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Effects of nursing music
intervention on cardiovascular
patients transferred in advanced
life support ambulances

M. Angeles Gregorio-Sanz'?, Juan Carlos Marzo-Campos? & José Vicente Segura-Heras***
Patients with acute cardiovascular disease require out-of-hospital care during the most critical and
vulnerable periods of their iliness. This study aims to evaluate the influence of musical intervention

in patients with acute cardiovascular disease during transfer in Advanced Life Support (ALS)
ambulances using an analytical randomized controlled case-control experimental study conducted
according to CONSORT guidelines. Forty-one subjects took part in the study. The patients required
the administration of nitrates/antiarrhythmics (n=11, 26.8%), (n=5, 12.2%) antiemetics, and (n=7,
17.1%) opioids. Statistically significant differences were found for blood pressure and the variable
cardiovascular drugs between groups. The use of music therapy to complement other health measures
in ALS ambulances lowers blood pressure values and reduces the need to administrate cardiovascular
drugs, thus avoiding their possible side effects. It is easy to implement, has a low cost and should be
monitored and controlled as a specific nursing intervention, included in the care of patients transferred
by ambulances on a routine basis.

Keywords Cardiovascular disease, Music therapy, Advanced life support ambulances, Nursing,
Bootstrapping

Diseases of the cardiovascular system represent the main cause of mortality in the Spanish population with
121,341 deaths during 2022 (deaths by ICD-10 chapters), representing 26.1% of all deaths'. Ischemic heart
disease, with 29,068 deaths, is the leading cause of death within this group, followed by cerebrovascular disease,
with 24,688'. Diseases of the circulatory system were the main cause of hospitalization with 12.3% of the total
in the year 20222. Prompt pre-hospital care, early diagnosis, treatment, as well as assisted and rapid transfer to
an adequate hospital, influence the decrease in mortality in this group of diseases®. The investigation of music
intervention as a healthcare complement for these groups may be beneficial.

The emergency services are characterized by providing urgent health care, to patients in critical health
circumstances, at the place where the event occurs. This fact means that Advanced Life Support (ALS)
ambulances are present when the patient presents a higher degree of stress and, therefore, where greater changes
can be found at the physiological level. This is reflected in alterations in the vital signs, which can increase
the pathophysiological effects, as the patient is placed in a hostile and unfamiliar environment, such as the
ambulance cabin, surrounded by noises produced by the electromedical equipment and the circumstances of the
transport itself (sirens, potholes, speed bumps, ...)*>. In a cabin with these characteristics, the patient may feel
claustrophobic, an effect that can be enhanced by the limitation of movement generated by the anchoring of the
seat belts to the stretcher and the lack of family support®.

The implementation of ALS ambulances is relatively recent in Castilla-La Mancha, hence research in this
emerging field has been scarce in scientific production in the discipline of emergencies compared with other
specialties in Spain®. Majority of study topics, according to the bibliometric impact of the European Journal of
Emergency Medicine, focus on cardiology and the management of emergency services’, coinciding with the data
obtained in the analysis of the 29 congresses of the Spanish Society of Emergency Medicine, between 1988 and
20178, Most of the studies reviewed on ALS ambulances and their assistance are related to the application and
efficacy of different devices used in monitoring vital constants’.
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Until 2011, patients with cardiovascular pathology in Castilla-La Mancha were transferred to the nearest
hospital without considering other factors. In that year, the Coronary Reperfusion Code of Castilla-La Mancha
(CORECAM)!® was implemented in the Castilla-La Mancha Health Service (SESCAM), covering 100% of
the population 24 h a day. CORECAM is a regional, cross-cutting procedure coordinated by the Emergency
Coordinating Centre, whose objective is the early detection of the acute coronary syndrome, immediate
assistance and transfer to a suitable centre for percutaneous coronary intervention, with interlevel coordination
being crucial due to the time-dependence of treatment.

The ICTUS Code!!, implemented in 2015, is a regional and transversal procedure that seeks to provide access
to cerebral reperfusion therapies in cases of acute ischaemic stroke.

The Emergency and Health Transport and Emergency Department (GUETS), which belongs to SESCAM,
is in charge of managing healthcare at the scene of the incident and the transport of these patients, optimising
initial care times, increasing the chances of recovery and reducing sequelae.

