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Introduction

Breast cancer is the most frequently diagnosed cancer and the 

leading cause of cancer death among females worldwide, account-

ing for 25% of all cancer cases and 15% of all cancer deaths among 

women, with an estimated 1.7 million cases and 521,900 deaths in 

2012 [1]. Breast cancer has caused a heavy social burden, and is 

becoming a serious health problem in both developing and devel-

oped countries [2]. Patients with breast cancer may undergo se-

vere physical and psychological trauma, including impaired body 

image, breast loss, fatigue, insomnia, depression [3–9], pain [10–

14], and other negative emotions. Those traumata could have 

negative effects on long-term quality of life in breast cancer survi-

vors [15].

Breast cancer treatment usually begins with surgery followed by 

various combinations of adjuvant therapies involving radio- and 

chemotherapy as well as hormone therapy [16]. Surgery and phar-

maceutical therapy can be effective but may have side effects and 

secondary influences that lead to negative psychological effects. Pa-

tients with breast cancer are more likely to have symptoms of de-

pression and anxiety [9, 17]. Depression, in turn, can lead to fa-

tigue, sleeping difficulties, digestive problems, pathological worry, 

prolonged arousal, lowered immune function, feelings of helpless-

ness, and pessimism [18]. Serious anxiety might induce patients to 

experience high blood pressure and increased heart rate [13, 19]. In 

addition, women who undergo surgery for breast cancer often ex-

perience postoperative pain that can cause considerable physical 

disability and psychological disturbances [20].

The most common ways to manage the mental status of pa-

tients with breast cancer are cognitive-behavioral therapy and art 
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Summary
Background: The aim of this review was to evaluate the 
effects of music intervention on the physical and mental 
status of patients with breast cancer. Methods: 9 data-
bases were searched; 30 randomized controlled trials 
that compared the effects of music plus standard care 
and standard care alone in patients with breast cancer 
were included. Methodological quality was assessed 
using the Jadad scale. Results: The results of the meta-
analysis suggested that music intervention was signifi-
cantly effective in lowering systolic blood pressure 
(standardized mean difference (SMD) –0.63, 95% confi-
dence interval (CI) –0.85 to –0.42; p < 0.00001), diastolic 
blood pressure (SMD –0.64, 95% CI –1.06 to –0.22; p = 
0.003), and heart rate (SMD –0.45, 95% CI –0.66 to –0.24; 
p < 0.0001), and in relieving anxiety (Hamilton Scale: 
mean difference (MD) –7.04, 95% CI –9.31 to –4.78; p 
< 0.00001; Self-Rating Anxiety Scale: MD –7.40, 95% CI 
–10.28 to –4.52; p < 0.00001; State Anxiety Inventory: MD 
–12.40, 95% CI –21.86 to –2.94; p = 0.01), and depression 
(MD –7.39, 95% CI –8.35 to –6.43; p < 0.00001). Conclu-

sion: This review provides clues that music intervention 
might partially improve the physiological and psycho-
logical health of patients with breast cancer.
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therapy, which both include music, guided imagery, mindfulness 

meditation, and relaxing exercise training. Among those ap-

proaches, music intervention is highly recommended. Music in-

terventions are categorized as music medicine and music therapy. 

Music medicine is the passive listening to prerecorded music of-

fered by medical personnel with no systematic therapeutic pro-

cess. Music therapy on the other hand is implemented by trained 

music therapists with all kinds of experience in the field of music; 

it is a systematic therapeutic process including assessment, treat-

ment, and evaluation [21]. Both music medicine and music ther-

apy were assessed in previous studies. Music has a great impact 

on mood, and sometimes it can alter the way a patient copes with 

and feels about a disease [22]. The effectiveness of music inter-

vention for patients with breast cancer has been documented in 

both descriptive and experimental studies, as music intervention 

has been broadly applied. Music can ameliorate negative emo-

tions such as anxiety [3, 5, 19, 23], depression [3–7], and pain [10, 

12–14] before, during, and after the therapeutic process. During 

the administration of chemotherapy, integrative intervention 

with music has been rated as helpful for women with breast can-

cer to reduce nausea and vomiting [24–31]. In addition, musical 

rhythms can structure behavior by simultaneously and directly 

influencing emotions and altering physiological functioning, and 

slow music can decrease blood pressure, heart rate, and respira-

tory rate [19, 32–34].

