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Introduction: Vigour at work is characterized by high levels of energy and high desire to make an effort at work. This article is the result of a research carried out with university teachers in Spain whose main objective is to show what type and frequency of physical exercise and diet influence Vigour.



Methods: The sample consisted of 121 subjects, 62% of whom were women and 37.2% men. A questionnaire was administered to collect information on sociodemographic data, physical exercise habits, eating habits and Vigour at work. Cross-tabulations of the dimensions of Vigour with sex, age and type of contract offered were performed. Spearman correlations and Correspondence Analysis are also carried out to provide information on the intensity and type of relationships between the Vigour dimensions. Finally, the influence of the frequency of physical exercise and diet on Total Vigour is investigated.



Results: The results show that the relationships between the dimensions are very strong (sig = 0.001). In addition, the practice of moderate-high intensity physical exercise and maintaining a good adherence to the Mediterranean Diet is related to high levels of Total Vigour (F = 7.955; sig = 0.006). As for the influence of the sociodemographic variables used, significant differences were only observed in the Physical Strength dimension for sex (X2 = 6.173; p = 0.046) and age (X2 = 9.449; p = 0.051) and, with respect to the type of contract, in Emotional Energy (X2 = 19.487; p < 0.001).



Discusión and conclusions: The main conclusions of our study show that practicing physical exercise of medium-high intensity four hours or more per week and a high adherence to the MD is more related to high Vigour levels than just eating well or just practicing exercise. And more studies are needed on the influence of sociodemographic variables on Vigour and its different dimensions.
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1. Introduction

Vigour at work is characterised by high levels of energy and passion in the execution of work, with the intention that both the process (attitude) and the product (result) respond to the expectations created. Vigour is understood as a positive interaction between physical strength, emotional and cognitive energy, which will favour an increase in work performance (1, 2). Physical strength refers to one's own capabilities and the effort made to efficiently execute the tasks assigned. Emotional energy brings together the interpersonal components of emotional intelligence, i.e., healthy relationships with others: sympathy, empathy, assertiveness, understanding and support for others. Finally, cognitive capacity relates to mental agility, reasoning and fluency of thought. The aim is to achieve a balance between the three dimensions.

Research on the influence of Vigour on work effectiveness is still limited. However, Shirom (3) uses Fredrickson and Losada's (4) Broaden and Built Theory of positive emotions or B&B as a basis for demonstrating the consequences that Vigour at work produces for employees, explaining that positive affectivity facilitates cognitive flexibility by helping to create resources such as adaptive coping strategies.

The literature is grouped in different lines of work that provide some basis for suggesting that a Vigorous employee is likely to have a relevant impact on work outcomes, either through the atmosphere created, perceived effectiveness or even connection to work in an engaged way (5–8). The ways of measuring work effectiveness can be multiple: individual and collective (6, 9), or through exogenous or endogenous factors (10–12); even from the point of view of the subject's own satisfaction with the perceived work and its results (13).

Although the above measurements are in line with the work environment, we must not forget that people also interact in other environments (family, friends, leisure, etc.), so that the way we perform in each of these scenarios influences the rest (14).

Similarly, lifestyle can influence the general sense of well-being and thus work (9). In this respect, both physical exercise and diet are important variables to consider (15). Regarding physical activity, studies show that adequate and continuous physical exercise offers work-related psychological benefits, such as reduced stress, anxiety, perceived self-efficacy, etc. (16–18). Other research concludes that a sense of self-fulfilment and self-esteem (feeling strong, perceiving an acceptable physique, etc.) also has a positive impact on other aspects of life, including work (19, 20).

With regard to diet and its relationship with well-being at work, the literature is not very extensive, focusing mainly on its impact on "generalised fatigue" or Burnout (21–23). Several studies show that there is a relationship between the practice of certain nutritional patterns such as the Mediterranean Diet (MD), Mediterranean Diet-DASH Intervention for Neurodegenerative Delay (MIND), vegan diets, etc., and physical and emotional fatigue (24–26).

Consequently, there is a need for research into the combined influence of physical exercise and healthy eating on workers' feelings of vigour. For this reason, in this study we want to analyse the influence that a healthy lifestyle, mainly the practice of physical exercise and an adequate diet, has on the vigour at work (exploratory analysis). The scope of application is the teaching staff of Andalusian public universities (Spain).

