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Introduction

B Surgery not only has an important physical impact on patients,
but the loss of control, waiting periods for surgery, postoperative
pain, and gradual recovery, as well as thoughts on temporary or
lasting disability cause significant psychological stress.

B Stress responses
 compromise patients’ ability to cooperate
* |ead to sleep disruption
» delay gastric emptying with a risk of broncho-aspiration
* increase the metabolism and oxygen consumption
* probability of thromboembolic events
* impair wound healing

B Anxiety and pain-reducing therapies have been shown to reduce
perioperative morbidity and mortality in surgical patients.

B Physical environment of the health care setting may improve the
healing process and patients’ feeling of well being.
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the effect of art including ambient features such as music, interior

design including visual art, and architectural features on health
outcomes in surgical patients

it 3T ik R / [ER8 surgical adult patients

(Problems)

T AJEht art (including ambient features such
(Intervention) as music, interior design including

HE 85 visual art, and architectural features)
(Comparison)

i measuring health outcomes:
(Outcomes) pain, anxiety, blood pressure, and

heart rate
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Systematic Review and Meta-analysis

Literature Search

Our literature search aimed at controlled clinical studies
investigating the role of art in surgical patients. We used PubMed
and combined keywords, with text words related to surgical inter-
ventions, controlled trials, and any kind of art. The performed
systematic search in PubMed from January 2000 to October 2014
resulted in 1101 references, which were stored in the reference
database software EndNote X7 (Thomson Reuters., Philadelphia,
PA). For the present meta-analysis, all references related to the
search terms were considered for inclusion. We further hand-
searched promising journals such as “Journal Health&Place™ and
the “*Nordic Journal of Music Therapy,” both of which were negative
for articles of interest. In the journal ““Journal of Music Therapy.” we
found 2 additional hits that were later excluded after full-text screen-
ing. One further reference on natural lighting in surgical patients!?
was found while screening review articles.
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Study Selection

Following the Preferred Reporting Items of Systematic
reviews and Meta- Analyses (PRISMA) guidelines (PRISMA Stat-
ment, http://www.prisma-statement.org), of 1101 references, titles
and abstracts were identified and screened for inclusion by 4
independent coders (S.U., Sr.U., D.V., and J.B.) in Endnote version
X7 with a structured manual (the manual is available on request from
the corresponding author). For training purposes and interrater
agreement evaluation, a random sample of 5% of all references
was independently rated by all coders. The percentage of agreement
For the-Sasons oF excTusion was larger than 75%. and 4ll taters
identified the same studies for a full-text screening. During the
screening, raters were able to mark references as unclear. In such
cases, a definite decision was taken by consensus with a senior
researcher (J.B. and D.V.). Of the 1101 screened references, 87 were
ol interest to us. Seventy-nine of those references were available in
the full text. Each full text was screened independently for inclusion
by 2 of the 4 authors (S.U., Sr.U., D.V., and J.B.) following the
inclusion criteria presented above, and data were collected in Excel
version 14.3.9 (Microsoft Corporation, Redmond, WA). Discrepan-
cles were checked by a fifih cowarker (I.M.). correcled: and. if

unclear, a consensus was found with a senior researcher. One study
was totally' and 4 were partially'>~'® excluded for certain endpoints
due| to ambiguous statistical information. One study about the effect
of sunlight on patient outcome was not included in the meta-analysis.
We finally included 47 studies on perioperative music interventions
in the meta-analysis (Supplemental Digital Content 1, http://link-
s. lww.com/SLA/A861).15-°!

Moderators of Treatment Effects

We extracted potential moderators for treatment effects for
stratified meta-analyses. The study quality was assessed with the
following threg criteria: (1) blinding (adequate blinding of outcome

assessors vs notunclear); (2) intention-lo-{reat analysis (used vs not/
unclear); and (3) randomization (adequate generation of sequence
and adequate allocation of patients vs not/unclear). Clinical moder-
alors as proxies for the extent of the surgery were as follows: (1) the
type of anesthesia (local and regional vs general anesthesia); and (2)
inpatient vs outpatient surgical (reatment, The moderator of self-
selected vs preselected music (by study personnel) was used to look
al the importance of personalized music.
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FIGURE 1. Perioperative music has a
positive effect on pain, anxiety, and
physiological parameters. This fiqure
summarizes the findings of the meta-
analysis on perioperative music on pain,
anxiety, and physiological parameters
after surgery. Music was effective to
reduce pain and consequently decreased
the demand for pain medication. The
effect of music on anxiety was similar.
Further, systolic blood pressure and heart
rate were reduced in patients receiving a
music intervention.
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FIGURE 2. Perioperative music for
patients with general anesthesia has a
lower effect on pain medication require-
ment and physiological parameters. This
figure summarizes the findings of the
meta-analysis on perioperative music
on pain, anxiety, and physiological
parameters after surgery in patients
receiving a surgical intervention in local
or regional anesthesia, compared to
patients receiving general anesthesia.
Perioperative music reduced pain, pain
medication, anxiety, and blood pressure
and heart rate in patients with local and
regional anesthesia. The positive effect of
music was lost for pain medication, sys-
tolic blood pressure, and heart rate in
patients with general anesthesia.

