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Chemotherapy-Induced  
Nausea and Vomiting Mitigation 

With Music Interventions
Jason M. Kiernan, RN, MSN, Jody Conradi Stark, PhD, MT-BC, and April H. Vallerand, PhD, RN, FAAN

C
hemotherapy-induced nausea and 

vomiting (CINV) is a potential adverse 

effect of cancer treatment. This phe-

nomenon contains numerous subtypes 

(Navari & Aapro, 2016), and patients 

may experience each. Acute CINV occurs from che-

motherapy administration (time 0) to 24 hours after 

administration. Delayed CINV is defined as occurring 

from 24 hours after chemotherapy to 120 hours (five 

days) after administration. Anticipatory CINV is a 

learned behavior resulting from experience with CINV 

and occurs prior to a subsequent chemotherapy cycle; 

it is the only form of CINV thought to be attributable 

to anxiety rather than chemotherapy. Breakthrough 

CINV occurs when antiemetic prophylaxis fails, and 

refractory CINV is considered when patients are unre-

sponsive to antiemetic medications.

Multiple risk factors for the development of CINV 

are well documented in the literature. The dominant 

factor is the type of chemotherapy administered. The 

Hesketh scale is an evidence-based method of quan-

tifying the emetogenicity of a chemotherapy regimen 

and guiding CINV prophylactic treatment (Hesketh 

et al., 1997). Additional, but less dominant, risk fac-

tors for CINV include female gender (Hesketh et al., 

2006), age younger than 50 years (Roscoe et al., 2010), 

a history of motion sickness or pregnancy-induced 

nausea (Pirri et al., 2011), and little or no exposure 

to alcohol (Warr, Street, & Carides, 2011). Emerging 

evidence also suggests that some patients may have 

an above-average risk for CINV based on genetic 

polymorphisms affecting serotonin receptors, drug 

metabolism, and drug transport proteins (Kiernan, 

2016).

CINV historically has been treated pharmaceuti-

cally, with less than perfect results. In 2016, Navari et 

al. published studies showing that the antipsychotic 

drug olanzapine significantly reduced CINV when cou-

pled with standard-of-care prophylaxis, with strong 

effects for nausea control. In that study, total control 

of nausea (i.e., patients reporting no development of 
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nausea) was 37% in the intervention group versus 22% 

in the placebo group (p = 0.002) (Navari et al., 2016). 

Although these data are encouraging, one of the most 

clinically significant findings from the study is that, 

despite a four-drug attempt at prophylaxis, most 

patients receiving highly emetogenic chemotherapy 

still will develop some degree of CINV. Effects for 

patients may include weight loss, malnutrition, elec-

trolyte imbalance, and decline of performance status 

(National Comprehensive Cancer Network [NCCN], 

2017), potentially affecting morbidity and mortality. 

Although data support a pharmacologic approach 

to CINV management, they also suggest that this 

modality has significant limitations; as such, comple-

mentary and alternative medicine (CAM) approaches 

to CINV management are worthy of inquiry. CAM 

approaches to CINV management are diverse, with 

research including acupressure, acupuncture, ginger, 

and relaxation (Greenlee et al., 2017).

Music is another potential complementary app-

roach to addressing CINV. Since 1985, studies have 

been conducted examining the use of music as a 

mitigant of CINV. These music intervention studies 

include a variety of clinical settings, cancer types, 

and chemotherapy regimens. For anticipatory CINV 

specifically, data supporting music interventions are 

strong enough to be incorporated in NCCN’s (2017) 

antiemesis guidelines. Other subtypes of CINV, spe-

cifically acute and delayed CINV, have yet to reach 

such robust findings but contain a growing body of 

music-as-intervention literature. The objective of 

this review is to critically appraise music intervention 

studies specific to acute and delayed CINV.

Methods

All studies examining the relationship between a music 

intervention and its effect on acute and delayed CINV 

were considered eligible for review. No date limit was 

set. No limitations were placed on language or design 

(e.g., randomized, controlled trials only). PubMed, 

Scopus, PsycInfo®, CINAHL®, Cochrane Library, and 

Google Scholar databases were searched in January 

2017. Keywords for all databases were music, chemother-

apy, and nausea. Total return from all databases equaled 

887 records. After removing duplicates, reviews, and 

eliminating studies not specific to acute or delayed 

CINV music interventions (e.g., music interventions 

for anticipatory CINV), 10 publications remained 

eligible for review. Of note, most bone marrow trans-

plantation studies were not included because of the 

nausea and vomiting reported being outside the 120-

hour (five-day) time frame defined for delayed CINV. 