Therefore, the implementation of complementary interventions can significantly improve the quality of care
in critical situations.

Throughout the nineteenth century, emerging psychiatry, led by Dr. Esquirol, supported music therapy to
stimulate injured brains and as a distraction in the treatment of mania and alienation!2. Likewise, Florence
Nightingale, in her work “Notes on Nursing”, highlighted the benefits of music in patient care. She used it as part
of her care for soldiers during the Crimean War, employing voice and flute sounds to provoke favourable effects
on pain®.

Music, as a healthcare complement, is an intervention that is rarely used in the West as a reference, so it is
not included in the conventional treatment of the disease. However, it is reflected as a nursing intervention in
administering care, both by the Nursing Interventions Classification', and the International Council of Nurses'®.

Currently, music intervention in the hospital environment has shown benefits in the surgical'®, oncological'?,
psychiatric field, intensive care units'®, improving and normalizing physiological parameters!®, and decreasing
anxiety and pain in adult patients®’, being a field that has not been studied in the prehospital setting.

The studies started in 14 hospitals in the Community of Madrid with the project "Music in vein”*""?2, and
the project to implement music in the ALS ambulances of the SUMMA 112 service in Madrid®, show the great
scientific interest that currently exists in knowing the effects of music in the field of out-of-hospital emergencies.

The objective of this study is to observe the effects that music produces on physiological parameters, in
patients with Acute Cardiovascular Disease (ACVD), and to determine its influence on the types of drugs
administered during initial care. The intervention study is carried out in the ALS ambulance cabin during the
time of transfer to the destination Hospital.

Material and methods

Study design

This pilot study was a randomized experimental of cases and controls on subjects with acute cardiovascular
disease and/or symptoms, conducted according to CONSORT guidelines.

Study subjects

Patients who meet the inclusion criteria, which were, in addition to obtaining their informed consent: being of
legal age, conscious and oriented in the time-space and person spheres with signs and symptoms ACVD and
transferred in an ALS ambulance for at least 20 min.

Inclusion and exclusion criteria
The exclusion criteria were: patients with non-physiological bradycardia, patients with severe sensory auditory
deficiency, patients with psychiatric pathology, as well as all patients who refused to participate.

Sample
The intervention group underwent exposure to relaxing music with sounds from nature and the control group
under the usual transfer conditions.

Patients were included in the pilot study through consecutive sampling during a 15-month period, from July
to October. The random sequence for determining assignation to control or experimental group was created by
a person from outside the study, who produced a series of consecutively numbered, opaque, sealed envelopes
containing the allocation groups. Once the criteria for inclusion of the patient in the study were evaluated, the
corresponding envelope was opened. The sample size (n) was calculated using Epidat 3.1 computer software,
with a confidence level of 95% and a power of 80%, considering an effect size of 0.9 for the difference in means in
two independent groups. With these data, the sample size of 21 subjects was established for each group.

Data collection
The study is carried out in the province of Cuenca (Spain), specifically, within the area of influence of the Motilla
del Palancar ALS ambulance, attached to the GUETS. The scope of this resource corresponds to the territory
covering Motilla del Palancar and a 30-min timing of the ALS ambulance’s distance by road. The geographical
area of intervention of this unit is made up of 50 municipalities, 48 of them from the province of Cuenca and
2 from the province of Albacete, with a total population of 53,024 inhabitants and an area of 3816 km? (13.9
inhabitants/km?). These data provide us with an overview of the idiosyncrasy of the study area, being a specific
characteristic the great geographic dispersion and the low population density.

The care team consists of a nurse, a doctor, and two emergency health technicians. During the transfer, only
the nurse and the doctor are in the medical cabin providing the patient with the appropriate medical care. The
speed of the ambulance on country roads is according to Spanish traffic regulations.
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In the case of physiological bradycardia, the patient is asked directly what his or her normal heart rate values
are, and the patient’s previous reports are checked. The diagnosis is therefore based on the data obtained from the
patient and the clinical judgement of the doctor and nurse who provide care from the beginning of the patient’s
life.

In summary, the initial steps are as follows: the patient is transferred to the care cabin for transfer, the patient
is accommodated on the stretcher and monitoring is completed. The nurse and doctor assess the inclusion
criteria, and if they are met, informed consent is requested. If the patient agrees to participate in the study, the
randomisation envelope is opened and the patient is assigned to the control or intervention group, as appropriate.

