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ARTICLE INFO ABSTRACT
Keywords: A two-factor within subjects and randomized controlled was conducted with three groups (two
Mediterranean diet experimental and one control) to explore the effects of the Mediterranean diet and respiratory

Respiratory training
Respiratory fatigue
Music performance

muscle training on ventilatory fatigue, stress, and emotional performance of woodwind musi-
cians. 70 students from the Valencia Conservatory of Music were recruited and randomized into
Stress three groups: respiratory training group + nutrition program (RTG; n = 17), control group (CG; n
And emotional intelligence = 35) and nutrition program group (NPG; n = 18). The nutritional program was based on
Windwood musicians Mediterranean a diet. Body composition, emotional intelligence, physiological stress and venti-
latory response were assessed for all groups before and after intervention. Mixed ANOVA showed
main effects of diet and training interventions on emotional attention (F = 8.042; p = 0.006),
clarity (F = 9.306; p = 0.003), repair (F = 5.527; p = 0.022), Forced-Expiratory-Volume (F =
30.196; p < 0.000) and Forced-Vital-Capacity (F = 21.052; p < 0.000), with both interventions
improving emotional intelligence and ventilatory variables. Bonferroni post-hoc analysis revealed
significant differences of RTG and CG for emotional attention (MD = 4.60; p = 0.023),
comprehension (MD = 5.734; p = 0.005), repair (MD = 8.576; p < 0.000), FEV1 (MD = 0.862; p
= 0.005), and FCV (MD = 1.608; p < 0.001); with similar results when comparing NTG and CG:
emotional attention (MD = 4.156; p = 0.041), comprehension (MD = 4.473; p = 0.033), repair
(MD = 6.511; p = 0.001), Forced-Expiratory-Volume (MD = 1.608; p < 0.001), and Forced-Vital-
Capacity (MD = 1.183; p < 0.001). No significant effects of experimental groups were observed
for physiological stress variables (p > 0.05). This results suggests that respiratory training en-
hances emotional intelligence and lessens respiratory fatigue in musicians, and a combination of a
Mediterranean diet and respiratory muscle training further boosts emotional intelligence, albeit
with limited impact on physiological stress. This study represents a novel investigation into the
approach by dietary interventions and respiratory muscle training in wind musicians since there
are no studies that analyze it.
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1. Introduction

Current societal lifestyles and rhythms of life have led to diseases that affect the quality of life, even though the years of life ex-
pectancy have increased [1], highlighting the relevance of food and individualized diets on health (physiological, physical, psycho-
logical, emotional, and social) [2,3]. However, few studies have examined the impact of diet and nutrition on the health of professional
musicians or musician students, with most of the research being centered on the effects of educational programs on the postural health
of guitarists and instrumentalists [4,5] or musculoskeletal disorders [6,7].

Nevertheless, musicians’ health, including nutrition, mental skills, sleep [8] stress, and musculoskeletal performance [9], generally
shows certain deficiencies that must be treated holistically, as reported in the literature [10-13].

From a nutritional point of view, health implies a varied and balanced diet, where musicians must have the right proportions
according to their individual needs, due to the stressful demands of performances, as well as the various places where they perform
[14]. In this context, the Mediterranean diet combines different elements, including culture, physical exercise, diet, and even the way
of cooking [15], which has been widely related to health benefits at the metabolic, cardiovascular (including autonomic balance), or
overall well-being level [15-19], reducing type II diabetes [17,20] and preventing obesity when combined with physical activity [21].