One study using the Nevasic audio program was 

included, but it was unclear if the music used within 

the audio program was selected with the intention of 

reducing CINV independent of the embedded audio. 

A PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses)–based flow diagram 

depicts the study selection process (see Figure 1).

All studies reviewed used convenience sampling. 

Sample size was generally small, with only two studies 

recruiting more than 50 patients (Moradian et al., 2015; 

Sabo & Michael, 1996). Three studies limited their 

sample to a single cancer (Bozcuk et al., 2006; Madden, 

Mowry, Gao, Cullen, & Foreman, 2010; Moradian et al., 

2015); however, no study reported on the cancer’s stage 

(extent of cancer spread within the body). Gender was 

limited to female patients only in two studies (Bozcuk 

et al., 2006; Moradian et al., 2015). Age was largely 

focused around middle to later adulthood; however, 

two studies specifically sampled pediatric patients 

(Hoseini, 2009; Madden et al., 2010). Patient-specific 

risk factors for CINV were largely unaddressed; they 

also were not factored into CINV risk analysis. 

Design 

Although all studies evaluated music as an adjunct to 

pharmacologic standard-of-care CINV treatment, this 

FIGURE 1. PRISMA Search Flow Diagram

Records identified 

through database 

searching (n = 887)

Records after dupli-

cates removed (n = 45)

Records screened  

(n = 45)

Records excluded  

(n = 31)

Full-text articles 

excluded, with reasons 

(n = 4)

Full-text articles 

assessed for eligibility 

(n = 14)

Studies included in 

quantitative synthesis 

(N = 10)

PRISMA—Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses
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body of literature demonstrated a significant degree of 

design heterogeneity related to music interventions. 

For example, five studies were designed to evaluate 

music as the sole complementary intervention for 

patients with CINV (Bozcuk et al., 2006; Ezzone, 

Baker, Rosselet, & Terepka, 1998; Hoseini, 2009; 

Moradian et al., 2015; Standley, 1992), and others 

paired music with imagery (Frank, 1985; Gimeno, 2010; 

Karagozoglu, Tekyasar, & Yilmaz, 2013). Madden et al. 

(2010) included music as a component of creative 

arts therapy, which also included art and dance. Sabo 

and Michael (1996) added a physician’s spoken-word 

narrative to prerecorded harp music. The music used 

within the studies was largely administered without 

the guidance of a certified music therapist, except the 

two studies authored by music therapists (Gimeno, 

2010; Standley, 1992).

Data Collection

Vomiting was recorded largely on a per-episode basis. 

Nausea, the more difficult symptom to measure, most 

commonly was self-reported using a 100 mm visual 

analog scale (Ezzone et al., 1998; Frank, 1985; Hoseini, 

2009; Karagozoglu et al., 2013; Sabo & Michael, 1996). 

Bozcuk et al. (2006) and Gimeno (2010) used four-

point Likert-type scales, and Moradian et al. (2015) 

and Standley (1992) used five-point Likert-type 

scales. A conceptual definition of nausea was not 

found within the studies.

Music Used

The music used in the studies contributed to the 

heterogeneity found among the studies’ designs. 

Patient-preferred music (self-selected music) was 

an option for participants in only three studies 

(Ezzone et al., 1998; Hoseini, 2009; Standley, 1992). 

Most often, music was chosen by the investiga-

tors. Karagozoglu et al. (2013) used music selected 

through consultation with a local conservatory in 

Sivas, Turkey. The genre of music typically was not 

reported. In the studies that did describe the music 

used, instrumental classical music (Bozcuk et al., 

2006), New Age music (Gimeno, 2010), and relax-

ing Turkish music (Karagozoglu et al., 2013) were 

chosen for participants. One study, based in Iran, 

used Persian music (Hoseini, 2009), and Moradian et 

al. (2015) used the Nevasic audio program containing 

tones, frequencies, and pulses concealed by an over-

layer of music. This study did not explicate whether 

the music over-layer was chosen for an anti-CINV 

effect, nor if the music had supporting evidence for 

use.

Timing of Music Intervention

Most studies were designed to administer the music 

intervention within the time encompassing acute 

CINV (from chemotherapy administration to 24 

hours post-administration). Exceptions to this 

included two studies that recorded CINV symptoms 

in the delayed phase, occurring 24–120 hours after 

chemotherapy administration (Karagozoglu et al., 

2013; Moradian et al., 2015). Two additional studies 

were designed to record CINV symptoms outside the 

acute phase; however, the additional data came from 

7 and 14 days post–chemotherapy administration, 

outside the defined five-day (120-hour) boundary for 

CINV’s delayed phase.