Data were collected with regard to demographic data (age and gender), medical diagnosis, systolic and
diastolic blood pressure (SBP and DBP), heart rate (HR), respiratory rate (RR), partial oxygen saturation (SpO,),
concentration of carbon dioxide at the end of exhalation (EtCO2), the pain perceived by means of the visual
analogy scale (VAS) and the biespectral index (BIS) every 15 min during the transfer.

Data related to administered drugs were also collected, grouped into: nitrates/antiarrhythmics, opioids,
antiemetics, benzodiazepines, tenecteplase, enoxaparin, furosemide, and ranitidine. To facilitate the collection
and recording of data, the nursing report has been used, adding the items VAS, BIS and EtCO2, which, although
routinely collected, are not mandatory in the nursing report.

Instrument

For the measurement of vital signs, a manual defibrillator of the Zoll® E-series brand was used. The ambient
temperature was maintained at around 22-23 °C for comfort. Hypnosis and pain level data were obtained with
the BIS VISTA™ Monitoring System.

The music system used was a BTS dynamic mini speaker, model MS109. The decibels were measured in the
passenger cabin during the transfer, being in a range of 48.6-59.5 dB reaching a maximum of 73.1 dB when
driving over a speed bump, and a maximum of 77.7 dB when putting on the sirens. Consequently, the volume
was adjusted between 65 and 70 dB, to mask the usual sounds of the cabin.

Ambient music is chosen as it has the ability to address existing soundscapes and make unwanted sound, and
specifically mechanically generated noise, less intrusive, while modulating the perception of the environment
itself. It is therefore in tune with current trajectories in attention®*.

Following the Benenzon model®’, music is administered from natural sounds (running water, wind,
birdsong), based on the Universal ISO that represents the acoustic sounds and energies common to all humanity,
regardless of culture or specific environment.

Data analysis
Pilot studies are an important tool that provides critical information for the development and potential success
of a subsequent larger trial. The analysis of pilot studies should be based on descriptive statistics and precision
of estimates®.
The qualitative variables have been summarized using counts and percentages and the Chi-square test was
used, calculating the p-value from a Monte Carlo test to ensure that the approximation conditions were met.
We have employed non-parametric Bootstrapping?’, considering 1000 samples of the same size, for the
estimation of the mean and standard deviation. This technique is very useful when working with small sample
sizes where parametric assumptions may not hold true. For the comparison of the mean between the control and
intervention groups, we used a t-test for independent samples. We consider significant differences when p <0.05.
The analyses were performed with R package.

Ethical issues

The study complied with all the local and regulatory requirements, with the ethical principles of biomedical
research involving human subjects contained in the Declaration of Helsinki and was authorized by an independent
Clinical Research Ethics Committee. This study has been identified by the Research Ethics Committee for
Medicines (CEIm) under the Specialized Care Management of Toledo as number 266P. All patients gave their
informed consent to participate in the study. Clinical Trial Registration Number: NCT05399927.

Results
During the study period, all patients with ACVD were selected, fifty-six patients, of whom fifteen were excluded,
leaving a total of forty-one patients for the final analysis (Fig. 1).

The subjects age ranged from 46 to 88 years, with a mean of 71.0 years and a standard deviation of 11.5 in
the intervention group, and 72.7 (12.7) in the control group. n=24, 58.5%, were males, 70.0% (n=14) in control
group, and 47.6% (n=10) in intervention group. It was found that there were no significant differences according
to sex and age with respect to the study groups (Table 1).

A total of 183 measurements were performed. The most common transfer time was 45 min, amounting to 4
measurements per patient, including the initial baseline measurement. Four measurements were made in 56.1%
of the cases and five measurements in 24.4%. In the remaining cases a minimum of 3 measurements were taken
(Fig. 2).

Regarding personal histories in the intervention group, it should be noted that 90.5% (n=19) were diagnosed
with hypertension, while 57.1% (n=12) had dyslipidaemia, and 57.1% (n=12) had diabetic mellitus. Table 1
shows the percentage of subjects per study group and their specific characteristics.

