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Abstract

Aims: To examine the effectiveness of nonpharmacological interventions
for the reduction of post-operative pain in patients undergoing ambulatory
surgery (also known as day surgery).

Background: Post-surgical pain remains prevalent, especially in day surgery
cases. When poorly managed, this acute pain can lead to chronic pain and
delayed recovery. Nowadays, several nonpharmacological regimens are
available for reducing pain after ambulatory surgery. Further investigation is
required to assess the quality of these alternatives.

Design: Systematic review

Methods: An electronic search of PubMed, CINAHL (via EBSCOhost), Embase,
and Cochrane library was undertaken to screen and assess the studies

of nonpharmacological intervention in reducing post-operative pain in
ambulatory surgery. Inclusion criteria covered randomised controlled trials
(RCTs) on patients undergoing day surgery in which the patients received
nonpharmacological intervention for post-operative pain management. This
review excluded studies published more than 25 years ago, studies using
languages other than English and Bahasa Indonesia, and case reports,
conference abstracts and review articles.

Results: Four eligible studies provided drug-free interventions for reducing
pain after day surgery; the interventions included foot massage, acupuncture,
audio-visual relaxation tools delivered by mobile technology and digital
video discs (DVDs). There were varying respondents and tool assessment
characteristics, especially in pain level instruments and pain outcome
indicators across the studies. The risk of bias found in the studies was mainly
associated with incomplete data and selective reporting. Although some
studies showed less significant statistical results, the mean difference in the
intervention arms showed meaningful effectiveness.

Conclusion: The appropriate application of nonpharmacological interventions
might reduce patient pain levels after day surgery. High-quality RCTs and
specific follow-up studies are needed to investigate the effectiveness of each
intervention for post-operative pain reduction.
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Introduction

Pain is defined as a subjective
experience associated with

physical trauma and psychological
discomfort. This pain process
involves neurosensory physiology
and endocrine pathways and, if
trauma has occurred, an immune
response to damaged peripheral
tissue. Inflammation is produced

by chemical mediators such

as histamine, bradykinin and
prostaglandins.' Pain can be acute or
chronic. Post-operative acute pain is
due to tissue injury and/or removal
in the operational procedure, and
occurs within seven days after
surgery.’

Post-operative pain may be more
prevalent in patients undergoing day
surgery because day surgery patients
receive less health status monitoring
than patients undergoing in-patient
surgery, as day surgery patients are
allowed to leave the hospital on the
same day as the surgical procedure.’

Post-operative pain is common in
surgical wards. Gan et al.” found
acute pain was experienced by
nearly 80 per cent of patients
undergoing surgery, with patients
mostly reporting either moderate or
severe pain levels. Additionally, Singh
et al.” claimed that from the critical
five hours after surgery to the third
day almost 90 per cent of patients
reported experiencing pain. Post-
surgical pain is experienced by most
patients undergoing day surgery.

Minimal supervision during the day
of surgery illustrates health care
providers’ attitude toward pain
management after ambulatory
surgery.® Since the pain is expected
to eventually resolve, pain
management is not considered a
priority. However, untreated pain can
remain for three months or longer.’
Uncontrolled acute pain after
surgery may lead to chronic pain,

and severe acute pain can predict
chronic pain after surgery.®

This pain can result in other
complications, such as delayed
recovery after surgery. A prospective
study conducted by McGuire et

al.” suggested that severe acute
post-operative pain is associated
with delayed punch biopsy wound
healing. This delayed recovery with
remaining pain can also reflect a
sign of infection. Millett et al.”” cite
an example of an infection with
Propionibacterium acnes that is
associated with pain after shoulder
surgery.

When the supply of medication

is limited or absent, non-
pharmacological therapies can be
worth implementing. Therapies such
as soft tissue massage can also be
applied at home after discharge as
medical devices are not required.”
With clinical team support through
a team-based approach to follow-
up monitoring, implementation of a
wide range of nonpharmacological
therapies can be facilitated.”

In the current century,

several methods and novel
nonpharmacological techniques
have been used to relieve pain
post-operatively. These alternatives
to medication have been shown to
have positive effects on healing and
pain reduction without a high risk
of side effects. Techniques include
deep breathing relaxation,”"* audio-
visual distraction,” exercise'®" and
electroanalgesia and laser therapy.'”
Other techniques also need to be
considered, such as acupuncture,’”?
massage,’"”” music therapy”” and
reflexology.”>*

Aim

This study aims to examine the
effectiveness of nonpharmacological
interventions in reducing post-

operative pain in patients
undergoing day surgery.