While there have been large amounts of studies proving that 

music intervention is effective for improving the physical and 

mental status of patients with breast cancer, there has not yet 

been a systematic and comprehensive review or a meta-analysis 

to evaluate the effects of music intervention on breast cancer 

 patients. In 2014, Boehm et al. [35] carried out a systematic re-

view which included the effects of art therapy on breast cancer 

patients. Music was considered only as a component of art thera-

pies, but not as an individual intervention. In 2011, Bradt et al. 

[36] published a meta-analysis assessing the effectiveness of 

music intervention in cancer patients. The researchers concluded 

that music interventions may have beneficial effects on anxiety, 

pain, mood, and quality of life in cancer patients, and a small ef-

fect on heart rate, respiratory rate, and blood pressure. While 

breast cancer was included in their review, no separate analysis 

on breast cancer patients was carried out. Moreover, all related 

original studies suffer from small sample size, making outcomes 

difficult to gauge accurately [3–14, 17, 19, 23, 24, 37–40]. In addi-

tion, patient groups in these original studies were often hetero-

geneous, with differences in factors such as study design, method 

of intervention, and intensity of treatment leading to varying 

results.

The objective of this systematic review and meta-analysis is to 

summarize evidence and evaluate the effects of music interven-

tion on the physical and mental status of patients with breast can-

cer. The findings from this study are expected to make an impor-

tant contribution to treatment guidelines for breast cancer 

patients.

Methods

Search Strategy
An electronic search of 9 databases (PubMed, CINAHL, Cochrane, Embase, 

Web of Science, Sinomed, VIP, CNKI, and Wanfang Data) was conducted from 

their start date to September 2017. For English databases, the key words ‘music’, 

‘breast cancer’, ‘breast neoplasms’, ‘breast carcinoma’, ‘breast tumor’, and 

‘mammary cancer’ were combined. For Chinese databases, corresponding Chi-

nese terms for breast cancer and music were used.

Criteria for Inclusion and Exclusion
For eligible studies, inclusion criteria were as follows: i) included patients 

with breast cancer; ii) included music as the intervention; iii) compared music 

intervention plus routine care versus routine care alone, not including self-con-

trol; iv) assessed complete outcomes (including pre-test and post-test out-

comes); v) designed as a randomized controlled trial (RCT); and vi) published 

in English or Chinese. Exclusion criteria were as follows: i) included breast can-

cer patients with other diseases; ii) included music and other types of interven-

tion; iii) designed as a study other than an RCT (e.g., review, survey, case study, 

meeting report, controlled clinical trial); iv) the full-text article was not accessi-

ble; and v) was a duplicate (only the article with the most detailed information 

was included).

Data Extraction
Data were extracted independently by the 2 first authors using a self-de-

signed data extraction sheet to determine the study characteristics (supplemen-

tary table  1, available at http://www.karger.com/ProdukteDB/produkte.
asp?doi=487073). A discussion was held upon any differences until agreement 

was reached between the authors on the data extracted before data analysis. 

Where possible, results for the meta-analysis were presented using mean differ-

ence (MD) and standardized mean difference (SMD). Otherwise, a descriptive 

analysis of the study was carried out.

Assessment of Methodological Quality
The 2 first authors (WX, ZY) independently assessed the quality of the in-

cluded studies according to the criteria of the Jadad scale [41]. The assessment 

of risk of bias includes 4 items: i) randomization, ii) concealment of allocation, 

iii) double blinding, iv) withdrawals and dropouts. The results of the assess-

ment are presented as appropriate (2 points), unclear (1 points), or inappropri-

ate (0 point) for the first 3 items. For item 4, if the study included a description 

of the patient withdrawals or there was no withdrawal or dropout, it got 1 point; 

otherwise it got 0 points. The maximum score is thus 7 points. It is widely rec-

ognized that a score of 0–3 points indicates a low-quality study, whereas a score 

of 4–7 points indicates a high-quality study.

Data Synthesis and Statistical Analysis
In this review, outcomes were presented as continuous variables. MD and 

SMD were used for continuous variables. We calculated 95% confidence inter-

vals (95% CI) for each effect size estimate, and a random-effects model or fixed-

effects model was used. A p value < 0.05 was considered to be statistically sig-

nificant. Heterogeneity among studies was tested using the I2 index which de-

scribes the percentage of total variation across studies that is due to heterogene-

ity rather than to chance. A percentage of around 25% (I2 = 25), 50% (I2 = 50), 

and 75% (I2 = 75) indicates low, medium, and high heterogeneity, respectively. 