Regarding the treatment that was administered during the transfer to the hospital, the personnel of the ALS
ambulance found that the drugs most administered intravenously were nitrates/antiarrhythmics 26.8% (n=11),
antiemetics 12.2% (n=>5) and opioids 17.1% (n=7) (Table 1).
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Assessed for eligibility (n=56)

Severe sensory auditory deficiency (n=2)
No-physiological bradycardia (n=3)
Declined to participate (n=0)

Other reasons (n=0)

Exclusion criteria:

Recruitment off (n=3)

A
\ 4

\4

Randomized (n=48)

l
| SR |

Allocated to intervention (n=24) \ Allocation Allocated to intervention (n=24)
e Received allocated to intervention (n=24) e Received allocated to intervention (n=24)
e Received allocated to intervention (give e Received allocated to intervention (give
reasons) (n=24) reasons) (n=24)
A\ 4 A 4
Lost to follow-up: &FOIIOW-UD j Lost to follow-up:
¢ Hemodynamic Instability (n=1) e Hemodynamic Instability (n=1)
o Patient Transfer Emergency Helicopter (n=2) e Patient Transfer Emergency Helicopter (n=0)
o Disagreement initial and final diagnoses (n=1) e Disagreement initial and final diagnoses (n=2)

A\ 4 l A \ v

nalysis
Analysed Control Group (n=20) y /Analysed Intervention Group (n=21)
e Excluded from analysis (give reasons) (n=0) e Excluded from analysis (give reasons) (n=0)

Fig. 1. Flowchart of patients during recruitment and the intervention.

We also highlight the data obtained for the shock index, with a value of 0.9 (0.7) in the intervention group
and 0.7 (0.3) for the control group (Table 1).

Table 2 shows the means (standard deviations) for the rest of the quantitative variables. For each of them, the
mean, the minimum, and the maximum of all the measurements carried out on each patient have been taken
into account, i.e., average measurements collects the average of all measurements made on the same patient,
Minimum (Maximum) measurements collects the minimum (maximum) value observed on all measurements
made on the same patient.

Table 3 shows the disaggregated results regarding whether or not nitrites/antiarrhythmics were administered
in both the control and intervention groups.

Discussion

The pilot study population (N=41) had similar demographic, personal and clinical variables in both groups,
except for the previous diagnosis of hypertension. In the intervention group (n=21), there were more
hypertensive patients (p=0.031) and consequently a higher consumption of antihypertensive drugs as usual
treatment. No significant statistical differences were found for the other variables analysed. The shock index, as
a tool for assessing severity?®, whit a value of 0.7 control group and 0.9 in intervention group (Table 1), showed
levels of mild shock in both groups. These data allow us to ensure the homogeneity of the study groups.

It was observed that vital signs data indicated a tendency to decrease or stabilize when the subject was
exposed to music intervention, which is related to the data found in the study by Lorek?, whit a value of 0,7
control group and 0,9 in intervention group (Table 1). However, there is only statistical significance (p <0.05),
in blood pressure (BP) (Table 2), possibly due to the lack of significance, insufficient sample size and that the
affected variables were within normal ranges.

Regarding the first, the mean SBP was reduced by 15.3 mmHg and the mean DBP by 9.6 mmHg with respect
to the control group, in line with Do Amaral et al., who describe a 6 mmHg reduction in SBP values'. Our
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Total Control group | Intervention group