Moreover, literature has shown that Mediterranean diet is related to lower levels of stress or depression in superior-education
students [22] and lower levels of emotional clarity in elementary school students [23-26]. Additionally, compelling evidence exists
about the correlation between proper breakfast and better cognitive function and academic performance in children and adolescent
populations [27], and a well-established relationship exists between Mediterranean diet adherence and health status, body compo-
sition (visceral fat), and physical performance in adults [28,29]. Notably, current evidence suggests that autonomic balance, measured
using Heart Rate Variability (HRV), is related to general health [19,30] and is considered a good predictor of all-cause cardiovascular
mortality [31], easy to control, and useful for health and exercise guidance [31]. Some studies [31-34], analyzed HRV response in
trained musicians to measure biofeedback relaxing effects [32], describe autonomic balance changes with technical demands and
music expertise [34] and during stressful musical performances [33]. However, to our knowledge, the influence of the Mediterranean
diet on academic performance, emotional status, HRV, and body composition has not been investigated in superior-musician students.

Although music performance is multifactorial, emotional intelligence and emotional management are potent modulators [35] that
change performance perception. Emotional intelligence can be evaluated using specific questionnaires, such as the Trait Meta-Mood
Scale on Emotional States (TMMS-24) [36], which consists of a trait scale that assesses the metacognition of emotional states, and more
specifically, the ability to be aware of one’s own emotions, as well as the ability to regulate them [37]. This type of questionnaire has
been previously used to explore Mediterranean diet effects on emotional intelligence of and athletes [38], and of primary [39],
elementary [25,40] and university students [41], with all of them showing a positive association of diet and healthy habits (including
physical activity) and emotional clarity [23,39] or emotional attention [25,39]. However, no study has analyzed changes in TMSS in
musicians with an interventional study. Moreover, there’s a lack of knowledge about diet influence on emotional performance of
superior music education students.

In addition, physical fitness is a major determinant of musical performance, as prolonged instrumental practice or performance
during concerts usually produces high levels of physical stress with increased perception of effort (RPE), respiratory rate, and elevated
heart rate (HR) [42], thus producing fatigue and a possible reduction in overall performance. As a result, general well-being strategies
like diet and training, have been marked as key to improving overall performance in higher education music students [43] or improve
emotional intelligence, as described before. In fact, strength and endurance training [44], yoga and physical therapy [45] or specific
rehabilitation exercises program [46] have shown to improve music performance or mitigate negative musculoskeletal limitations of
musicians.

Particularly, pulmonary function and training in wind instrument players is a topic of special interest. Indeed, an increase in
ventilatory muscle strength is considered an advantage for professional musicians, who might show greater pulmonary function due to
repeated expirations and proper breath control, typical of “blowing” musicians [47]. Generally, breathing exercises prioritizing dia-
phragmatic activation and combining supine and prone position are recommended to improve lung capacity of musicians [48]. In
contrast, respiratory muscle training effects (using specific devices) in healthy populations have been widely studied [49], with a
recent meta-analysis proving that breathing devices (e.g TrainingMask® and POWERbreathe®) can improve dyspnea, ventilatory
efficiency, maximum inspiratory pressure, maximal oxygen consumption, and muscle recruitment patterns by administering a >15 %
resistive external load [50-52]. Despite its potential benefits, few studies have analyzed the effects of respiratory muscle training in the
music population [53,54]. For example, Dries et al. [55] applied training to wind instrument musicians (saxophone players) and
showed an increase in muscle strength and peak flow rates. How respiratory training affects to a non-wind musician remains to be
investigated.

Moreover, respiratory muscle training, diet, and adequate nutrition (e.g Mediterranean diet) have been related to chronic pul-
monary disease prevention and treatment, by improving lung function and cognition [56-58] and increasing parasympathetic acti-
vation through HRV changes, and have the potential to prevent performance reduction in adult musicians, increase academic
performance over time, provide valuable information for optimizing musician performance, or be able to adapt instrumental practice
to excessive stress or of the musician [59,60].

To the best of our knowledge, no prior study has comprehensively examined the synergistic effects of dietary interventions and
respiratory muscle training on pulmonary function, heart rate variability (HRV), and academic performance in wind musicians.