Our starting hypotheses were: (1) gender (male) and type of contract (government official-staff) will positively and significantly influence the Vigour of university professors; (2) practicing physical exercise (any intensity) regularly (minimum 3 days a week) will be positively and significantly related to scores in total Vigour and its dimensions; (3) high levels of adherence to the MD will be positively and significantly related to high values of total Vigour and its dimensions; (4) practicing physical exercise regularly (minimum 3 days a week) and maintaining a high adherence to the MD will offer better results in total Vigour and its dimensions than diet alone or physical exercise alone.



2. Material and method


2.1. Participants

Participants were obtained through non-probability sampling using the snowball method, as the sample is limited to a small subset of the population. After defining the participation program describing the invitation process, the Andalusian public universities were contacted (through the corresponding vice-rectorships) (to guarantee the diversity of contacts throughout Andalusia) to disseminate the mailing of suggestion for participation, and after obtaining the initial contacts, access to other contacts was requested. This was done until a representative sample of the Spanish university teaching staff was obtained (27) with a confidence interval of 95% and a margin of error of 8%.In the end, the study population consisted of a total of 121 subjects, 62.8% female and 37.2% male. Table 1 shows a more detailed description of the sample by age group and type of contract.


TABLE 1 Descriptive data of the sample (sex, age groups, type of contract).
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2.2. Instrument and procedure

The information was obtained by administering an anonymous survey through the Limesurvey platform. The fieldwork lasted from December 2022 to February 2023. The variables that make up the questionnaire are grouped into several blocks: socio-demographic, physical exercise habits, eating habits and Vigour at work.

Physical exercise practice was measured by: hours per week spent exercising and the intensity level of the sessions, with medium-low intensity considered to be those where the heart rate does not exceed 70% of their maximum heart rate, or, subjectively, breathing is not too fast and they can easily follow a conversation during exercise; medium-high intensity is considered to be those activities that exceed 70% of their maximum heart rate: The exercise intensity will be obtained by Tanaka's formula, which is obtained by multiplying the age by 0.7 and subtracting the result from 208. For example, for a 44 year old person it would be: [208—(44 × 0.7)] = 177 p/m. In this case, 70% (124 p/m) would be applied to this figure. Or subjectively, breathing is not very fast and can easily follow a conversation during the activity; medium-high intensity is considered to be those activities that exceed 70% of their maximum heart rate (for those who could measure it) or, subjectively, those who observe that their breathing is difficult, fast and can hardly speak while they are doing the activity.

To measure the frequency of food consumption we used the CFCGA (Cuestionario de Frecuencia de Consumo de Grupos), based on an Exchange System and validated for the Spanish population (28). For dietary habits we used the Mediterranean Diet Score (MDS) (29).

Vigour at work was measured through the Shirom-Melamed Vigour Scale (2), based on three subscales that reflect the theoretical dimensions of Vigour: physical strength, cognitive Vigour and emotional energy. They are interpreted by means of a Likert-type scale, ranging from 1 (never or almost never) to 7 (always or almost always), on how they feel in various situations.

In the analysis, the variables gender, age and type of contract are introduced, distinguishing between permanent and non-permanent. The former are civil servants and permanent contract teachers, while the latter are part-time contract teachers.

The Vigour dimensions were recoded into low, medium and high, dividing the total score by three and obtaining a reduced scale for each ranging from 1 to 3. The variable of frequency of physical exercise was recoded as follows: no exercise (0), two hours or less (1), between 2 and 4 h (2), more than 4 h (3). Vigour levels were recoded into low (1), medium (2) and high (3). As for adherence to the Mediterranean diet, it is low when it is equal to or less than 9 points and optimal when it is higher than 9.

The study was conducted according to the guidelines of the Declaration of Helsinki and Ley Orgánica de Protección de Datos y Garantía de Derechos Digitales (LOPDGDD 3/2018) that regulates the processing of data of both minors and adults. In addition, it was approved by the Bioethics Committee of the University of Almeria (UALBIO2023/005).



2.3. Statistical analysis

Firstly, a descriptive analysis was carried out to observe the general data of the sample on: Vigour, exercise and diet. After the frequencies and cross-tabulations, correlations were made to observe the relationship of weekly practice with type of exercise intensity (low-medium and medium-high) with the dimensions that define Vigour. And, in order to obtain information regarding the relationships between the dimensions of Vigour and Total Vigour, a Correspondence Analysis was carried out. Since the results showed that exercise offered significant correlations with all the dimensions of Vigour, except with the emotional dimension, and low-moderate intensity exercise was only related to the emotional dimension, it was decided to carry out a two-factor ANOVA to see if adding the dietary factor (adherence to DM) to moderate-high intensity physical exercise would lead to different results.