N=41 n=20 n=21

n (%) n (%) n (%) p-Value | Effect size
Demographic data
Age in years (x (sd)) 71.8 (12.1) | 72.7 (12.7) 71.0 (11.5) 0.639 0.148
Male gender 24 (58.5%) | 14 (70.0%) 10 (47.6%) 0.212 0.227
Personal history
High blood pressure (HBP) 31(75.6%) | 12 (60.0%) 19 (90.5%) 0.031 0.355
Mellitus diabetes 19 (46.3%) | 7 (35.0%) 12 (57.1%) 0.209 0.222
Ischemic heart disease 9 (22.0%) 3 (15.0%) 6 (28.6%) 0.458 0.164
Cerebrovascular disease 3(7.3%) 2 (10.0%) 1 (4.8%) 0.606 0.101
Obesity 5(12.2%) 1 (5.0%) 4 (19.0%) 0.360 0.215
Dyslipidaemia 23 (56.1%) | 11 (55.0%) 12 (57.1%) 1.000 0.022
Chronic obstructive pulmonary disease | 4 (9.8%) 1 (5.0%) 3(14.3%) 0.606 0.156
Previous chronic treatment
Antihypertensives 12 (29.3%) | 3 (15.0%) 9 (42.9%) 0.085 0.306
Insulin 4(9.8%) 3 (15.0%) 1 (4.8%) 0343 | 0.172
Oral antidiabetic drugs 4(9.8%) 1 (4.8%) 3 (15.0%) 0.606 0.156
Platelet aggregation inhibitors 10 (24.4%) | 3 (15.0%) 7 (33.3%) 0.285 0.213
Statins 11 (26.8%) | 6 (30.0%) 5 (23.8%) 0.736 | 0.070
Diuretics 8(19.5%) 3 (15.0%) 5(23.8%) 0.691 0.111
Omeprazole 10 (24.4%) | 2 (10.0%) 8(38.1%) 0.068 0.327
Signs and symptoms initial assessment
Chest pain 11 (26.8%) |4 (20.0%) 7 (33.3%) 0.499 0.150
Nausea 2 (4.9%) 2 (10.0%) 0 (0.0%) 0.236 0.232
Sweating 5(12.2%) 3 (15.0%) 2 (9.5%) 0.663 0.084
Dysarthria 2 (4.9%) 1(5.0%) 1 (4.8%) 1.000 | 0.006
Clinical characteristics at the beginning of the transfer (mean (SD))
SBP (mmHg) 120.5 (29.5) | 126.9 (25.0) 114.0 (31.0) 0.151 0.457
DBP (mmHg) 723 (16.1) | 74.3 (13.4) 70.3 (17.8) 0419 | 0.255
HR (Ipm) 84.5(19.9) |87.8(24.0) 81.2 (14.4) 0.289 0.336
Shock index (HR/SBP) 0.8 (0.5) 0.7 (0.3) 0.9 (0.7) 0.336 0.304
RR (rpm) 214(75) |21.3(7.2) 21.5(7.5) 0928 | 0.028
SpO, (%) 94.4 (3.9) 94.0 (4.7) 94.7 (2.8) 0.603 0.164
EtCO2 (mmHg) 28.8(5.2) 27.9 (4.1) 29.8 (5.9) 0.244 0.370
VAS (0-10) 1.6 (2.3) 1.3(1.9) 1.9 (2.5) 0435 | 0247
BIS (0-100) 94.0 (8.2) 94.4 (6.1) 93.8(9.2) 0.797 0.081
Drugs administered during transfer
Nitrates/Antiarrhythmics 11(26.8%) | 9 (45.0%) 2 (9.5%) 0.017 0.400
Opioids 7 (17.1%) 5(25.0%) 2(9.5%) 0.244 0.206
Antiemetics 5(12.2%) 4(20.0%) 1 (4.8%) 0.189 0.233
Benzodiazepines 1 (2.4%) 1 (5.0%) 0(0.0%) 0.471 0.162
Tenecteplase 1 (2.4%) 0(0.0%) 1 (4.8%) 1.000 0.154
Enoxoparin 2 (4.9%) 1 (5.0%) 1 (4.8%) 1.000 0.006
Furosemide 1(2.4%) 0 (0.0%) 1 (4.8%) 1.000 0.154
Ranitidine 1(2.4%) 1 (0.0%) 0 (0.0%) 0.471 0.162

Table 1. Characteristics of the patients included in this study. Statistically significant p values in bold (p <0.05).

results reinforce those obtained in other studies in which a normalization of BP is observed, reducing both SBP

and DBP in surgical processes®’.

According to the literature consulted, exposure to music produces a decrease in anxiety associated with
changes at a physiological level such as a decrease in BP**-32. Given the specific characteristics of the critical
patient with cardiovascular pathology, being cared for care in an ALS ambulance, the priority is for healthcare
team to intervene quickly and effectively, allowing for early haemodynamic stabilisation of the patient, as well
as continuous monitoring and assessment, to address any potential aggravation of the clinical situation without
delays. In our situation, self-administered scales and questionnaires were no not feasible for measuring anxiety

levels; however, this decrease in BP has been reflected.
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Count and percentage of measurements by group

Count

o

14 (34.15%)

9 (21.95%)

Music
No
6 (14.63%) . Yes

4 (9.76%)

3 (7.32%)

2 (4.88%)
1(2.44%) 1(2.44%) 1(2.44%)

4 6 8
Measurements

Fig. 2. Number of measurements taken from each patient.

