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Abstract Background: Examining the fidelity of intervention using music for pain alleviation is crucial in developing
effective music intervention for pain management. Purposes: This study aims to examine the fidelity of music
intervention studies purported to alleviate post-surgery pain. Methods: Thirteen studies from 2000 to 2023 were searched
and reviewed for their intervention providers, music protocol, session management, duration, music selection, and
implementation rationale. Results: Four studies (30.77%) provided interventions based on therapeutic principles for
music on pain management; reporting 4 intervention components out of 7. Intervention design and evidence varied,
indicating low fidelity. Conclusion: Enhancing fidelity in music interventions for post-joint replacement pain alleviation
is vital for further use of music for pain management. Researchers should develop systematic interventions based
therapeutic mechanism of music.
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Record identified through database searching (N = 291)

RISS (n = 19)
KISS (n = 4)
NDSL (n = 13)
KCL (n = 4)

*  PubMed (n = 44)

«  CINAHL (n = 131)

+  Cochrane (n = 58)

+  Google scholar (n = 18)

k.

Screen Titles, Abstracts and Results (n = 16)

h 4

Studies included (h = 13)

Fig. 1. Procedure for selecting the study target literature.
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Table 1. Music Intervention Fidelity

of ZA Ae] FAE(Fidelity) 112

Category

Detail items

A. Interventionist

Academic background of music intervention providers

B. Intervention Theory

Music therapy theories and therapeutic principles related to music intervention

Music intervention techniques

C. Intervention Content

Format of music intervention (group/individual)

Environmental setup of music intervention

D. Intervention Duration

Duration of music intervention (frequency, number of sessions, duration per session)

Method of music selection

E. Intervention Music

Musical materials used in music intervention (sheet music, music playlists or genres)

Method of music playback in music intervention

Rationale for activities in music intervention

F. Rationale

Musical rationale in music intervention

G. Rationale Adequacy

Specificity and appropriateness of the presented rationale
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Table 2. Overall Characteristics of Analyzed Studies

Authors Study ) ) Intervention group Comparison group
Country . Diagnosis - - Measurement tools
(Year) design Sample size Mean age Sample size Mean age
McCaffrey et al.
RCT ES 62 76.79 62 7733 1-10 Scal
(2006) cae
Simcock et al.
RCT TKR/TKA 15 67.9 15 66.5 VAS, VDS
(2008)
Allred et al.
RCT TKR/TKA 28 64.3 28 63.5 VAS, MPQSF
United (2010) <
States Leonard
(46.15%) (2019) RCT TKR/TKA 16 67.9 16 67.6 NRS, OCP
Tran et al.
(2020) RCT TKR/TKA 19 67 17 62 NRS
Laframboise-Otto TKR/TKA
et al. (2021) RCT THA 24 64.58 26 68.69 NRS
LP et al MPQSF, PRI, VAS
ED TKR/TKA 20 63.8 20 64.9 ’ ’ ’
Malaysia (2015) Q PPI
15.38% i
(I338%)  Aris ef ol RCT TKR/TKA 28 63.71 28 4.5 VAS, NRS
(2019)
Hsu et al QED VNRS
i . KR/TKA 4 . - - . .
Cl.nna (2019) (Single-group) ? 739 (Taiwanese version)
Taiwan h ,
(15.38%) (e;me ;)a ‘ RCT TKR/TKA 15 65.93 15 70.07 VAS
Kang et al. PRS
. TKR/TKA 21 67.8 42 68.6 VA
South Korea (2008) (single-blinded) 7 S
(15.38%)  Jeong Mi-hyun
ED TKR/TKA 20 - 1 - NR
(2009) Q ? S
Germany  Keshmiri et al.
PRS TKR/TKA 27 68.7 56 68.7 VAS, NRS
(7.69%) (2014) ’

Note RCT: Randomized Controlled Trial; QED: Quasi-experimental design; PRS: Prospective randomized subject-blind; ES: Elective hip
or knee surgery; TKA: Total Knee Arthroplasty; TKR: Total Knee Replacement; THA: Total Hip Arthroplasty; VAS: Visual Analog
Scale; VDS: Verbal Descriptor Scales; NRS: Numeric Rating Scale; OCP: Observational Coding for Pain; MPQSF: Short form of
the McGill Pain Questionnaire; PRI: Pain Rating Intensity; PPI: Present Pain Intensity; VNRS: Verbal Numerical Rating Scale.