Method

This systematic review followed
Preferred Reporting Items for
Systematic Reviews and Meta-
Analysis (PRISMA) guidelines.

The review applied the PICOS
(participant, interventions,
comparators, outcomes, and study
design) approach to formulate the
search strategy in four electronic
databases: PubMed, CINAHL (via
EBSCOhost), Embase and Cochrane
library through the Queensland
University of Technology access.
Cochrane risk of bias tool is used to
assess the quality of the included
articles.

Search strategy

The pieces of literature were
searched by an independent viewer
(KT) under the supervision of a
second viewer (JD). The search was
conducted from 24t February to
28" April 2021. The following terms
were employed for the literature
search: ‘day surgery’, ‘ambulatory
surgery’, ‘outpatient surgery’, ‘day-
case surgery’, ‘nonpharmacological
intervention’, ‘complementary
therapy’, ‘alternative remedy’, ‘drug-
free technique’, ‘post-operative
pain’, ‘post-surgical pain’, ‘pain
management’ and ‘pain remedy’. The
search was filtered based on the
Boolean operator (And, Or, and Not)
as presented in Table 1.

Eligibility criteria

The review included peer-reviewed
and randomised controlled trials
(RCTs) published in the last 25 years.
The authors sought to find recent
research into nonpharmacological
interventions for post-ambulatory
surgery pain; however, the previous
ten years did not provide a
significant number of publications
with RCTs for analysis.

e-20
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Table 1: Search strategy

Day surgery; or | Nonpharmacological Post-operative
intervention; or pain; or
Ambulatory Complementary = Post-surgical
surgery; or therapy; or pain; or
Outpatient Alternative remedy; or - Pain
surgery; or management; or
Day case Drug-free technique = Pain remedy
surgery

The review contains studies of
patients undergoing day surgery who
received any nonpharmacological
intervention for post-operative

pain management regardless of

sex or age. This review excluded
studies using a language other

than English and Bahasa Indonesia.
Studies such as case reports,
conference abstracts and review
articles were also excluded due to
incomplete essential information
available. Additionally, psychological
interventions were excluded to focus
the scope of the clinical approach in
the day surgery setting.

Study selection

From the four databases searched,
2050 published articles were
identified, leaving 925 articles after
the duplicate screening. Next, the
title and abstract were screened to
check the study relevance regarding
the topic/research area and variable
assessed (nonpharmacological
method application) and 871 were
excluded. This process reduced

the number of studies to 54. After
the full-text screening, 47 studies
were excluded due to ineligible
study design, language used,
surgery type and lack of pain level
indicator or pain outcome. After

further screening, three studies
were excluded due to incomplete
supporting data of the research
method, including the statistical
result. As a result, 4 studies were
selected for quality assessment. The
selection process is illustrated in
Figure 1.

Data extraction

Details extracted are presented as
follows: First author, publication
year, country of origin, topic,

study sample, intervention, pain
assessment schedule and pain
assessment tools (see supplemental
material). The primary data
extraction was pain level measured
in either standardised or developed
pain level tools. The measures were
summarised and synthesised in the
narrative analysis provided by the
mean pain score, statistical test
and p-value. The meta-analysis was
applied after filtering the studies
with available mean and standard
deviation as the requirement for the
meta-analysis test.

Bias assessment

The quality of RCTs and clinical trials
was assessed using the Cochrane
risk of bias tool to identify bias
risks. The risks of bias set included

random sequence generation,
allocation concealment, blinding,
incomplete outcome data and

other plausible bias. Each item was
categorised as either low, unclear or
high, depending on the risk of bias

in the study. This overall risk of bias
was based on individual studies from
the Cochrane risk of bias tool.

Results

Study characteristics

The studies were conducted in
England, Iceland and Canada. The
sample of the studies ranged from
40 to 112, with 328 samples in total.
All studies applied a randomised
controlled trial design within the
last twenty-five years. While one
study sampled pediatric patients,
two studies focused on adults as the
population of interest. One study
exclusively focused on females. The
surgical procedures in the studies
cover oral, ear nose and throat (ENT),
digestive tract, reproduction system
and general surgery.