Use of Controls

Six studies used a control group. Madden et al. (2010) 

had a repeated measures design in which participants 

served as their own control, and Moradian et al. (2015) 

employed a nonintervention control group, as well as 

a music intervention group distinct from the primary 

music intervention (the Nevasic audio program). All 

other studies with control groups used a standard-of-

care, nonintervention control group (Ezzone et al., 

1998; Sabo & Michael, 1996; Standley, 1992).

Randomization

Although no study employed random sampling, the 

researchers of two studies took their convenience 

samples and randomized participants once they had 

entered the study. Moradian et al. (2015) randomized 

participants to either an intervention group (Nevasic 

audio), a music group, or a nonintervention group. 

Madden et al. (2010) randomized participants to an 

intervention group led by a dance/movement thera-

pist or to a group that received a volunteer’s attention.

Results

Of the studies that evaluated a music intervention on 

its own, only two studies produced statistically sig-

nificant results (Ezzone et al., 1998; Hoseini, 2009). 

Statistical significance also was found with Frank 

(1985) and Karagozoglu et al. (2013), but these stud-

ies were not designed to detect if their results were 

because of the music intervention, the imagery, or 

both. Selected study characteristics and results are 

summarized in Table 1. 

Discussion

To date, the body of literature encompassing CINV 

music interventions offers contradictory findings. 

Small sample size, design heterogeneity, and minimal 
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TABLE 1. Selected Study Characteristics, Data, and Results

Study Design Control

Acute or Delayed  

CINV Assessment Results

Bozcuk et al., 2006 Investigator-selected 

music played during 

chemotherapy adminis-

tration

None Acute No significant change in 

CINV

Ezzone et al., 1998 Patient-preferred music 

listened to for 45 minutes 

at 6, 9, and 12 hours after 

chemotherapy

Nonintervention Acute Significant reduction in 

CINV

Frank, 1985 Guided imagery and 

investigator-selected 

music during chemother-

apy

None Both Significant reduction in 

vomiting; no change in 

nausea severity

Gimeno, 2010 Guided imagery alone 

versus guided imagery 

with selector-unspecified 

music; intervention done 

once weekly for 6 weeks

None Not specified Significant reduction 

in nausea with imagery 

group, nonsignificant 

reduction with music and 

imagery group; no signifi-

cant change to vomiting

Hoseini, 2009 Patient-selected music 

(with investigator input) 

listened to at 6, 9, and 

12 hours after chemo-

therapy

None Acute Significant reduction in 

nausea, no significant 

effect on vomiting

Karagozoglu et al., 2013 Guided imagery and 

investigator-selected 

music during chemother-

apy

Nonintervention (same 

sample, prior chemother-

apy cycle)

Both Significant reduction in 

CINV

Madden et al., 2010 Selector-unspecified 

music combined with art 

and dance given once 

weekly for 60 minutes to 

pediatric patients

Parallel control (reading, 

watching TV)

Acute No significant change to 

nausea during medical 

treatments (parent report, 

vomiting not recorded)

Moradian et al., 2015 Nevasic audio program 

listened to at any time 

nausea presented 

between chemotherapy 

(day 0) and day 6

Investigator-selected 

music control and 

nonintervention control

Both No significant change to 

CINV

Sabo & Micheal, 1996 Investigator-selected 

music with spoken-word 

message from physician

Nonintervention Acute No significant change to 

nausea or vomiting

Standley, 1992 Investigator-selected or 

patient-preferred music 

during chemotherapy

Nonintervention Both Nonsignificant reduction 

in nausea and vomiting

CINV—chemotherapy-induced nausea and vomiting 

Note. All studies included patients with multiple cancer sites, except Bozcuk et al. (2006) and Moradian et al. (2015), which included only patients 

with breast cancer.
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study controls make comparison among studies chal-

lenging. Adding to the difficulty is the wide span of 

time over which these studies were performed. CINV 

is more neurochemically understood today than when 

Frank (1985) and Standley (1992) first attempted to 

intervene with music. Likewise, antiemetic regimens 

have improved, and data regarding patient-specific 

CINV risk factors have emerged to guide clinicians 

and researchers. Based on the findings of this review, 

future investigation into CINV music interventions 

will be strengthened by addressing risk of bias, type 

of music intervention, timing of music intervention 

relative to chemotherapy, study controls, and stan-

dardization of the CINV experience.

Limitations

Each study contained multiple sources of bias. 