All statistical analyses were performed using the SPSS-27 statistical software.




3. Results

Table 2 shows the descriptive statistics of the different variables analysed (physical exercise intensity, MD Adherence and Vigour dimensions). With regard to the practice of physical exercise, both low-moderate and moderate-intense intensity, we observe an M of 0.51 and 0.77, respectively, which implies a practice of 2 h or less per week. On the other hand, there is similarity in the means of the dimensions that make up Vigour (M of 2.413, 2.487 and 2.545), meaning an "average" score for the surveyed group in general. With regard to adherence to DM, the mean does not reach the score considered "good adherence" (more than 9 points) and none of the respondents achieves a score of 14 (maximum level).


TABLE 2 Descriptive statistics of the variables used in the analysis.
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3.1. Relationship between Vigour and sex, age group and type of contract

Table 3 shows that there are no significant differences in Total Vigour scores with respect to gender, age or type of contract. However, the data reflect a trend towards "high" scores in both sexes and in the 41–50 age group.


TABLE 3 Results in Total Vigour by sex, age group and type of contract. N (%).

[image: Table 3]

In Table 4 there are also no significant differences with respect to gender, age group and type of contract in terms of cognitive vivacity. The data again show a trend towards "high" scores in both sexes and in the 41–50 age group with respect to cognitive vivacity.


TABLE 4 Results in cognitive vivacity (vigour dimension) according to sex, age group and type of contract. N (%).

[image: Table 4]

In terms of physical strength, there are differences in terms of sex and age group, with men and the 41–60 age group having the highest percentages in the "high level" (see Table 5).


TABLE 5 Results in physical strength (vigour dimension) according to sex, age group and type of contract. N (%).

[image: Table 5]

Emotional Energy (Table 6) shows significant differences in terms of the type of contract, with teachers on permanent contracts showing the highest percentages in the "high level".


TABLE 6 Emotional energy (vigour dimension) scores by gender, age group and type of contract. N (%).
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3.2. Relationship between physical exercise intensity and Vigour dimensions

Spearman's correlation analysis (Table 7) showed significant and positive relationships between the practice of moderate-intense physical exercise and the Physical Strength and Cognitive Vivacity dimensions. This has a significant impact on Total Vigour directly (exercise-Total Vigour). However, the practice of low-moderate intensity physical exercise correlates only with the Emotional Energy dimension, not directly affecting Total Vigour, but indirectly, through Emotional Energy.


TABLE 7 Correlational analysis between the different dimensions of vigour and the practice of physical exercise.

[image: Table 7]

The Correspondence Analysis graphs are shown in Figure 1. In the case of Total Vigour and Physical Strength (sig < 0.001) all scores are represented in both rows and columns, due to the high scores obtained in terms of dimension contribution: Total Vigour (low = 0.520; medium = 0.870 and high = 0.988); Physical Strength (low = 0.743; medium = 0.651 and high = 0.979). However, the negative scores in the dimension regarding "low level" and "medium level" of both Total Vigour and Physical Strength place them in opposition to the "high level" appearing on the positive side of the graph.


[image: Figure 1]
FIGURE 1
Impact on total vigour of the relationship between frequency of moderate-high intensity PE and adherence to DM. Source: Own elaboration.


Relating both dimensions, it can be seen that they follow the same trend, and the higher the level of both, the greater the confluence (see Figure 1). This shows that there is a relationship between Physical Strength and Vigour the higher the scores on both dimensions.

In the Correspondence Analysis Total Vigour-Cognitive Vivacity (sig < 0.001) only the values "high level" and "low level" will be taken into account because only these two scores are optimal in the contribution of the dimension: Total Vigour (low = 0.958; mean = 0.224; high = 0.434); Cognitive Vivacity (low = 0.979; mean = 0.001; high = 0.461). Furthermore, the graph also shows that "low level" is placed in opposition to "high level" in both variables and, as in the previous analysis, the higher the level in both, the greater the confluence of the points, the higher the Cognitive Vivacity, the higher the Total Vigour.