The nonpharmacological
interventions used included

foot massage,”” acupuncture,”®
educational DVD? and audio-visual
relaxation tools delivered by mobile
technology.” The interventions
were delivered in different settings,
including pre-operative holding
area, recovery room, damage control
surgery unit and patient’s residence.
The pain was assessed at varying
times, comparing the pain level
before and after the intervention.
Three studies measured the pain
intensity with a standardised tool -
numeric rating score (NRS) or visual
analog score (VAS) — while one study
developed a pain measurement tool
adjusted for pediatric patients. (A
table of the study characteristics is
included as supplemental material.)
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Figure 1: Flow chart of study retrieval and selection
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The risk of bias

The overall risk of bias across
studies is presented in Figure 2.

Of the four studies reviewed, the
study by Chartrand is the only

one that demonstrated a random
sequence generation technique

by using a computer-generated

list with the assistance of a third
party to generate the allocation
and using block randomisation to
reach equal group numbers. The
lack of randomisation in Hansen'’s
study”® is an obvious drawback of

a clinically controlled trial. The
allocation concealment and blinding
of participants is highly vulnerable
to the risk of bias in most studies.
This was inevitable due to the nature
of the intervention in the studies
using foot massage,” acupuncture,®
and DVD” as interventions as
participants knew that they were in
the experimental group once they
began receiving the intervention.
Additionally, those studies also
provided an initial explanation of
the study’s aims to the participants
when gaining consent which might
affect the blinding of outcome
assessment. However, some
strategies were implemented to
reduce the risk of bias - blinding
the recovery nurse,” avoiding the
discussion of effectiveness® and
blinding the outcome assessors
who were not involved in the video
preparation.”

Incomplete outcome data and
selective reporting bias were

also visible in the studies. The
unavailability of analgesic type,
dosage and duration given as the
primary prescription and the pain
level data in the control group on
day five after surgery demonstrated
loss of follow-up by Hansen.”® This
bias might affect the pain level

in each measurement point and
consequently influence the results.
The lack of standard deviation

4.5

3.5

3.0 ®

2.5

2.0

1.5

Allocation
concealment
Blinding of
personnel

Random sequence
generation
participants and
Blinding of outcome

==@==Low risk
Figure 2: Risk of bias across studies

to support the data of mean

pain level by Hulme,” Coe” and
Chartrand” could also lead to bias
when interpreting the effect of the
interventions on pain.

Other plausible biases stemmed
from the limited study sample

size since some participants were
unwilling to undergo specific
treatments such as acupuncture.?
Furthermore, sampling bias

might occur with the educational
DVD intervention? and affect
generalisability as the samples in the
study represented elective dental

or ENT surgery in a single tertiary
care hospital. Performance bias may
have occurred with foot massage’ as
consistency of the intervention was
not monitored and a more extended

assessment

=@ nclear risk

Incomplete
outcome data
Selective reporting
Other bias

==@=High risk

massage might affect endorphin
release and psychological effects
may have confounded the results.

The risk of bias across studies was
examined using the Cochrane risk

of bias tool. Regarding random
sequence generation, only Chartrand
et al.” were assessed as having low
risk because a computer-generated
list with the assistance of a third
party was used to perform block
randomisation. At the mean point,
the other three studies®***® were
assessed as having unclear risk

due to the precise randomisation
method. Regarding the allocation
concealment, blinding of participants
and personnel, and blinding of the
outcome assessment, Hansen”

was assessed as having a low risk
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Table 2: Statistical outcomes

Author (year)

Intervention

Difference in mean pain level

Intervention group/s

Control group

Statistical test

Indication (P>0.05)

audio—visual relaxation

e 4 days before surgery: 2.58

DOS, before surgery: 2.25

and

Difference significance of

Chartrand (2017 * RR: 1.51 * RR:2.06 Independent T test INRR,P=027. Not statistically
. significant in RR.
educational DVD e DCS:0.49 e DCS:1.16 InDCS, P=0-02.
Statistically significant
in DCS unit.
Coe (1999 ® Recovery: 22 * Recovery: 27.5 T-tests and Mann— P<0.05 Statistically significant.
Whitney U-tests
acupuncture e 2hours: 19 ® 2hours: 23.5
e 18hours: 12.5 e 18hours: 24.5
® 72 hours: 5 e 72 hours: 14
Hansen (2015) ART e 4 days before surgery: NA Matched-pairs T-tests p=0.25 No statically significant