Local- & Regional Anesthesia

Qutcome (number of studies) ES (359% CI)
Pain (9) [ S 0,33 (058,0.09)
Pain Medicaton (5) 51 (0.75,-027)
Aniy (16) —_— 032 (-051,-0.14)
Systolic Blood Pressure (16) —_ 248 (059,-0.28)
Heart Rate (20) -y 0.33(054,0.13)
1 1 I
.15 5
positive effect negative effect
General Anesthesia
Outcome (number of studies) ES (95% CI)
Pain (12) — 2.29(046,0.12)
Pain Medication (9) —— 0.0 (0.28,0.0)
Aniaty (1) — 57 (-1.00,0.14)
Systolic Blood Pressure (4) —— b 0.04(035,041)
Heart Rate (7) ——— 005(025,09)
T T T
-1 25
positive effect negative effect
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Overall Effectiveness of Perioperative Music on Pain,
Anxiety, and Physiological Parameters
Music was effective to reduce pain after surgery (ES = ~0.31,
95% confidence interval (CI) <0.46 to ~0.]
consequntly pain medication was lower in pattcms W
noced to music (ES=~028, 95% CI -045 to ~0.11,
P =38.2%N (Fig. 1). Additional data for all analyses are available
from the authors, The effect of music on anxiety was similar

(ES =034, 95% C1 =051 to ~0.17, Systolc blood
pressure was reduced in patients recolung 2 IOUSIC intervention
(ES=-0.40, 95% CI -0.59 to ~021 nd also hean
rate (ES=-0.27, 95% CI 0.4 to ~0.10. = 15.6°9 (Fig. 1).
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Analysis

Between-group effect sizes (ES) were calculated from the
difference of posttreatment means of the intervention group and the
control group, and dividing this difference by the pooled SD
(Cohen’s d). In case of missing information in the publication, we
estimated ES according to established procedures.®> An ES of 0.20
indicates a small effect, 0.50 a medium effect, and 0.80 a large effect
between groups.®?

All statistical analyses were done with STATA 12 by the
command metan and metareg.”* The reported summary statistics
were calculated as random-effects models based on the assumption
of heterogeneity between studies. Pooling was done according to the
DerSimonian and Laird method,®® using inverse variance of the
primary studies as implemented in the command metan in STATA
(StataCorp LP, College Station, TX).

elerogeneily be ed by examining
forest plots of studies and through /2 statistics. The /* value, rangin;
from 0% to 100%, indicates the magnitude of between-study hetero
geneity. I° values of <25% indicate low, 25% to <50% moderate
and 50% to 75% high heterogeneity.®® The presence of a publicatio
bias was examined using funnel plots and the Egger regression test.®



Results

Perioperative music has a positive effect
on pain, anxiety, and physiological parameters

ES (95% CI)

Pain (21/2194) —_— -0.31 (-0.46, -0.17)
Pain Medication (14/957) 7 3 -0.29 (-0.45, -0.11)
Anxiety (17/1663) i -0.34 (-0.51, -0.17)
Systolic Blood Pressure (22/2139) T -0.40 (-0.59, -0.21)
Heart Rate (27/2486) 7 1 -0.27 (-0.44, -0.10)
I ]
-75 0 25
n'iN positive effect negative effect

Music was effective to reduce pain and consequently decreased the demand for

FIGURE 1. Perioperative music has a
positive effect on pain, anxiety, and
physiological parameters. This figure
summarizes the findings of the meta-
analysis on perioperative music on pain,
anxiety, and physiological parameters
after surgery. Music was effective to
reduce pain and consequently decreased
the demand for pain medication. The
effect of music on anxiety was similar.
Further, systolic blood pressure and heart
rate were reduced in patients receiving a
music intervention.