A subgroup analysis was conducted to assess possible sources of heterogeneity. 

Significant heterogeneity between subgroups indicates that the subgroup factor 

may explain part of the total heterogeneity. The following treatment compari-

son was made: music interventions plus standard care (experimental group) 

versus standard care alone (control group). All statistical analyses were per-

formed using Review Manager 5.0 [42].
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Results

Study Selection

Initial queries yielded a total of 860 studies, but only 637 studies 

were left after duplicates were removed. Following this, titles and 

abstracts were reviewed for the 637 studies, of which 560 were 

deemed ineligible for various reasons. The full text of the remain-

ing 77 studies was read, and then 47 of those studies were elimi-

nated because of failure to meet the inclusion criteria. In total, 30 

studies met all eligibility criteria and were included in the present 

study.

Characteristics of Included Studies

The literature search revealed 30 RCTs with a total of n = 2,559 

breast cancer patients (1,292 in the experimental group vs. 1,267 in 

the control group). All studies were carried out between 2002 and 

2017. 6 studies were presented in English [9, 12–14, 17, 40]; the re-

maining studies were presented in Chinese. The age of the patients 

ranged from 18 to 75 years. Sample sizes ranged from 30 to 310. 

Treatments varied across studies: 22 studies reported that patients 

received chemotherapy [3–9, 12, 14, 17, 24–31, 37–40], which was 

sometimes in combination with other treatments; 17 studies re-

ported that patients received mastectomy [3, 6, 7, 9, 10, 12, 13, 17, 

23, 27, 30–34, 37, 38]; other studies mentioned only routine nurs-

ing care. A complete list of the characteristics of the included stud-

ies is shown in supplementary table 1 (available at http://www.
karger.com/ProdukteDB/produkte.asp?doi=487073).

Methodological Quality

The methodological quality of the included studies was assessed 

according to the Jadad scale. 8 studies were rated at 4 points [5, 7, 

10, 13, 34, 37, 38, 40] and 1 study at 5 points [14]; these were thus 

considered high-quality studies. 17 studies received 3 points, and 

the remaining 4 studies received only 1 point; these were thus con-

sidered low-quality studies.

Meta-Analysis

Physiological Outcomes

Systolic Blood Pressure

Four trials, which included a total of 346 patients, were used to 

produce a fixed-effects model for systolic blood pressure [19, 32–

34]. The overall SMD was –0.63 (95% CI –0.85 to –0.42; p 

< 0.00001) (fig. 1). There was no study heterogeneity in this analy-

sis (I2 = 0%; p = 0.81).

Fig. 1. Comparison 

music versus control 

outcome systolic blood 

pressure.

 Fig. 2. Comparison 

music versus control 

outcome diastolic 

blood pressure.
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Diastolic Blood Pressure

Four trials, which included a total of 346 patients, were used to 

produce a random-effects model for diastolic blood pressure [19, 

32–34]. The overall SMD was –0.64 (95% CI –1.06 to –0.22; p = 

0.003) (fig. 2). There was study heterogeneity in this analysis (I2 = 

73%; p = 0.01).

One study measured mean arterial pressure; as raw data could 

not be merged into the above data, this was not included in the 

meta-analysis [14].

Heart Rate

Five trials, which included a total of 376 patients, were used to 

produce a fixed-effects model for heart rate [13, 19, 32–34]. The 

overall SMD was –0.45 (95% CI –0.66 to –0.24; p < 0.0001) (fig. 3). 

There was study heterogeneity in this analysis (I2 = 57%; p = 0.06). 

One study was excluded from this meta-analysis as its raw data was 

presented as a chart [14].

Psychological Outcomes

Anxiety

Two trials that relied on the Hamilton Anxiety-Rating Scale to 

measure anxiety and included a total of 200 patients were used to 

produce a random-effects model for anxiety [30, 31]. The overall 

MD was –7.04 (95% CI –9.31 to –4.78; p < 0.00001) (fig. 4). There 

was study heterogeneity in this analysis (I2 = 87%; p = 0.006).

