention | CABG , P
2018 : quality
Iran following coronary ed reflexology
artery bypass graft
surgery.
To investigate the
effect of foot
Vaisi et al.? Lifl&);o;(r)r?guwtag?age Not Foot
2012 RCT . 88 mention | CABG reflexology | anxiety
state anxiety of
Iran ed massage

patients after
coronary artery
bypass graft
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3.3. Quality Assessment

The methodological quality of each study was evaluated separately. The included studies' methodological quality (Table 3)
were assessed using the Delphi Checklist Criteria. High-quality studies had a score of 5 or higher. None of the 18 studies
received the highest quality rating of 9. A methodological study score of 7 was found in eight of the analysed research.
Fourteen studies were deemed to be of good quality. The majority of the studies that were examined were randomised, had
specific patient characteristics, and included or excluded criteria. Other research, with the exception of four, did not reveal
treatment allocation, and none of the studies contained an intent-to-treat analysis. Only one study included a blinded

outcome assessor, while eight studies had blinded care providers and study participants.

Table 3: Methodological Quality Assessment of Selected Studies Using Delphi Checklist

| Allocatio S:tr; o (!J?IC;.llflSdl B'r'f;d' E;g”o‘? Blindi | .| Men | Tor
ent baselin | criteri | assess prg\rnd t & anasly5| E
e a or

Ebadi etal. | Yes Yes Yes Yes IEJncIea Yes Yes Yes tJncIea 7
ﬁ}!ﬁhe?ge;ks Yes Yes Yes Yes IEJncIea Yes Yes Yes tJncIea 7
szﬁészadeh Yes Yes Yes Yes No No No Yes tJncIea 5
Elif et al. Yes No Yes Yes No No No Yes tJncIea 4
;a:lfjemir No No Yes Yes No Yes No Yes tJncIea 4
aBI:.;lgheri et Yes Yes Yes Yes tJncIea No No Yes tJncIea 5
:Ir?ahnaz et Yes Yes Yes Yes tJncIea No Yes Yes tJncIea 6
Saeed etal. | Yes Yes Yes Yes No Yes Yes Yes tJncIea 7
leslncmmeh Yes Yes Yes Yes :Jnclea Yes Yes Yes tJncIea 7
;.hosrow et Yes Yes Yes Yes No Yes Yes Yes tJncIea 7
Ellisayed et Yes Yes Yes Yes No No No Yes tJncIea 5
Qf.ahnaz et Yes Yes Yes Yes t)nclea Yes Yes Yes tJncIea 7
aSII.Jthathip et Yes No Yes Yes No No No Yes tJncIea 4
grei Khy et Yes Yes Yes Yes t)nclea Yes Yes Yes tJncIea 7
Fayzaetal. | No No Yes Yes Yes No No Yes tJncIea 4
;?SSEin et Yes Yes Yes Yes No Yes Yes Yes tJncIea 7
;.oseini et Yes Yes Yes Yes No No No Yes tJncIea 5
Vaisietal. | Yes Yes Yes Yes :Jnclea No Yes Yes tJncIea 6

Scoring key: Yes = 1, No = 0, Unclear = 0, Maximum total score-9
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3.4. Risk of Bias Assessment

To determine the risk of bias in each study, the Cochrane Collaboration Tool 5 was employed. It was discovered that
fifteen studies have reported on the production of random sequences. In thirteen trials, the risk of bias in allocation
concealment was shown to be low. Eight research reported that workers and participants were blinded. Other sources of
bias were not identified in any of the investigations. Table 4 summarises the risk of bias assessment in detail.

Table 4: Risk of Bias Assessment of Selected Studies

Blinding of .
Study Si%?g?g; Allocation Participants Bcl;ﬂsggr%gf Ircl;:StrSg)rI::e Selective | Other
. Concealment and Reporting | Bias
Generation Personnel Assessment Data
Ebadi et al.® + + + ? ? + ?
ng?k;bhakshlan + + + 5 5 + o
,:ﬂbaszadeh et + + ) " 2 + ”
?
Elifetal.® + - - ? ? + ’
Kandemir et 2
al.10 ) ) ) ? ? *
Bagheri et al.* + - - ? ? + ?
Shahnaz et al.*? + + - ? ? + ?
Saeed et al .3 + + + ? ? + ?
tZ\lfzil?oumeh et + + + ” 5 + 2
;hlgsrow et + + + 5 ” + N
?
Elsayed et al.'® + + - ? ? + ’
Mahnaz et al.t’ + + + ? ? + ?
glult?athln et + ) ) ” 5 + N
Sheikhy et al.° + + + ? ? + ?
?
Fayza et al.?° - - - ? ? + f
Hossein et al.? + + + ? ? + ?
Hoseini et al.?? + + - ? ? + ?
Vaisi et al.® + + - ? ? + ?
Key — (+Yes), (-No), (? Unclear)