In this sense, the research question lies in: What are the effects of a healthy Mediterranean diet combined with respiratory muscle
training on physiological stress indicator, emotional intelligence, and respiratory fatigue in wind musicians during higher artistic
education?
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Consequently, we designed a study to analyze the effects of a healthy Mediterranean diet and respiratory muscle training on
anthropometric measures, HRV, and academic and emotional performance in higher artistic education specialized in oboe, clarinet,
flute, and bassoon instruments. Based on this, we propose the following hypothesis.

H1. Participants who follow a Mediterranean diet with respiratory work will show better scores in physiological stress indicators
after the intervention than the other groups.

H2. Participants who follow a Mediterranean diet with respiratory work will show better scores in emotional intelligence after the
intervention compared to the other groups.

H3. :The participants who follow a Mediterranean diet with respiratory work will reveal better scores in respiratory fatigue after the
intervention than the other groups.

2. Materials and methods
2.1. Study design

A two-factor within-subjects and randomized controlled trial was designed to establish the effects of Mediterranean-diet and
respiratory muscles training on academic musical performance, body composition, HRV, and ventilatory performance before, during,
and after the intervention.

2.2. Participants

70 students (32 girls and 38 boys) from different music conservatories in the Valencian Community and different specialties (oboe,
clarinet, flute, and bassoon) (age: mean = 25; + SD = 11.4), were selected and enrolled in this study by signing an informed consent
form. The eligibility criterion was that subjects must be active musicians undergoing academic training in a higher artistic education
conservatory during the 2022-2023 academic year. Exclusion criteria included participants who did not follow diet or respiratory
training instructions and those who did not complete all the measurements before, during, or after the intervention (see Fig. 1).

The sample size was calculated from similar socio-demographic data of academic-age musicians [21,61], collecting data on ex-
pected standard deviation 44, sensitivity 31.2, equilibrium factor 1, expected loss fraction of 10 % and a desired statistical power of 80
% were used to calculate the total sample size. The baseline body composition and anthropometric characteristics of the participants
are presented in Table 1.

Therefore, 70 students were randomized on October 22 into three groups using SPSS Statistics software (IBM): two experimental
groups and one control group. Thereby, 18 students (5 males and 13 females) were part of the Respiratory Training Group (RTG), and
17 students (7 males and 10 females) were assigned to the Nutritional Program Group (NPG), with the experimental group sample of
35 participants (12 males and 23 females) matching the same number of individuals in the Control Group sample (CG, 18 males and 17
females). The CG did not receive any nutritional intervention or respiratory training. RTG and NPG followed a nutritional follow-up
program (see Table 2), for 12 weeks. In addition to the nutritional program, RTG completed a 12-week respiratory training program
using a respiratory muscle-training device.

2.3. Interventions

2.3.1. Nutrition program

A Mediterranean-based nutrition program was designed to for RTG and NPG groups in order to analyze its effects on emotional
intelligence, spirometry values and HRV of conservatory students, and its interaction with respiratory muscle training. An individu-
alized 12-week nutrition program was created for each participant, consisting in a weekly document with daily details of nutrients and
food intake, and was complemented with 12 online educational lectures to ensure program comprehension. Online educational lec-
tures included the following topics: diet and healthy food, pre-concert nutrition, myths, and false beliefs.! 12 in-person control sessions
took place at the multi-purpose hall of the Valencia Conservatory of Music for each participant, including an initial (week 1) and final
(week 12) evaluation sessions. The program was designed and controlled by a professional dietitian (collegiate number CV00710) with
a degree in pharmacy and professional musician. Individual weekly food intake and distribution was calculated using a food exchange
list developed by Marques-Lopez et al. [62] and following dietary guidelines of the Spanish Society of Community Nutrition [63,64],
where 21 % of the energy was derived from proteins, 29 % from lipids (all of which were derived from the intake of extra virgin olive
oil), and the remaining 50 % from carbohydrates, and the latter being mainly divided into fruit, vegetables, and greens [65]. An
example of weekly energy distribution using the exchange system is presented in Table 2. Energy expenditure was individualized
initially, and adjusted every week, using a validated estimation formula for Resting Energy Expenditure (REE) [66]. De la Cruz et al.
estimation formula has been validated for healthy Spanish population and calculates REE based on age and Body Weight (BW). BW was
measured by a BF511 OMRON scale (Healthcare, Netherlands) [67,68]. Program adherence was assessed by assistance to each control
sessions (100 % attendance) and online lectures (68 % attendance).