And, in the Correspondence Analysis Total Vigour-Emotional Energy (sig < 0.001) also only the values "high level" and "low level" will be taken into account due to the dimension contribution scores in both: Total Vigour (low = 0.999; medium = 0.054; high = 0.590); Emotional Energy (low = 1.00; medium = 0.233; high = 0.540). So the "high level" conflates more strongly with Total Vigour compared to the other dimensions.



3.3. Influence of moderate-intense physical exercise and DM on Vigour

Since the practice of low-moderate intensity physical exercise was only directly related to Emotional Energy and, the homoscedasticity tests of the two-factor ANOVA (low-moderate intensity PE and Mediterranean Diet) tested the null hypothesis that the dependent variable is equal between groups (sig = 0.252), it was decided to go deeper into the analysis of moderate-high intensity physical exercise.

The practice of moderate-high intensity physical exercise is directly and positively related to Total Vigour; hence, the next step was to test whether the frequency of exercise, together with the consumption of foods considered healthy, within the DM recommendations, leads to an improvement in the practice of such exercise. For this, we performed a two-factor ANOVA independent measures 2 × 2 with Total Vigour as the dependent variable and frequency of PE practice and adherence to the MD as intersubject factors. Means follow a normal distribution (p > 0.001) (see Table 8).


TABLE 8 Descriptive statistics of the intervening variables in the ANOVA. Total Vigour as dependent variable.

[image: Table 8]

Levene's test shows that the null hypothesis that the error variance of the dependent variable is equal between groups does not hold. Since p = 14.493; gl3 = 3; gl2 = 117; with sig < 0.001.

As can be seen in Table 9 and Figure 1, adherence to DM alone is not influential on Total Vigour, but the practice of moderate-intense physical exercise is. However, if moderate-high intensity physical exercise is performed and good adherence to DM is maintained, Total Vigour levels increase exponentially.


TABLE 9 Tests of inter-subject effects. Dependent variable Total Vigour.

[image: Table 9]




4. Discussion

The main objective of this research was to study the frequency and intensity of physical exercise that provides the greatest benefits for the vigour of university lecturers. After the analysis carried out, it was found that the practice of physical exercise with a higher weekly frequency and moderate-high intensity (>70% of maximum heart rate) offers better results than lower intensities. Other studies confirm that moderate-high intensity exercise, such as power work, has been associated with: (1) control of depression and other negative emotional states (30); (2) physical and physiological changes that lead to a more acceptable body image and better self-concept and self-esteem (31); (3) effective achievement of personal goals, thanks to perseverance, which favours a sense of emotional well-being (32).

All these consequences of increased physical-sports practice can be transferred to the workplace as shown by Watanave et al. (33) who indicate that higher levels of work resources are associated with higher Vigour in those who practice physical exercise. Even, adding physical exercise programs or active rest in the same workspace improves the results in Total Vigour (34) or in some of its dimensions (35–38). However, guidelines on frequency and intensity in these studies remain unspecified.

Although the most significant results on Vigour derive from moderate-high intensity physical exercise, it is interesting to note the influence of low-moderate intensity exercise on Emotional Energy. This contribution, added to the fact that the Correspondence Analysis shows a high relationship between high Emotional Energy scores and Total Vigour, highlights the importance of lower intensity physical activities such as yoga, pilates, walking, etc., which favour moments of relaxation, activate the parasympathetic nervous system and provide balance for dealing with stressful situations and improve the quality of sleep. In this way, these benefits help to carry out daily activities in a more conscious way, which can offer positive results in terms of work performance (39–41) and their perception of mental health (38, 42).

Evidently, there are other factors external to physical exercise that influence the teachers' sense of well-being, such as a healthy diet that can have an impact on Total Vigour, thus making it possible to establish possible recommendations on lifestyle habits. Some studies relate healthy eating habits to dimensions related to cognitive performance, emotional state and feelings of physical strength (43, 44).

In this way, it was observed that by adding the practice of more than 4 h of moderate-high intensity physical exercise per week together with a diet based on DM, the results on Total Vigour increase exponentially. However, there are no significant differences in terms of following a MD pattern in those who do less than 4 h a week, which underlines the importance of continuity in the practice (more benefits with greater frequency of practice). Possibly, in this aspect we can observe two interesting factors: on the one hand, to corroborate that the practice of physical exercise is the most influential variable and, on the other, that the greater the practice of exercise, the greater the need to eat correctly in order to continue to perform both in sport (45) and in other scenarios of life (including work).