Table 3. Analysis of Intervention Duration by Intervention Providers

_ Interventionist
\;arz?/l:)le MT Non-MT Not reported Total
1 (7.69%) 3 (23.08%) 9 (69.23%)

Frequency

1 day 1 (7.69%) 1 (7.69%) 5 (38.46%) 7 (53.85%)

2-3 days - 2 (15.38%) 2 (15.38%) 4 (30.77%)

> 3 days - - 2 (15.38%) 2 (15.38%)
Sessions

1 session 1 (7.69%) 1 (7.69%) 4 (30.77%) 6 (46.15%)

2-10 sessions - 2 (15.38%) 2 (15.38%) 4 (30.77%)

> 10 sessions - - 3 (23.08%) 3 (23.08%)
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. Interventionist
\frzi:)le MT Non-MT Not reported Total
1 (7.69%) 3 (23.08%) 9 (69.23%)
Duration per Session
< 10 min 1 (7.69%) - 1 (7.69%)
10-30 min - 1 (7.69%) 2 (15.38%) 3 (23.08%)
> 30 min - 2 (15.38%) 6 (46.15%) 8 (61.54%)

Not reported -

1 (7.69%) 1 (7.69%)

B9 BolB Ve AFE Alsien, A 124 o
7 % MP3, CD, DVD & EEHO]O']‘%‘
AL 97H(69.23%) 0. & ke 2px|Ehict

Table 4. Analysis Results of Characteristics of Intervention Music

B 2ok AT

Category n (%)

Selection Criteria (N=13)

7 (53.85%)
6 (46.15%)
2 (15.38%)

Participant's free choice
Providing a list of music

Researcher's selection

Music Materials (N=13)

5 (38.46%)
5 (38.46%)
3 (23.08%)

Music play-list
Music genre

Not reported

Music Genres
Classical 6 (46.15%)
Pop 6 (46.15%)
Instrumental music 5 (38.46%)
Folk 3 (23.08%)
Natural sounds 2 (15.38%)
Rock 2 (15.38%)

2 (15.38%)

2 (15.38%)

Vocal music

Religious music

Trot 1 (7.69%)
R&B 1 (7.69%)
Bossa Nova 1 (7.69%)
Jazz 1 (7.69%)
Playback Method
Headphones 9 (69.23%)
Player 9 (69.23%)
Personal device 2 (15.38%)
Broadcast speaker 1 (7.69%)

Live 1 (7.69%)
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Table 5. Rationale for Intervention and Operational Definitions

Category

Example of Operational Definitions

Utilizing music listening as an intervention to reduce stress and redirect attention away from pain, ultimately

leading to pain reduction.

Activity Rationale

descending pain control patterns.

Utilizing music appreciation to stimulate alpha waves in the brain triggers the release of endorphins, influencing

Utilizing a harmonious, continuous melody at a tempo of less than 60-80 beats per minute and without strong
thythms or drumming induces a reduction in heart rate through rhythmic entrainment.

Utilizing a serene melody without lyrics, at a tempo of under 60-80 beats per minute, and devoid of strong
rhythms or percussive elements, facilitates a reduction in diminishes anxiety, and enhances well-being through

entrainment.

Musical Rationale

Utilizing music with a medium to fast tempo, in 4/4 or 6/8 time signature, and employing double-beat songs

commonly utilized in rehabilitation studies can aid in pain relief and alleviating negative emotions.

Utilizing continuous, melodic music without lyrics at 60-80 beats per minute induces relaxation and reduces
heart rate through rhythmic entrainment.

Utilizing a continuous melody with a thythm of 60-80 beats per minute, the body relaxes through homogenisation.
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124
111
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Fig. 2. Analysis Results of Music Intervention Fidelity.
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74k QIAIE ke ik opel FFo® QIgE EIRE A4 Pellino, T.A., D.B. Gordon, Z.K. Engelke, K.L. Busse,
Ao FAAR J3S nx)= ASR Vet 18y M.A. Collins, C.E. Silver, and N.J. Norcross. 2005. Use
tlolst Q)7 shoA &oF ZA)o] Av|A el Juk oFAA of nonpharmacologic interventions for pain and anxiety
ol QI e o AF] =7t AZo] DQFluR IS AL after total hip and total knee arthroplasty. Orthopaedic
o e E= 3xE giles B2 Hr 1 2= )7k Nursing 24(3): 182-190.
W3l Q& on =A3 War) 9t Robb, S.L., J.S. Carpenter, and D.S. Burns. 2011.
ool 22 A edt Y oot SE W 7ML ARgEls Reporting guidelines for music-based interventions.
%747]_ %‘Bfﬂ"ﬂ l,_‘?ﬂ% %ZH %}%J—,_]_ %91].0] 7]_;(]}_‘____ j]i Journal of Health PsyChOIOgy 16(2)2 342-352.
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=2 o|2o|a majHom M&aloF SHhRobb ef al, The effectiveness of music therapy for post-operative

2011; A&, 2015).
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