pain medication. The effect of music on anxiety was similar. Further, systolic
blood pressure and heart rate were reduced in patients receiving a music

intervention.
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Results

Perioperative music in local or regional anesthesia, compared general anesthesia

Local- & Regional Anesthesia

Cutcoms (number of studies) ES (5% CI)
Fain () e <033 (<058, -0.09)
Pain Medication (5) i 0.5 (-0.75, -0.27)
Aruaety {16) A 4032 (0.5, -0.14)
FIGURE 2. Perioperative music for Systolic Blood Pressure (18) & 0.48 (-0.69, -0.28)
patients with general anesthesia has a P
lower effect on pain medication require- riear Fate 1=0) - o, A
ment and physiological parameters. This T T ' T
figure sumn_nar]zes the_ ﬁndin_gs of the N posithe effect 2 nan-héilm
meta-analysis on perioperative music
on pain, anxiety, and P_h}'rs'c'l":'_g'cal General Anesthesia
pﬂ.rﬂ.n"_IE'tErS aﬂ:t?l' 5_Urg'er}" I.I"i F_'at'ents Cutcome [number of studies) ES (856% CI)
receiving a surgical intervention in local
or regional anesthesia, compared to Pain (12) 028 048, -0.12)
patients receiving general anesthesia, Pain Medication (9) ik 0,09 (-0.28, 0.10)
Perioperative music reduced pain, pain n ¢ . ST 100, 214}

medication, anxiety, and blood pressure

and heart rate in patients with local and Systolic Blocd Prossure (4) & 3 0.04 (-0.35, 041}
regional anesthesia. The positive effect of Heart Rata (T) A 0,08 (0,26, 0.16)
music was lost for pain medication, sys- ]

tolic blood pressure, and heart rate in e ' ' o s

patients with general anesthesia. positive effect negative afiect

Perioperative music reduced pain, pain medication, anxiety, and blood pressure
and heart rate in patients with local and regional anesthesia.

The positive effect of music was lost for pain medication, systolic blood pressure,
and heart rate in patients with general anesthesia



Results

Music self-selected vs experimenterselected

With self-selected music
Dutcorms (numbaer of studies)

ES (95% CI)

Pain (12) e .38 (-0.52, 0.17)
Pain Madication (T) -k 134 {-0.85, 0.03)
Anocigty (12) —_— AT (-0.61, 40.33)
Systolic Blood Pressurs (15) & £238 (-0.60, 0.15)
Haart Rate {16) e .28 (-0.43, -0.09)
L] I T
-75 (1] .25
poaitive offect reagatea affoct
With pre-selected music
ES (95% CI)

Outeame [number of studies)

Fain (3] &

-0.26 {-0.53, 0.01)
£0.18 {-0.37, 0.00)

Pain Medication (7)

Arasaty (5) - } 0.06 {-0.44, 0.32)
Sysiolic Blood Pressure (7). € & 0.45 (-0.84, -0.05)
Hear Rate (1) & 0.24 (-0.62, 0.14)
L] ] 1 ]
.75 0 25

megative affect

FIGURE 3. Personalized perioperative
music increases the positive effect of
music on pain, anxiety, and physiological
parameters. This figure summarizes the
findings of the meta-analysis on perio-
perative music on pain, anxiety, and
physiological parameters after surgery
in patients receiving a surgical interven-
tion, depending on whether the music
was self-selected or experimenter-
selected. Self-selected music significantly
reduced pain, pain medication, anxiety,
and systolic blood pressure and heart
rate. The positive effect of preselected
music was limited to reducing the blood
pressure.

Self-selected music significantly reduced pain, pain medication, anxiety,
and systolic blood pressure and heart rate. The positive effect of preselected
music was limited to reducing the blood pressure.
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“Patient room” and “Viewing room” designed by Gotifried Honegger at the
University Hospital Zurich, Switzerland.

The patients rated the room color with increasing satisfaction over their hospitalization,
and no patient stated that they would have preferred a white room.




FIGURE 5. Hepatobiliary Center, Paul Brousse Hospital, Paris,
France. The architects focused on opening the building to
direct sunlight. Further, the building itself was curved to avoid
long straight corridor perspectives onto the patient rooms.

The vision of the architect was primarily “to diminish the anguish of patients and their families

facing serious liver diseases, and waiting for major surgery or liver transplantation
17
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Conclusion

Art has an effect on patients’ health seems obvious, however,
that this knowledge is not yet widely implemented in daily
clinical practice.

Based on our findings, we recommend personalized
perioperative music for routine surgical care.

Regarding visual art, evidence is still weak, although the effects
are likely to be important with possible intervention at relatively
low cost.

Visual art could be individualized to patients’ preferences by
using digitalized picture frames, or offering a rotating selection
of art to hang on the walls.

There is some evidence for a positive effect of architectural
hospital design with maximized sunlight and spacious layout.

Further, research looking at associated costs and effects is
warranted.
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