1 Actual presentations are available in Spanish at: https://drive.google.com/drive/u/1/folders/1TlqdRbdgx_PYwDtOOGVZIVpLcGVFqz2u.
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Fig. 1. A flow diagram following CONSORT guidelines.
Table 1
Initial anthropometric data (presented as M + SD).
RTG NPG
Sample size 17 18
Age (years) 25 +11.4 28 +9.2 23 + 6.7
Weight (kg) 68 +13.4 78 +£17.4 72 +£15.6

Note. CG = control grup. RTG = respiratory training group. NPG = nutrition program group.

2.3.2. Respiratory muscle training

A respiratory training program was designed to analyze its interaction with the Mediterranean-based nutrition program to modify
emotional intelligence, ventilatory performance and HRV on conservatory students. Participants in NPG received a 12-week detailed
respiratory training protocol and a POWERbreathe Classic device (POWERbreathe, Spain) to complete the intervention. The respi-
ratory training program was designed and controlled by two professional sport-coaches and sport-scientists with more than 10 years of
experience in personal training, following recent evidences [51,52] and specific guidelines for musicians [69]. Within the 12-week
training protocol, the participants were required to complete, daily, 2 x 30 dynamic inspiratory efforts through the device, with a
15 min rest period in between. Training sessions were performed by each participant at home, autonomously, with a nose clip.
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Table 2

Dietary characteristics, exchange system and food groups of RTG and NPG study subjects.
EXCHANGE (E) BREAKFAST LUNCHEON LUNCH SNACK DINNER BREAK
Milk products (2) 1 0,5 0 0,5 0 0
Vegetables (4) 0 0 2 0 2 0
Fruits (4) 0 1 1 1 1 0
Flour (9) 3 0 3 0 3 0
Protein foods (4) 0 0 2 0 2 0
Fatty foods (3) 1 0 1 0 1 0
Total energy expenditure 2600 Kcal
Energy diet 1800 Kcal
Caloric distribution Proteins (20 %): 360 Kcal or 9 E

Lipids (30 %): 540 Kcal or 6 E
Carbohydrates (50 %): 900 Kcal or 22.5 E

Note. Food intake adjusted for 1800 kcal/day. The numbers in the table are the number of exchanges in each food group. One exchange = amount of
food containing 10 g of one of the macronutrients (protein, lipids, or carbohydrates). E = exchange. Kcal = kilocalories.

Intensity was controlled by a 0-10 adjustment dial on the device, starting at “Level 3” for the first four weeks, increasing to “Level 57
during the fifth to eighth week, and settling at “Level 7" during the last four weeks of the intervention. Gradual increases in respiratory
resistance have shown to improve pulmonary capacity and volume, inspiratory muscle force, and reduce the sensation of dyspnea and
muscle fatigue in highly trained athletes [65,70].

2.4. Measures

2.4.1. Emotional intelligence

Emotional intelligence, as primary outcome of this research, was assessed with the Spanish-validated questionnaire Trait-Meta-
Mood Scale 24 (TMMS-24) [36]. This questionnaire has 24 terms rated on a five-point Likert scale, and assess three different di-
mensions (emotional attention, emotional clarity, and emotional repair). Dimensions and overall score were calculated following
previous research [24].