One trial was excluded from the meta-analysis because the raw 

data could not be merged with that from other trials [23]; thus only 

5 trials were included in the meta-analysis that used the Self-Rating 

Anxiety Scale to analyze anxiety [3, 5, 8, 11, 19]. The 5 trials, which 

included a total of 368 patients, were used to produce a random-

effects model for anxiety. The overall MD was –7.40 (95% CI 

–10.28 to –4.52; p < 0.00001) (fig. 5). There was study heterogene-

ity in this analysis (I2 = 90%; p < 0.00001).

Fig. 3. Comparison 

music versus control 

outcome heart rate.

Fig. 4. Comparison 

music versus control 

outcome Hamilton 

Anxiety-Rating Scale.

Fig. 5. Comparison 

music versus control 

outcome Self-Rating 

Anxiety Scale.
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Although there were 5 studies that used the State Anxiety In-

ventory to assess anxiety, 3 studies were excluded from the meta-

analysis: 2 studies tested anxiety in every chemotherapy duration 

[17, 37], and 1 study presented data in chart format [40]; thus they 

could not be merged with others. 2 trials, which included a total of 

110 patients, were used to produce a random-effects model for 

State Anxiety Inventory [13, 34]. The overall MD was –12.40 (95% 

CI –21.86 to –2.94; p = 0.01) (fig. 6). There was study heterogeneity 

in this analysis (I2 = 64%; p = 0.09).

Depression

Seven trials reported the effects of music interventions on de-

pression using the Self-Rating Depression Scale; however, one of 

these was excluded from the meta-analysis because the raw data 

could not be merged with that from the other trials [9]. The 6 re-

maining trials, which included a total of 348 patients, were used 

to produce a fixed-effects model for depression [3–8]. The over-

all MD was –7.39 (95% CI –8.35 to –6.43; p < 0.00001) (fig. 7). 

There was study heterogeneity in this analysis (I2 = 31%; p = 

0.20).

Subgroup Analysis

Timing of Music Intervention

For systolic blood pressure, the overall SMDs of studies with 

preoperative music intervention and those with intraoperative 

music intervention were –0.60 (95% CI –1.05 to –0.15) and –0.64 

(95% CI –0.89 to –0.40; p < 0.00001; I2 = 0%), respectively (fig. 1).

For diastolic blood pressure, the overall SMDs of studies with 

preoperative music intervention and those with intraoperative 

music intervention were –0.08 (95% CI –0.35 to 0.53) and –0.82 

(95% CI –1.13 to –0.50; p <  0.00001; I2 = 35%), respectively 

(fig. 2).

For heart rate, the overall SMDs of studies with preoperative 

music intervention and those with intraoperative music interven-

tion were 0.09 (95% CI –0.35 to 0.53) and –0.61 (95% CI –0.84 to 

–0.37; p < 0.00001; I2 = 0%), respectively (fig. 3).

Differentiated Level of Methodological Quality

For anxiety examined by the Self-Rating Anxiety Scale, the 

overall MDs of low-quality studies and high-quality studies were 

–1.28 (95% CI –3.72 to 1.16; p = 0.30) and –8.92 (95% CI –10.59 to 

–7.25; p < 0.00001; I² = 64%), respectively (fig. 5).

Discussion

Effects of Music Intervention

We carried out a systematic and comprehensive meta-analysis 

to examine the effects of music intervention on patients with breast 

cancer. Systolic blood pressure, diastolic blood pressure, heart rate, 

anxiety, and depression were significantly improved after music in-

tervention as compared with the control group. This meta-analysis 

indicated that music intervention could partially improve the phys-

iological and psychological health of patients with breast cancer.

Although 8 studies reported the effects of music intervention on 

nausea and vomiting, we could not carry out a meta-analysis of this 

research, as the raw data from these studies could not be merged 

due to different data presentation styles [24–31]. However, all 8 

studies reported significantly less nausea and vomiting in the 

music intervention group as compared with the control group (p 

< 0.05), which suggested that music can effectively improve gastro-

enteric function among patients with breast cancer. 5 additional 

studies reported the effects of music intervention on pain [10–14]. 

Data could not be merged because of the different scales used. 

Clinical findings from all 5 studies indicated that music interven-

tion can effectively reduce pain in patients with breast cancer. 