3.5. Intervention Details

Most of the studies used foot reflexology as intervention. One study had comparison of metatarsal and ankle reflexology.
One study compared acupressure with reflexology.??In another study pre-operative information was combined with foot
reflexology and aromatherapy.’®The duration of reflexology intervention was 15-20 minutes in most of the studies.

Reflexology was performed for three consecutive days in most of the studies.
3.6. Outcome Measurements and Effectiveness

Most studies focused on pain, anxiety, physiological parameters, quality of sleep, agitation, fatigue, mechanical ventilation
weaning time or extubation time as one of the outcome measures. More prominence was given to physiological parameters,
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pain and anxiety among the outcome measures.
Primary Outcomes

Twelve research looked at the usefulness of reflexology in assessing pain and anxiety in heart surgery patients. In the
majority of the investigations, the Visual Analog Scale was employed to assess anxiety and pain. Two studies used State
trait anxiety inventory and one study used Brief rating scale to assess anxiety. All the studies reported that reflexology

significantly reduced pain and anxiety and stabilized physiological parameters of cardiac surgery patients.
Secondary Outcomes

Secondary outcomes assessed following cardiac surgery included fatigue, agitation, quality of sleep and mechanical
ventilation weaning time. Reviews reported that reflexology was effective in reducing agitation and extubation time of

cardiac surgery patients.
3.7. Validity and Reliability

The validity and reliability of data collection tools utilised in the examined studies to measure various outcome variables

were judged to be sufficient.
4. DISCUSSIONS

The results of an exhaustive systematic evaluation of research publications published between 1981 and 2021 revealed that

reflexology improves post-operative outcomes for heart surgery patients.

There are numerous health advantages of reflexology. Despite the fact that it has been proved to be quite
effective, it is not routinely used in therapeutic settings. Reflexology appears to have potential benefits in lowering pain,
improving relaxation, and reducing psychological symptoms such as anxiety and sadness, according to a review of trials
conducted around the world. 6-23 the quality of reflexology studies was varied, according to the reviewers, necessitating

the necessity for higher-quality research.

The majority of the studies examined were carried out in Iran and other Western countries. As a result, the
conclusions reached as a result of the review may not be immediately applicable to other countries. In addition, research is
needed to assess the effectiveness of reflexology, taking into account the many sociocultural and behavioural aspects that

may influence cardiac surgery patients.
4.1. Areas for Further Research

Very few studies were conducted to evaluate the effectiveness of reflexology among cardiac surgery patients. Research can
be conducted to explore the benefits of reflexology on various outcomes. Comparison studies with higher methodological

qualities are needed to explore the effects of reflexology.
4.2. Implications for Clinical Practice

Cardiac surgery is a life-threatening situation for most of the patients. Nursing care for a cardiac surgery patient should be
well planned, comprehensive and systematic. Reflexology is an effective therapeutic intervention which can be practiced
by nurses to ensure better health outcomes for patients undergoing cardiac surgery. Practice of reflexology can result in

favourable outcomes such as reduction of pain and anxiety, stabilization of hemodynamic status and faster recovery.
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5. LIMITATIONS

Only studies published in English were considered for the review, which could lead to publication bias. Furthermore, the
search was restricted to only a few databases. Other issues to be concerned about include study heterogeneity in terms of
demographic characteristics, intervention type, outcome variables, and sample size. As a result, generalising the

conclusions drawn from this study should be done with caution.
6. CONCLUSIONS

Reflexology is a reliable and holistic complimentary treatment method, which can be implemented by nurses in the care of
cardiac surgery patients. When the literature was reviewed, it was found that reflexology was practiced effectively before,
during and after cardiac surgery. There is a great need for more research studies in this area to provide a strong evidence

base for reflexology. Also, very less studies are conducted in this area in countries like India.
7. ABBREVIATIONS
PRISMA - Preferred Reporting Items for Systematic Reviews and Meta-Analyses

PICO - P — Patient, problem or population, |1 — Intervention, C — Comparison, control or comparator, O —

Outcome(s)

CABG - Coronary Artery Bypass Graft
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