2.4.2. Spirometry

Forced Expiratory Volume at the first second (FEV1) and Forced Vital Capacity (FCV) were analyzed, as primary outcomes of the
study, with a portable spirometer (SP10 mobile spirometer, Contect Medical Systems, Germany). Portable spirometry has been used in
previous studies to monitor lung function or respiratory sports performance [71-73]. Following Waters [74] and Mgbemena et al. [71,
72], during the spirometry each participant was asked to exhale three times through CONTEC SP10 mobile device.

2.4.3. Heart rate variability

Resting HRV values were registered for each participant, as secondary outcomes, to assess changes in physiological stress produced
by NTG and RTG interventions. H7 polar sensors and chest bands (Polar Inc., Kempele, Finland) were connected to EliteHRV mobile
application (ELITE Inc., United States). Therefore, a RR intervals analysis and filtering was performed with EliteHRV app to calculate
Root Mean Square of Standard Deviation (rMSSD), Low Frequency (LF), High Frequency (HF), and mean resting Heart Rate (HR) (for a
review of HRV derivate and its definition see Ref. [75]. HRV analysis has proven to be a valid and reliable method [76] for assessing
autonomic nervous system balance, and has shown to be useful in high-performance and high-demanding contexts, like professional
sports, by allowing coaches to control central nervous system fatigue, and optimize training load [31,77-80]. A 1-min short, seated,
and app-guided breathing pattern (15 breaths/minute) measurement was used for time efficiency (for a review, see Ref. [81].

2.5. Procedure

2.5.1. Initial and final assessment

Initial measurements took place on October *22 at the multi-purpose hall of the Valencia Conservatory of Music between 9.00 a.m.
and 15.00 p.m. During the first session, participants from all groups received detailed information about the study design and pro-
cedures, signed the informed consent to participate, and filled in the TMMS-24 questionnaire. During the next three natural days, at
9.00 a.m., HRV and ventilatory response at rest (spirometry) were assessed for all groups in the same room, where temperature and
humidity were controlled by a TRECEABLE-certified mobile thermohygrometer [80] to stay between 20 and 22 °C and 43-45 %
humidity. HRV measurement, ventilatory response (spirometry) and TMMS-24 questionnaire were repeated at 12th week, following
the same protocol described before. TMMS-24 questionnaire was administered only on two occasions, since when evaluating a psy-
chological variable greater stability is assumed and two measures are considered more appropriate.

2.5.2. Intervention period
After the initial measurements, the RTG and NPG were enrolled in the 12-week nutrition program described before (from October
’22 to January ’23), complemented by 12 online educational sessions (live and recorded). Moreover, RTG initiated the 12-week
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respiratory muscle training program. On the sixth week of the intervention period, HRV and ventilatory response measurement
protocol described before was repeated.

2.6. Data analysis

To test hypothesis 1, four mixed ANOVA was performed, considering the main effect and the interaction of the within-subjects’
variable (with three levels: pre-intervention, during intervention, and post-intervention) and the between-subjects’ variable (RTG,
NPG, and CG) in four dependent variables: rMSSD, LF, HF and HR.

To test hypothesis 2, three mixed ANOVA was performed, considering the main effect and the interaction of the within-subjects’
variable (with two levels: pre-intervention, and post-intervention) and the between-subjects’ variable (RTG, NPG, and CG) in three
dependent variables: emotional attention, emotional clarity, and emotional repair.

To test hypothesis 3, two mixed ANOVA was performed, considering the main effect and the interaction of the within-subjects’
variable (with three levels: pre-intervention, during intervention, and post-intervention) and the between-subjects’ variable (RTG,
NPG, and CG) in two dependent variables: FEV1 and FCV.

In case the interaction effect was significant, repeated measures unifactor ANOVAs with Bonferroni post-hoc tests were performed
to test the effect of the intervention. The assumptions of normality and sphericity were checked. In the case of non-sphericity, the
Greenhouse-Geisser correction was applied. Effect sizes were reported in terms of partial eta’ (1712,). The criterion established by Cohen
(1988) for the interpretation of effect sizes has been taken, which considers nﬁ =0.01 (d = 0.2) a small effect size, qﬁ =0.059(d=0.5)
medium and 1112, =0.138 (d = 0.8) large.