All of this must be "just right", as excessive exercise can lead to overtraining syndrome, understood as a state of physical and mental exhaustion associated with excessive physical exercise, both in intensity and duration, which has a negative impact on work activity and energy when carrying out daily activities (46, 47). In addition, an adequate diet adapted to the type of training (among others) is essential, as a preventive factor for overtraining, etc. (48, 49).

As for the influence on Vigour of variables such as gender, age and type of contract, no significant differences were found unlike other studies that show differences respect to gender (50) or respect to contract type (51). Further research is needed. In our case, in the Physical Strength dimension, men between 41 and 60 years of age did show higher scores than women and the rest of the age groups. On the other hand, it was also shown that those with permanent contracts had higher levels of Emotional Energy. These data, although they do not directly influence Total Vigour, should be taken into account because there are strong correlations and correspondence relationships between the dimensions. Furthermore, age, sex and type of contract are variables that can be modified little or not at all by the subject, but exercise and eating habits can (52, 53).

With this research we also wanted to provide additional information and demonstrate the possible benefits of adding a healthy diet to the Total Vigour results, thus establishing possible recommendations on lifestyle habits. In this way, it was observed that by combining the practice of moderate-high intensity physical exercise for more than 4 h a week with a diet based on DM, the results on Total Vigour increase exponentially, but there are no significant differences in terms of following a DM pattern and not following it in those who do less than 4 h a week. Possibly, in this aspect we can observe two interesting factors, on the one hand, to corroborate that the practice of physical exercise is the most influential variable and, on the other hand, that the more physical exercise is practised, the greater the need to eat correctly in order to continue to perform both in the field of sport and in the other scenarios of life (including work). In this way, we avoid, in part, developing overtraining syndrome, understood as a state of physical and mental exhaustion associated with excessive physical exercise in terms of both intensity and duration, and then its subsequent transfer to work. In this regard, we refer to the research carried out on the influence of overtraining on energy when carrying out daily activities, which has been observed to have a negative influence (46). And, furthermore, the importance of an adequate diet (among others) as a preventive factor for overtraining: adequate intake of macronutrients, adequacy of micronutrients, adaptations according to the type of training, etc. (48, 49).


4.1. Limitations

The study has limiting factors to consider. The first is that the sampling is not random; the snowball strategy was used to collect the data, a tactic also used in other studies on the same type of target sample) (54, 55).

The second concerns observational errors (56) related to the impossibility of obtaining all the influential variables, so that we cannot establish with certainty the state of the question.

Thirdly, the possibility of measurement errors, since there are disparate percentages in terms of gender, which may be due to the degree of motivation in the self-administration of the questionnaire. Therefore, further work is needed to reduce these sampling errors and to increase the variables, for example, physical exercise and/or socio-demographic variables.

Fourth, with respect to the healthy eating variable, we only considered adherence to DM, ignoring the possible existence of other dietary patterns that could influence the results. Therefore, other patterns should be taken into account in future research.




5. Conclusions

As it has been demonstrated in the literature, the consequences of Vigour are behavioral, cognitive and emotional and, therefore, it plays an important role at work and in life in general.

With the present research, we wanted to add more information to the literature so that it can serve as support for organizations when implementing proposals to improve the health of their workers, since knowing regulation strategies that demonstrate their significant influence on Vigour will be of special importance and will give security to those who develop them. Thus, institutional actions may suggest the implementation of programs that promote knowledge of the situation, physical training and appropriate nutritional recommendations that allow them to be able to develop them in their day-to-day work. In general, the main conclusions obtained from our study subjects have been:


	(1)Practicing physical exercise minimum 4 h a week and at a medium-high frequency is beneficial for Vigour.

	(2)Following the MD shows no relationship with Vigour.

	(3)Practicing physical exercise of medium-high intensity four hours or more per week and a high adherence to the MD is more related to high Vigour levels than just eating well or just practicing exercise.

	(4)More studies are needed on the influence of sociodemographic variables on Vigour and its different dimensions.



All the above, we consider the present study to have a high explanatory and justifying value, since it offers information on a field that has hardly been studied. These data show that the different life processes, as well as job stability, are considered to be influential in professional life. However, given that certain situations are not the result of their own decisions (gender, age and type of contract), we consider it interesting that, on the part of university institutions, teachers are advised and encouraged to carry out activities that can be controlled by themselves and, therefore, offer benefits to their general and occupational health, such as physical exercise and a healthy diet.
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