Common to all studies was the bias inherent to 

participant selection by convenience sampling. 

Incorporating random sampling into future research 

designs would take considerable design creativity but 

would greatly improve generalizability of findings. 

Although no study included blinding, future research-

ers may wish to include this in their study design. 

Participants in a music intervention trial cannot be 

blind to their intervention, but investigators may be 

blinded regarding which participants are in an inter-

vention group versus a control group. In this way, 

bias introduced through the investigator may be min-

imized. Blinding also would be ideal for additional 

music intervention studies that include a music ther-

apist within the study’s design, keeping the therapist 

from knowing which patients are contained within 

the study groups and reducing bias.

Patient-preferred music was used in only 30% of 

the CINV music intervention studies. However, evi-

dence suggests that research participants should be 

given the opportunity to self-select the music used 

for their intervention (Chanda & Levitin, 2013). 

The counter-argument to use of patient-preferred 

music is that it sacrifices control within the research 

design. This is erroneous, and data support the use 

of patient-preferred music in a variety of clinical set-

tings (Heiderscheit, Breckenridge, Chlan, & Savik, 

2014; Liang et al., 2016; Mondanero et al., 2017). 

Therefore, designing additional studies that include 

patient-preferred music as a standardized interven-

tion is logical and efficacious.

Acute and delayed CINV represent different levels 

of neurotransmitters producing the nausea effect. 

Therefore, it remains theoretically plausible that a 

music intervention that works as a mitigant for acute 

CINV may work differently in the delayed phase of 

CINV. The studies reviewed in the current article 

largely focused on acute CINV. Additional studies 

should acknowledge the timing of a participant’s 

chemotherapy and use that as a reference point from 

which to gauge what phase of CINV a music inter-

vention is affecting. For example, for a patient who 

receives a music intervention for CINV 72 hours after 

chemotherapy administration, the intervention is 

influencing delayed CINV. This improvement to study 

design would allow additional studies to compare 

music’s effect between the two CINV phases and pos-

sibly hint at what neurotransmitter may show greater 

response to music.

Much of the literature reviewed lacked control at 

many levels. For example, some studies included a 

music intervention paired with one or two additional 

interventions, as previously described. However, none 

of these studies was designed to explain the findings 

in terms of the impact of each interventional vari-

able. The easiest remedy for this would involve future 

research focusing on a standalone music interven-

tion. Beyond that, multi-intervention studies should 

be designed so that each contributing variable may be 

assessed according to its individual impact on CINV. 

This kind of measurement is common within linear 

regression models, something not used in this body 

of research.

As previously mentioned, studies with control 

groups largely used a nonintervention, standard-of-

care approach. Additional trials may increase study 

rigor by including control groups that use paral-

lel, nonmusic experimental conditions (Chanda & 

Levitin, 2013). Having nonmusic participants who 

watch television or read a book would help identify 

if CINV changes are music-specific or related to any 

activity that provides distraction.

Only two studies reviewed used any form of ran-

domization, as mentioned previously (Madden et al., 

2010; Moradian et al., 2015). To enhance the rigor of 

this field of research, randomization should be used 

in future inquiry. The pressing question involves how 

to most appropriately use randomization to improve 

study quality but not make studies impossible to carry 

out. Random sampling may present logistic hurdles 

insurmountable in some settings. However, random 

assignment is easier and adds much to the overall 

quality of a study.

Additional studies involving music for CINV 

must account for multiple variables. These include 

the chemotherapy administered, female gender 

(Hesketh et al., 2006), age younger than 50 years 
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(Roscoe et al., 2010), a history of motion sickness 

or pregnancy-induced nausea (Pirri et al., 2011), and 

little or no exposure to alcohol (Warr et al., 2011). 

Assessing for these covariates allows an investigator 

to build a statistical model that accounts for the vari-

ability in patients’ CINV and, therefore, a potential 

influence on their response to music.

The major determinant of CINV severity is the 

chemotherapy administered. Emetogenicity can be 

quantified using the classification schema published 

by Hesketh et al. (1997), and in so doing allows the 

risk of CINV to be considered during data analysis. 

Clinically, a group of patients receiving mildly nau-

seating chemotherapy may see better effects from 

music than a group of patients receiving highly nau-

seating chemotherapy.

Patient-specific risk factors for CINV also must 

be recorded and accounted for when evaluating 

music’s effect within a sample. A single study in the 

current review assessed for motion sickness history 

(Standley, 1992), but these minor contributors to 

CINV risk were largely ignored in the current body of 

literature. Researchers would be prudent to consider 

that a sample of young females may suffer more CINV 

than a sample containing older adult men with sig-

nificant alcohol use and, therefore, should anticipate 

that the efficacy of a music intervention may be con-

founded by these variables.