The analyses were conducted using the SPSS statistical package (IBM version 20.0, SPSS Inc., Chicago, IL, USA). For all the ana-
lyses, the level of significance was p < .05.

3. Results
3.1. Physiological stress indicators

Table 3 shows the results of the mixed ANOVAs performed on the four variables related to physiological stress. In all of them, the
Mixed ANOVA revealed simple effect of time and no significant interaction between Group and time, and therefore physiological stress
obtained did not differ between the time for the three studied groups.

3.2. Emotional intelligence

Table 4 shows the results of the mixed ANOVAs performed on the three variables related to emotional intelligence. In all of them,
the mixed ANOVA revealed simple effect of Time and significant interaction between Group and Time, with large effect sizes.

Since the interaction effect was significant, we performed repeated measures unifactor ANOVAs with Bonferroni post-hoc tests that
show that there are differences after the intervention between the RTG and CG experimental groups in perception (MD = 4.60; p =
0.023), comprehension (MD = 5.734; p = 0.005) and regulation (MD = 8.576; p < 0.000). In turn, post-intervention differences were
also observed between the NPG and CG experimental groups in perception (MD = 4.156; p = 0.041), comprehension (MD = 4.473;p =
0.033) and regulation (MD = 6.511; p = 0.001). Finally, no differences were observed between the RTG and NPG experimental groups
after the intervention in perception (MD = 0.444; p = 1.00), comprehension (MD = 1.261; p = 1.00), and regulation (MD = 2.065; p =
0.958).

Figs. 2-4 show the differences in the three variables at the two time points tested.

3.3. Respiratory fatigue

Table 5 shows the results of the mixed ANOVAs performed on the two variables related to respiratory fatigue (FEV1 and FCV). In all
of them, the mixed ANOVA revealed simple effect of Time and significant interaction between Group and Time, with large effect sizes.
Since the interaction effect was significant, we performed repeated measures unifactor ANOVAs with Bonferroni post-hoc tests. In
the variable FEV1 differences were found during intervention between RTG and CG (MD = 0.862; p = 0.005); and post-intervention
between RTG and CG (MD = 1.437; p < 0.001) and between NPG and CG (MD = 0.887; p = 0.001). Finally, in the FCV variable, post-

Table 3
Results of Mixed ANOVAs on the four variables of physiological stress.
Time Interaction Group and Time
F MSE p F MSE p
HR Fe1.558 130 = 14.219 7811.247 <0.000 F3.116,139 = 2.560 1406.232 0.057
rMSSD F(1.558,134) = 14.219 36681.118 0.004 F(2.754,139) = 2.646 5796.883 0.058
HF F(1.252,134 = 7.848 472080832.180 0.004 F(2.505,139 = 0.545 32794446.344 0.703
LF Fr1.077,130 = 7.848 2865368716.870 0.018 F2.153139 = 0.704 358798729.537 0.508

Note. HR = heart rate; rMSSD = mean root squared standard mean; HF = high frequency domain; LF = low frequency domain.
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Table 4
Results of Mixed ANOVAs on the three variables of emotional intelligence.
Time Interaction Group and Time
F MSE p " F MSE p "
Emotion Attention Fe,67) = 8.042 94.046 0.006 0.107 Fe67) = 10.839 126.747 <0.000 0.244
Emotion Clarity Fa,67) = 9.306 91.079 0.003 0.122 F67) = 14.685 143.719 <0.000 0.305
Emotion Repair Fe,67) = 5.527 87.861 0.022 0.076 Fro67) = 6.748 107.272 0.002 0.168
31
30
29 e RT G
)8 NPG
/ CG
' 4
27
26
Time 1 Time 2

Fig. 2. Estimated marginal mean of emotional attention pre and post interventions. Note. RTG = Respiratory Training group; NPG = Nutritional
Program Group; GC = Control Group.