difference between
groups; however, ART

o After massage: 4.1
® When ready to discharge: 3.5

e \When leaving day-case
unit: 3.0

The next 10 minutes: 5.1
When ready to discharge: 3.8

When leaving day-case
unit: 3.2

test

Difference significance of
pain pattern over time

P=0.038

tools o DOS, before surgery: 1.08 o DOS, after surgery: 2.74 ANOVA 23;;;:3%%%2@?@? zﬁgv’:l![ﬁgﬂsi%ﬁ?iggm
e DOS, after surgery: 2.58 e Day b after surgery: NA ART: difference in pain level
means from four days
* Day5after surgery: 1.58 p=0.01 before surgery to DOS
M NVAM before surgery.
e 4 days before surgery:1.78 p=0.03
e DOS, before surgery: 0.96 NVA
e DOS, after surgery: 2.90 p=0.336
e Day 5 after surgery: 1.89 M
NVAM p=0.049
e 4 days before surgery: 1.81
e DOS, before surgery: 1.31
e DOS, after surgery: 3.38
e Day 5 after surgery: 2.31
NVA
e 4 days before surgery: 2.93
e DOS, before surgery: 2.29
e DOS, after surgery: 2.71
e Day b after surgery: 1.80
Hulme (1999)* e Onarrival: 4.7 e Onarrival: 3.9 Chi squared test, Difference significance Foot massage is not
foot massage e Prior to massage: 4.8 * 10 minutes after surgery: 5.5 Zim;}:ﬁfﬁﬂt‘;‘?\;ﬁnd bzt[\;\;een . gge:rt]i;;irceadll}[/osg:]itflémt
>0.

statistically significant
compared to previous
time

RR = recovery room; DCS = damage control surgery unit; DOS = day of surgery; ART = audio relaxation technique; Ml = music
intervention; NVAM = nature video application with music; NVA = nature video application without music; ANOVA = analysis of

variance

e-24
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of bias because the treatment
allocation was not revealed until the
intervention. In contrast, the other
studies’* had a high potential for
error. The incomplete outcome data
and selective report were assessed
at high risk for all the studies.

Effect of nonpharmacological
intervention on pain

Table 2 shows the statistical results
for the outcome of interest. The
results are displayed in p-value (in
which 0.05 is perceived significant)
and mean difference in pain levels
between intervention and control
groups. Hulme? found a lack of
overall statistical difference in the
pain level experienced between the
foot massage and the control group
by repeated-measures analysis of
variance (ANOVA). Nonetheless, the
score pattern difference over time
between groups was significant

in that the patients receiving
massage reported consistent pain
reduction compared to the control
group before massage (10 minutes
after surgery) until leaving the

unit. Similarly, Hansen?® found

no significant differences in pain
levels between the five groups at
the measurement time by ANOVA
although pain level means from the
four days before surgery to pre-
operation assessment time showed
a significant decrease in the groups
receiving audio relaxation technique
(ART) and nature video application
with music (NVAM).

In contrast to this, some studies
found that nonpharmacological
interventions could affect pain
intensity. Coe” found that at 18
hours after surgery mean visual
analog scores for patients who
received acupuncture were 12.5
compared to 24.5 in the control
group. And Chartrand et al.”’found
that pain levels were lower in the
intervention group than the control

group in the damage control surgery
(DCS) unit, and pain intensity was
lower in the intervention group

than the control group in both the
recovery room and the DCS unit.

Discussion

This review assessed the evidence
for nonpharmacological treatment
reducing post-operative pain levels
after ambulatory surgery. Despite
the risk of bias and the lack of highly
significant statistical results across
the studies, the findings suggest
nonpharmacological interventions
might serve as alternatives for pain
management after day surgery.
These alternatives include both
contemporary therapies, such

as audio-visual relaxation tools
delivered by mobile technology and
educational DVDs, and traditional
methods, such as foot massage and
acupuncture.

Digital technology nowadays makes
a positive contribution to health
care practice, for example, the
audio-visual interventions used

by Hansen which assisted in pain
management through a number of
mechanisms. The music intervention
used by Hansen’® had a positive
effect on pain levels in adult patients
undergoing ambulatory general
surgery. This reduction of pain can
be attributed to a psychological
mechanism called the ‘Mozart effect’.
Electroencephalograms (EEGs) record
brain activity as voltage traces

often called ‘brainwaves'. These
waves are categorised according to
frequency and can indicate states

of the brain. ‘Alpha’ waves (8-13 Hz)
are associated with a relaxed and
comfortable state.”” Auditory stimuli
produced by music are transmitted
through neurons to the auditory
cortex in the temporal lobe of the
brain and have been associated with
an increase in alpha brainwaves.”*"
The nature video interventions