We could consider the administration of Nitrites/Antiarrhythmics as a confounding variable, given that its
administration has the side effect of hypotension and an increase in HR, and therefore a decrease in BP in the
intervention group. For this reason, the initial results have been revised by disaggregating according to whether
the patients have received this confounding factor (Nitrites/Antiarrhythmics) or not, both in the control group
and in the intervention group. The results reinforce the hypothesis of a normalising effect of the TAS and TAD
figures in the intervention group (Table 3).

The values obtained from de HR variable (Table 2) indicate that the control group patients have lower levels
compared to the experimental group, mean of 80.4 versus 85.1, respectively, suggesting a clear trend towards a
decrease, similar results to other studies®"*?, finding significance in studies conducted in the hospital surgical
environment>* and intensive care patients.

The RR measurement was performed with an electromedicine sensor, which reduces the measurement bias,
with the difference in the RR means being 0.6 breaths per minute, the lesser effect could be attributed to the fact
that the music is chosen by the researcher and not the patient, and the time of exposure to music is less than in
other studies in which the results obtained have been significant®®.

The results obtained in the SpO, variable coincide with the studies carried out in other clinical settings
We have not found any studies that register the EtCO2 variable, consequently, the data cannot be compared.

Taking into account that one of the inclusion criteria is that the patient is conscious, the range in the BIS is
narrowed. Values between 97 and 100 correspond to the awake, conscious, and active patient, taking the value
of 90 as the patient’s state without anxiety. With these references, we observe that the mean of the control group
is 93.0 (6.0), compared to the mean of 92.3 (7.4) in the intervention group, in accordance with the findings of
Maeyama et al.*.

Several investigations have confirmed that music significantly reduces the perception of pain by the cancer
patient®, in patients undergoing surgical procedure?®*!, as well as in the hospital emergency setting, and in
hospital intensive care units*>*’, where a decrease in the administration of analgesic drugs was observed*’.

The absence of significant VAS findings could be related to the low VAS levels found (mean of 1.1 vs. 1.2),
both below 3, a value that some authors define in pain-free ranges*>.

Given that there are currently no specific monitors for assessing and quantifying pain in critical patients, the
BIS could be useful as an indirect indicator of pain in the patient*’. In the literature reviewed, we have not found
any studies that assess this data in conscious patients. However, the use of BIS is common monitoring in the ALS
ambulance in which the study was carried out.

When studying the impact of music on the administration of drugs during care, we found in the literature
that Ayoub et al.*%, associate a decrease in the anxiety of patients with spinal anaesthesia exposed to music
intervention and with this, lower doses of Propofol administration, these data coinciding with similar studies®.
In this regard, studies stand out!'®%*3 in which the doses of drugs administered as sedation prior to a surgical
procedure are decreased, as well as the doses of analgesic drugs during different invasive procedures.

Regarding the administration of drugs during the transfer, it is worth highlighting the results obtained in
relation to the variable that encompasses nitrates and antihypertensive drugs (p=0.017), which implies that
listening to music reduces the doses administered to these patients, a fact that acquires great relevance since
interactions with other drugs and possible adverse effects could be avoided.

35,37
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Control group | Intervention group

Clinical outcome variables (x (s)) | n=20 n=21 p-Value | Effect size
Systolic blood pressure (SBP)

Mean measurements 127.4 (23.6) 112.2 (17.7) 0.024 0.734
Minimum measurements 111.1 (30.7) 99.9 (25.1) 0.207 0.401
Maximum measurements 141.6 (26.5) 123.7 (18.7) 0.016 0.784
Diastolic blood pressure (DBP)

Mean measurements 75.6 (12.8) 66.0 (13.4) 0.023 0.739
Minimum measurements 67.3 (13.9) 53.8 (16.5) 0.007 0.883
Maximum measurements 85.7 (14.0) 75.7 (15.0) 0.034 0.687
Heart rate (HR)