31
30
29

28 e RTG

27 NPG

26 / e

25

24
Time 1 Time 2

Fig. 3. Estimated marginal mean of emotional clarity pre and post interventions. Note. RTG = Respiratory Training group; NPG = Nutritional
Program Group; GC = Control Group.

intervention differences were found between RTG and CG (MD = 1.608; p < 0.001) and between NPG and CG (MD = 1.183;p < 0.001).
Figs. 5 and 6 show the differences between the two variables at the three-time points tested.

4. Discussion

This study was designed to analyze the effects of a healthy Mediterranean diet and respiratory muscle training in higher artistic
education specializing in oboe, clarinet, flute, and bassoon instruments. The results of this study suggest that the interventions had no
significant effect on physiological stress indicators. However, the emotional intelligence values and respiratory fatigue scores
improved, despite no significant differences between the two experimental groups.

From a dietary perspective, correct food intake implies correct and balanced caloric intake of macronutrients. Musicians must
maintain intakes adapted to their individual needs, given the caloric demands of their performances and the continuous physical stress
they have through musical performances or tours [14]. Therefore, the Mediterranean diet allows for the administration of various
macro- and micronutrients necessary to meet their demands and to address cultural aspects, physical activity, eating habits, and even
culinary methods [15]. Such dietary patterns have been widely referenced in scientific literature for their advantages in cardiovascular
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32

30

28 e RTG
NPG

26 CcG

24

22

Time 1 Time 2

Fig. 4. Estimated marginal mean of emotional repair pre and post interventions. Note. RTG = Respiratory Training group; MPG = Nutritional
Program Group; GC = Control Group.

Table 5
Results of Mixed ANOVAs on the two variables of respiratory fatigue.
Time Interaction Group and Time
F MSE P " F MSE p "
FEV1 F(3,134) = 50.557 30.196 <0.000 0.430 Fy67) = 19.325 11.542 <0.000 0.366
FCv Fr67) = 21.052 12.965 <0.000 0.239 Fy67) = 18.471 11.375 <0.000 0.355

Note. FEV1 = forced expired volume; FCV = forced vital capacity.

3.5

m— RTG
2.5
NPG

2 CG

1.5

Time 1 Time 2 Time 3

Fig. 5. Estimated marginal mean of FEV1 pre, during and post interventions. Note. RTG = Respiratory Training group; MPG = Nutritional Program
Group; GC = Control Group.

health, metabolic well-being, and improved academic performance [16-19]. Therefore, the results obtained in this study could be
explained by the benefits of following a Mediterranean diet. Health implies adopting a diet whose food base is based on fruits, veg-
etables, and legumes, thus improving the musician’s well-being and performance on stage [17].

The absence of differences in HRV between respiratory exercise (RTG) or dietary work (NPG) groups indicates that further studies
are needed, as well as a longer observation time of at least one academic year of the intervention groups with students to determine if
there is indeed an improvement in the indicators of cardiovascular physiological stress [82,83].

Given that emotional intelligence and emotional management are powerful modulators, the results obtained from intervention
with the Mediterranean diet, with or without respiratory training, are of great relevance in the development of musical performance.
The improvement in these variables related to emotional intelligence (perception, understanding, and regulation) after the Medi-
terranean diet intervention suggests that musicians who carry out nutritional control and monitoring seem to have a greater capacity to
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Fig. 6. Estimated marginal mean of FCV pre, during and post interventions. Note. RTG = Respiratory Training group; MPG = Nutritional Program
Group; GC = Control Group.

regulate and be aware of emotions [84]. In this sense, the Mediterranean diet is one of the most beneficial nutritional pattern for
students undergoing training, and has been observed to have a significant impact on emotional regulation [15,28]. Specifically,
students who do not strictly follow this diet showed a negative correlation with the management of adverse emotions. Conversely,
those who adhered closely to the Mediterranean diet demonstrate positive associations across various facets of emotional intelligence.
However, in our study, we did not find significant differences between both experimental groups; therefore, it seems that respiratory
muscle training did not modulate any dimension of emotional intelligence in the short term, making it possible to determine whether it
would have been studied in the longer term or if another profile of brass instrumentalists who require greater ventilatory capacity
would have been chosen [53,54].