However, additional research is needed to conduct a quantitative 

analysis to prove this result. Based on the above, we strongly sug-

gest consistent scales or statistical methodology to be used in future 

research to allow data merging. Other outcomes such as duration 

of hospital stay [9], level of salivary cortisol [34], Quality of Life 

Questionnaire for Chinese Cancer patients receiving Chemobio-

therapy [39], Karnofsky Performance Status [39], immunological 

Fig. 6. Comparison 

music versus control 

outcome State Anxiety 

Inventory.

Fig. 7. Comparison 

music versus control 

outcome Self-Rating 

Depression Scale.
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function [38], the Rotterdam Symptom Checklist [37], and respira-

tory rate [32] were also reported. Although positive effects of music 

intervention were generally shown, more evidence is urgently 

needed to confirm these effects.

Although the mechanisms related to the effects of music inter-

vention are not clear, it may have an impact on the function of the 

autonomic nervous system to regulate the excitability of the sym-

pathetic and parasympathetic nervous system, resulting in a change 

in internal organ function [43]. Consequently, systolic blood pres-

sure, diastolic blood pressure, heart rate, nausea, and vomiting may 

be improved by music intervention. Music affects the human re-

ticular formation and limbic system, regulating emotional behavior 

and emotional experiences such as anxiety, depression, and pain 

[43]. Additionally, the positive effects of music on emotion are re-

lated to the release of neurotransmitters (e.g., serotonin and dopa-

mine) [44].

Substantial heterogeneity was observed among these studies. 

The different timing of the music intervention and different levels 

of methodological quality are the main reasons for heterogeneity. 

In addition, the characteristics of the study participants – such as 

age, sex, culture, education, and interests – as well as their thera-

pists’ characteristics, the study design, and the intervention proto-

col may also have contributed to the heterogeneity in the meta-

analysis. Those factors should be considered and consistent meth-

odology should be adopted in future research to decrease heteroge-

neity across studies and produce effective results for evidence-based 

exploration.

Application of Music

Music intervention techniques include receptive music listening 

and music recreation and improvisation such as singing or playing 

instruments [45]. Receptive music listening was most frequently 

used in the included studies. This approach is easy to carry out 

given the limitations of time and performance space in the clinical 

setting. In addition, listening to music is relaxing and comfortable 

during chemotherapy. All patients were required to put on head-

sets to choose their preferred track and block out background noise 

during listening. However, the potential negative impact of the use 

of headphones during procedures should be considered as it may 

hamper the communication between the patient and the medical 

personnel. Some patients undergoing chemotherapy find head-

phones to be uncomfortable if they have lost their hair. We suggest 

the use of special speakers in future research which share music 

softly as an additional choice for music intervention.

Recreation and improvisation in music therapy have some 

therapeutic effects that differ from those of listening to music. The 

use of recreation and improvisation in an interactive way could 

help patients express emotional, physical, or psychological needs 

and difficulties, and find self-support and confidence to face their 

disease [45]. We strongly suggest that researchers consider recrea-

tion and improvisation in music intervention for breast cancer 

patients.

In the included studies, all music interventions were imple-

mented by trained researchers. However, based on the limited in-

formation, we could not determine whether these were profes-

sional music therapists. Music therapists should be equipped with 

the knowledge of and practical experience in both musical and 

clinical fields, contributing to the successful application of music 

therapy techniques for patients. Bradt et al. [36] noted that music 

therapists are specially trained academically and clinically to se-

lect music interventions professionally to offer emotional and 

spiritual support, support the communication with loved ones, 

enhance the sense of control, and improve physical well-being in 

patients. Additionally, with the scientific knowledge of rigorously 

measuring process and outcome, music therapists have gained 

wider acceptance and greater significance in medical care. We 

suggest that music therapists should be more involved in clinical 

music intervention with better therapeutic schemes and effects 

evaluation.