Mean measurements 85.1(18.1) 80.4 (13.6) 0.353 0.294
Minimum measurements 76.6 (15.3) 76.7 (13.2) 0.969 0.012
Maximum measurements 94.1 (24.3) 84.8 (15.0) 0.146 0.464
Respiratory rate (RR)

Mean measurements 20.1 (5.3) 19.7 (5.9) 0.800 0.080
Minimum measurements 16.6 (4.3) 16.3 (4.5) 0.838 0.064
Maximum measurements 23.3(6.2) 22.8(7.0) 0.820 0.072
Oxygen saturation (SpO,)

Mean measurements 94.6 (3.5) 94.9 (2.6) 0.818 0.073
Minimum measurements 92.6 (5.0) 93.4 (3.7) 0.600 0.165
Maximum measurements 96.5 (2.4) 95.9 (2.6) 0.401 0.266
Exhaled carbon dioxide (EtCO2)

Mean measurements 29.6 (5.7) 29.5(5.9 0.987 0.005
Minimum measurements 25.8 (4.3) 27.5(6.2 0.343 0.300
Maximum measurements 36.8 (19.0) 32.0(5.7 0.267 0.352
Visual analog scale (VAS)

Mean measurements 1.1 (1.5) 1.2 (1.6) 0.815 0.073
Minimum measurements 0.9(1.2) 0.8 (1.1) 0.919 0.032
Maximum measurements 1.6 (2.2) 1.8 (2.5) 0.751 0.100
Bispectral index (BIS)

Mean measurements 93.0 (6.0) 92.4(7.3) 0.756 0.098
Minimum measurements 88.7 (9.4) 88.6 (10.0) 0.969 0.012
Maximum measurements 96.5(3.2) 96.4 (3.5) 0.904 0.038

Table 2. Mean (standard deviation) of the mean, minimum and maximum scores for each patient for all
measurements collected. Statistically significant p values in bold (p <0.05).

We were unable to compare these findings with other studies, since in general, the drugs that have been
described in the different studies were related to the decrease in pain and anxiety, and not to treatments
specifically related to drugs with a cardiovascular effect.

In the review carried out, there were no references to the effect of music on ALS ambulances, so the data
obtained could not be compared with similar work environments.

Limitations
Our research has some limitations such as the size of the sample, due to a higher number of dropouts than
expected, although is very near to the n recommended by Epidat programme. Therefore, it would be necessary
to carry out clinical trials with a larger sample size to consolidate the results obtained in our pilot study.

We also believe it is important for future studies to record measurements of the parameters studied before
introducing the patient into the ALS ambulance and to record the doses and route of drug administration.

Conclusions

We can conclude that the use of music in the passenger cabin during transfers in ALS ambulances can be useful as
an adjunct to conventional treatment. It helps to normalize blood pressure values in ACVD patients by masking
the noise inherent in ambulance transport and reducing the need for nitrate/antiarrhythmic administration,
thereby minimizing potential side effects.