(with and without music)”® provided
a passive distraction from pain.
According to ‘gate control theory’,
sensory input that is not painful can
prevent the sensation of pain from
travelling to the central nervous
system. Audio-visual distractors may
activate the periaqueductal grey
(PAG) region of the brain playing a
critical role in responses to stimuli.
This PAG activation produces
enkephalin, an endogenous opioid
that ‘closes the gate’ of pain.*"*

A non-randomised control group
intervention study conducted by
Gunduz and Caliskan™ revealed
that using video after total knee
arthroplasty reduced pain levels
and drug dependency (P<0.05).
Although Faramarzi et al.** reported
insignificant findings, the role

of educational and motivational
information in a video might
indirectly contribute to pain level
reduction. As the video is prepared
to meet the patient’s needs, the
informative presentation could
cultivate familiarity and lessen

the distress of the operation. This
effect of familiarity and distress
reduction aligns with psychological
and physiological processes in which
predicted cues lessen the impact of
‘perception of endangerment’ and
reduce catecholamine (epinephrine
and norepinephrine) release. As
these hormones increase heart
rate, blood vessel resistance and
sensitivity of pain nociceptors, this
technique could reduce pain.*>*
However, this effect requires more
investigation, especially when
applied to paediatric subjects

as they have different cognitive
perceptions and neurovascular
processes to adults. Vasey**
suggested that parental support is
essential when educating children
using DVDs before surgery.

Pain reduction can also be achieved
by conventional strategies passed
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down through generations and
adopted by health care institutions.
One of these traditional methods

is acupuncture, investigated by
Coe’® and found to alleviate the
pain in the 18 hours after molar
teeth extraction. A systematic
review and meta-analysis by Wu

et al.” supported this, finding that
acupuncture could reduce pain
intensity and opioid use of adult
patients on the first post-surgical
day (P < 0.001). This pain relief
effect occurs because acupuncture
procedures activate the nervous
system, through needle pressure on
meridian points, which triggers blood
vessel vasodilatation and accelerates
blood flow to inflammatory tissue
resulting in improved recovery.”’
Consistent with this, RCTs by Chen*®
and Mikashima et al.** found that
acupuncture positively contributed
to pain relief after ambulatory total
knee angioplasty (TKA).

Another traditional alternative is
foot massage,” which follows a
similar physiological process to
acupuncture and can stimulate the
blood vessels through therapeutic
touch on reflexology points. An
exploratory study by Ferrell-

Torry and Glick*® reported that

60 per cent of patients reported pain
reduction with therapeutic massage
and concluded that therapeutic
massage can promote relaxation
and diminish pain perception
through therapeutic skin-to-skin
contact. Another RCT, by Cutshall
et al.”" involving cardiovascular
surgical patients, suggested that
massage can minimise sympathetic
nervous system activity leading to
a relaxed state, decreased muscle
tension, overall body relaxation
and significant pain reduction
(p<0.01). Supporting this, a study of
cancer patients done by Grealish
et al.” claimed that a ten-minute
foot massage could facilitate an
immediate reduction in pain.

Limitations

This research needs to include

more studies for review. The small
number of studies reviewed might
not reflect the nonpharmacological
interventions available for post-
operative pain after day surgery.
Additionally, one study had a
randomised clinical trial in the final
analysis. The high risk of bias in the
studies is also another drawback. As
selective reporting, incomplete data
and other prejudices might be visible
in all the studies, resulting bias is
plausible. Lastly, this review includes
a broad spectrum regardless of
participant age and type of surgery.
While the age difference between
adults and pediatric patients reflects
different psychophysiological
mechanisms, pain perception and
response to nonpharmacological
approaches, the surgery type will
influence pain perception and
intervention processes. As a result,
selective reporting may occur when
generalising the study outcomes
under discussion.

Conclusion

This review investigated evidence of
nonpharmacological interventions
for reducing post-operative pain
levels after ambulatory surgery.
Despite the lack of significant
statistical results and meta-analysis
in all studies, the mean pain level
showed a meaningful decrease.
Overall, groups who received the
interventions — foot massage,
acupuncture, educational DVD and
audio-visual relaxation tools - saw
a greater effect than the control
groups. With appropriate application,
these interventions can positively
contribute to reducing pain after day
surgery.

Recommendations for future
research

Further high-quality RCTs are
needed to investigate the effect of
nonpharmacological interventions
on post-operative pain levels after
ambulatory surgery. The missing
data and resulting bias can be
minimised by keeping track of the
data and targeting a larger sample
size. Systematic reviews focussing on
either adults or children, in specific
day surgeries and for each type of
intervention are also needed.
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