Nausea, a subjective experience, presents a 

challenge to conceptualize and measure. However, 

a study that does not offer a conceptual defini-

tion of nausea risks measuring the phenomenon 

imprecisely. Therefore, a significant step toward 

standardization of CINV research rests on investiga-

tors explicitly stating how nausea is defined within 

the context of the study. In addition, participants 

must be clear regarding the study’s interpretation 

of nausea or risk-recording data on the severity of 

closely related but clinically distinct phenomena 

(e.g., dyspepsia).

Implications for Nursing

Even with the relative paucity of existing data, CINV 

music intervention research contains implications 

for nursing practice. For example, nurses may find 

benefit in sharing the developing knowledge of CINV 

music intervention studies, an area of research with 

which patients likely are unfamiliar. Here, the nurse 

plays a familiar role: patient advocate, patient edu-

cator, and research translator. Patient awareness of 

CINV music intervention research may encourage 

discovery of additional information involving music 

interventions in other areas of research. One such 

clinical scenario may be that of a patient with CINV 

and cancer-related pain. By introducing CINV music 

intervention research, this also may ignite interest 

in other related areas, such as music interventions 

within the setting of cancer pain and anxiety. 

For patients who express an interest in use of 

music, nurses should consider education specifically 

for listening safety. In a systematic review of preferred 

listening levels, Jiang, Zhao, Guderley, and Manchaiah 

(2016) demonstrated that more than half of their par-

ticipants used music in excess of the 100% daily dose 

limit for noise. This underscores a need for nurses to 

educate patients regarding safe listening practices, 

and this recommendation transcends into all aspects 

of music use, therapeutic and otherwise. 

Patients who demonstrate an interest in CINV 

music interventions also may have an interest in learn-

ing about other forms of CAM. The Office of Cancer 

Complementary and Alternative Medicine (https://

cam.cancer.gov) lists evidence-based CAM cancer 

adjunctive therapies, including acupuncture, exercise 

therapy, and mind–body intervention (e.g., hypnosis), 

as well as various diet and nutritional therapies. Here 

again, nurses play a familiar role of advocate and edu-

cator, using CINV music intervention information as 

a springboard to further explore a patient’s interest 

in CAM.

Finally, nurses may advise patients that music 

interventions for CINV, although still early in their 

evidence base, are unlikely to do harm. This contrasts 

sharply with nurses’ education to patients regarding 

pharmaceuticals, the explanation of which includes 

the intended effect of a drug as well as the adverse 

effects patients may experience. A pharmaceutical’s 

adverse effects outnumbering its therapeutic effects is 

not uncommon. By comparison, music interventions 

have no data suggesting they may worsen a condition, 

KNOWLEDGE TRANSLATION

 ɐ Music listening has data supporting manipulation of neu-

rotransmitters, including some neurotransmitters implicated in 

chemotherapy-induced nausea and vomiting (CINV).

 ɐ Music intervention studies evaluating CINV have spanned three 

decades but still contain inconsistent data, limiting applicability 

to practice.

 ɐ Additional music intervention studies must control for emetogenic  

potential in participants, employ a participant-specific locus 

of control for music selection, and improve design with greater 

randomization.
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contribute to adverse effects, or otherwise negatively 

affect a patient’s quality of life. 

Conclusion

This systematic review was designed to summarize and 

appraise the existing data concerning music interven-

tions as a mitigant for CINV. The studies performed 

used convenience sampling, had design heterogeneity, 

had little randomization, and had results that defy 

generalizability. Still, the growing body of data around 

the neurochemical modulatory effects of music sug-

gests potential therapeutic value, and this information 

makes continued inquiry into CINV music interven-

tions compelling and necessary. Future inquiry must 

seek to improve study design, as suggested previously. 

Convenience sampling may be difficult to avoid, but 

patients consenting to treatment can be randomized 

after recruitment. Additional studies will need to con-

trol for the chemotherapy administered and the other 

documented patient-specific CINV risk factors that 

currently exist. In addition, CINV music interventions 

should be designed to evaluate the acute and delayed 

phase of CINV. Patient-preferred music should be the 

standard music intervention, acknowledging prior 

data suggesting that this is ideal. In the best-case 

scenario, the advancement of knowledge in music 

neurochemistry will be complemented by parallel 

advancement of knowledge in translational research 

using music therapeutically in the clinical setting.
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