The therapeutic relationship is also a crucial factor. A harmoni-

ous therapeutic relationship helps to maintain patient compliance, 

resulting in positive effects. Patient preference is pivotal in the 

therapeutic relationship, and the will of the patient typically de-

cides the ultimate effects of the intervention. When listening to fa-

vorite pieces of music, positive reactions might be triggered right 

after the initial encoding of genre-specific acoustic properties [46], 

which highlights the need for a comprehensive assessment of pa-

tient needs and preferences prior to intervention. In addition, the 

suggestions and professional judgment of music therapists or re-

searchers are vital as they allow better control during the interven-

tion. In the studies analyzed here, most music was chosen by both 

the patients and the researchers. Music was chosen by only the re-

searchers in 4 studies [4, 11, 25, 37] and by only the patients in 3 

studies [10, 13, 40]. Combining the music preference of patients 

and the professional judgment of music therapists or researchers 

may be the best choice for the therapeutic relationship and for ef-

fective intervention. Future studies may attempt to improve thera-

peutic strategies by helping patients enjoy the therapeutic process 

and explore its potential and their confidence in it.

Music intervention was applied with different timing in the in-

cluded studies. These differences in timing demonstrate that music 

can be incorporated throughout the course of treatment. Following 

indications that music intervention has positive effects on chemo-

therapy-induced anxiety, nausea, and vomiting [24–31], it has be-

come widely used during chemotherapy. Perioperative music can 

reduce mean arterial pressure, anxiety, and pain among women 

undergoing mastectomy for breast cancer [13]. A statistical analy-

sis suggested that most patients with late-stage breast cancer 

choose to undergo mastectomy, radiation, and chemotherapy [47]. 

After mastectomy, an impaired body image may lead to lack of 

self-confidence and feelings of inferiority. Music has provided pa-

tients with a tool that can be used for emotional adjustment, intro-

spection, and self-exploration to support self-confidence, promote 

relaxation, and find the courage to confront even more difficult 

psychological issues [48]. Researchers and music therapists can use 

different music techniques to promote clinical effects by optimiz-
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ing both the physical and the psychological state of patients during 

different stages, according to the characteristics of the patients or 

the equipment available in the therapy room.

Of the included studies, 14 mentioned the long-term effects of 

music intervention in breast cancer, and all reported positive ef-

fects of music on the physical or mental status of breast cancer pa-

tients [3, 4, 6–9, 12, 17, 26, 29, 30, 37–39]. This could be strong evi-

dence for the long-term application of music intervention in the 

clinic.

Quality of the Evidence

Of the included studies, 9 were considered as high quality, 

whereas the remaining 21 were of low quality. As the majority of 

trials were of relatively low quality, the findings of this review need 

to be interpreted with caution. However, it is known that double 

blinding of participants is not possible in music interventions, thus 

none of the included studies received 2 points in the Jadad scale 

score for this item. In addition, many of the trials in this review in-

cluded subjective outcomes such as anxiety, pain, and depression. 

Thus there is a definite danger of bias when participants cannot be 

blinded to the intervention. Comparative designs and consistent 

methodology are suggested to reduce the risk of low-quality studies 

in the future.

Strengths and Limitations

There are several obvious strengths of this review. First, this 

study is the first meta-analysis to evaluate the effects of music in-

tervention on patients with breast cancer. Second, this review gives 

a profound discussion on the application of music and delivers 

useful advice on how to improve music intervention in future stud-

ies, which is unique in the related literature. Third, the review in-

cluded only RCTs, which limited the observational and selection 

bias. Forth, all eligible articles were carefully and independently 

extracted from 9 databases by the 2 first authors to ensure the 

search results were reproducible. Fifth, a subgroup analysis was 

conducted to explain the observed heterogeneity.

There are, however, some limitations to this analysis. First, our 

results retain the potential for unknown publication bias, which we 

were unable to detect without additional information. Second, we 

could not conduct a quantitative analysis of pain, nausea, or vomit-

ing because of the limited number of studies and varied scales. 

Third, heterogeneity is found in our review for methodological di-

versity. Consequently, we look forward to future efforts and explo-

rations in this field to overcome these deficiencies.

Conclusion

Our meta-analysis of the effects of music intervention on pa-

tients with breast cancer indicates that music intervention is par-

tially effective in improving physiological and psychological symp-

toms in patients with breast cancer. These results support the use 

of music in the clinical setting to benefit more patients with breast 

cancer. Future research should strengthen the analysis of music in-

terventions by standardizing the application of rigorous ran-

domized grouping, using proper allocation concealment, and using 

professional music therapists in the studies. Music can be a good 

intervention in breast cancer patients not involving medication. 

We hope our findings provide valuable information for future 

music intervention research and promote the implementation of 

music in the clinic.
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