The results of our study indicate that there were improvements in respiratory fatigue values in the two experimental groups
compared to the control group, although there were no significant differences between them. This suggests that following a Medi-
terranean diet in the short term can have a positive effect on improving respiratory fatigue; however, a longer period of respiratory
training is required to contribute to improving ventilatory capacity by exercising both the diaphragm and intercostal muscles, which
are mainly responsible for pulmonary ventilation. Therefore, seeking a synergistic effect between nutrition and lung exercise is crucial
to mitigate respiratory fatigue in student musicians [82].

Our study had several limitations. First, there is a lack of literature on the relationship between the Mediterranean diet, respiratory
training, and musicians in academic training. As a result, we searched for more general scientific literature related to different sports
specialties or other publications on trained professional musicians [56]. Another limitation was the intervention time, adapting to
academic needs, as well as the difficulty of finding a sufficient sample for the data to be statistically significant, which is why in-
strumentalists from other modalities such as pedagogy, conducting, or composition were included as long as they played oboe, flute,
clarinet, or bassoon in the four courses of higher artistic education or master’s degree at the Higher Conservatory of Music of Valencia.
Possibly due to all this, it was found that there were no differences between the experimental groups in the cardiovascular variables
analyzed (HR, rMSSD, HF, LF), giving rise to insufficient intervention time and different hours of dedication to the instrument in each
instrumentalist, and according to the training specialties.

Another aspect to be considered was the creation of personalized diets for each study subject, according to their dietary tastes or
food preferences. This conditioned the type of diet to follow. Even though the food base was fruit, vegetables, and greens, four students
followed vegan diet patterns (based on products that do not come from animal sources), lacto-ovo vegetarian (based on vegetables
including dairy products and eggs), pescatarian (based on plants but incorporating fish and seafood with or without eggs and dairy), or
vegetarian diet (excluding foods that come directly from animals without taking into account honey, dairy, and eggs), mainly for
health reasons or ethical criteria due to their positive environmental impact [63]. This may have led to variations in emotional in-
telligence, respiratory fatigue, or the evolution of anthropometric variables when comparing these dietary patterns with the classic
Mediterranean diet [28].

Finally, emotional intelligence was evaluated using the TMMS-24 questionnaire, which is not free of limitations because it sub-
divides emotional intelligence into emotional perception, understanding, and regulation [36]. Other evaluation methods are needed,
such as the evaluation of emotional intelligence through co-assessment of social competence [84], and psychometric applications [83]
to ensure that the statistically significant difference observed in emotional intelligence between the two experimental groups and the
control is due to the dietary recommendations followed, as well as the daily respiratory training patterns.

It is essential to integrate topics on nutrition, self-care, and sports practice into the curriculum of higher musical education to fully
develop the potential of instrumental performers. Moreover, further research on student parameters is necessary to generate additional
bibliographic sources on the subject and to provide solid scientific evidence regarding the nutritional, physiotherapeutic, or sports
advice that should be provided to professional musicians.
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5. Conclusions

- Respiratory training improves musicians’ emotional intelligence and reduces respiratory fatigue.

- The combination of respiratory training with the Mediterranean diet improves improved emotional comprehension, regulation,
and perception.

- Limited impact on physiological stress was obtained: longer-term studies are needed.

- Recommendation: Musicians and conservatories should adopt both interventions to optimize performance by increasing para-
sympathetic tone.
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