As a result of the results obtained in this pilot study, the GUETS, the institution where the study was carried
out, has asked us for a procedure to implement music in the rest of the ALS ambulances, in order to continue
studying the effect of music in this area. Furthermore, it is an intervention that is adapted and would be integrated
into the Castilla-La Mancha Health Plan, Horizon 2025%, within the chapter on the Humanisation of healthcare,
whose objective is to promote care centred on people and their needs. This encourages the continuation of this
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Control group | Control and N/A=No | Control and N/A =Yes | Interv. group | Interv. & N/A=No | Interv. & N/A =Yes
Clinical outcome variables (mean (sd)) | n=20 n=11 n=9 n=21 n=19 n=2
Systolic blood pressure (SBP)
Mean measurements 127.8 (23.6) 128.7 (23.7) 126.2 (22.9) 112.2 (17.8) 110.8 (17.0) 123.8 (14.3)
Minimum measurements 111.2 (30.6) 120.9 (24.4) 99.5(32.1) 99.8 (24.9) 98.6 (25.7) 110.6 (12.9)
Maximum measurements 142.2 (26.4) 137.7 (23.2) 146.8 (28.7) 123.5(18.6) 122.3 (17.7) 134.7 (15.2)
Diastolic blood pressure (DBP)
Mean measurements 75.5(12.8) 75.3 (11.0) 75.6 (14.3) 66.0 (13.5) 64.4 (12.6) 80.4 (9.5)
Minimum measurements 67.4 (13.8) 67.3 (14.0) 66.9 (13.4) 53.9 (16.4) 51.4 (15.2) 75.6 (8.0)
Maximum measurements 85.7 (14.0) 85.6 (9.7) 86.2 (17.6) 75.8 (15.0) 75.2 (14.5) 83.9(11.2)
Heart rate (HR)
Mean measurements 85.1(18.1) 77.4 (10.6) 94.7 (20.5) 80.5 (13.6) 79.0 (13.3) 93.2 (6.9)
Minimum measurements 76.6 (15.3) 70.9 (9.6) 83.6 (18.2) 76.9 (13.2) 76.1 (12.8) 83.6 (10.4)
Maximum measurements 93.8 (24) 82.7 (13.6) 107.2 (27.2) 84.7 (15.1) 82.9 (14.6) 101.5 (4.8)
Respiratory rate (RR)
Mean measurements 20.2 (5.3) 20.0 (4.8) 20.2 (5.7) 19.5 (5.9) 19.4 (6.1) 21.8(2.7)
Minimum measurements 16.6 (4.3) 17.2 (3.3) 16.0 (4.9) 16.4 (4.6) 15.9 (4.5) 20.0 (2.0)
Maximum measurements 23.2(6.2) 23.0(6.1) 23.6 (6.1) 22.7 (6.8) 22.6 (6.9) 25.0 (3.4)
Oxygen saturation (SpO,)
Mean measurements 94.7 (3.4) 96.1 (1.9) 92.8 (4.0) 94.9 (2.6) 94.9 (2.7) 94.9 (0.2)
Minimum measurements 92.6 (5.0) 94.8 (2.7) 90.0 (5.9) 93.4 (3.6) 93.4(3.9) 94.0 (0.0)
Maximum measurements 96.5 (2.4) 97.6 (1.3) 95.1(2.7) 95.8 (2.6) 95.9 (2.7) 95.5 (0.4)
Exhaled carbon dioxide (EtCO2)
Mean measurements 29.5(5.7) 29.5(3.8) 29.6 (7.4) 29.5 (6.0) 29.2 (6.3) 30.8 (0.7)
Minimum measurements 25.8 (4.3) 27.7 (3.3) 23.6 (4.3) 27.4(6.1) 27.2(6.6) 29.0 (0.0)
Maximum measurements 37.1(19.1) 31.4(4.3) 43.9 (27.4) 32.0 (5.7) 32.0 (6.0) 32.5(1.0)
Visual analog scale (VAS)
Mean measurements 1.1 (1.5) 0.7 (0.9) 1.5(1.8) 1.2 (1.6) 1.1 (1.5) 2.3(0.9)
Minimum measurements 0.9 (1.2) 0.5 (0.6) 1.2 (1.5) 0.8 (1.1) 0.8(1.2) 1.0 (0.0)
Maximum measurements 1.6 (2.1) 0.9 (1.3) 2.2 (2.4) 1.9(24) 1.5 (2.0) 5.0 (2.9)
Bispectral index (BIS)
Mean measurements 93.0 (6.0) 92.2(6.1) 94.1 (5.3) 92.3(7.4) 92.1(7.5) 93.4 (0.5)
Minimum measurements 88.6 (9.4) 87.2(9.6) 90.5 (8.2) 88.4(9.9) 88.9 (10.3) 86.0 (0.7)
Maximum measurements 96.5 (3.1) 96.9 (1.9) 96.1 (3.9) 96.4 (3.5) 96.3 (3.6) 97.5(0.3)

Table 3. Mean (standard deviation) of the mean, minimum and maximum scores for each patient for all
measurements collected. Disaggregated according to whether or not they took Nitrates/Antiarrhythmics.

line of research by conducting a more powerful clinical trial. In the absence of studies in which intervention with
music is carried out in ALS ambulances, and assuming the multiple limitations it has, we could consider this
pilot study as a source of new evidence for this setting.

Music intervention should be monitored and controlled as a specific nursing intervention, included in the
care of cardiovascular patients transferred by ALS ambulances on a routine basis. Its implementation is easy,
safe, and low cost.

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-
profit sectors.
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