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Abstract
Physical inactivity and sedentary behavior are risk factors for ischemic heart disease, a leading cause of death in Mexico and worldwide. Primary prevention includes cardiovascular physical activity, with adherence influenced by psychosocial factors. This study aimed to develop and test a model predicting adherence to cardiovascular exercise based on the Theory of Planned Behavior components (behavioral intention, attitudes, subjective norms, behavioral control, and related beliefs). The study involved 309 patients aged 30 to 82 (M = 52, SD = 12.15), 43% women and 57% men, diagnosed with ischemic heart disease according to the New York Cardiology Association criteria. Scales for planned behavior in cardiovascular exercise were developed and validated, showing adequate internal consistency. A path analysis identified perceived need attitudes and behavioral intention as direct predictors of adherence to cardiovascular exercise, explaining 14% of the variance.
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Resumen
La inactividad física y el sedentarismo son factores de riesgo para la cardiopatía isquémica, una de las principales causas de muerte en México y a nivel mundial. La prevención primaria incluye la actividad física cardiovascular, y la adherencia a la misma se ve influenciada por factores psicosociales. Este estudio tuvo como objetivo desarrollar y probar un modelo predictivo de la adherencia al ejercicio cardiovascular basado en los componentes de la Teoría del Comportamiento Planificado (intención conductual, actitudes, normas subjetivas, control conductual y creencias relacionadas). El estudio incluyó a 309 pacientes de 30 a 82 años (M = 52, DE = 12.15), 43% mujeres y 57% hombres, diagnosticados con cardiopatía isquémica según los criterios de la Asociación de Cardiología de Nueva York. Se desarrollaron y validaron escalas para la conducta planificada en el ejercicio cardiovascular, que mostraron una consistencia interna adecuada. Un análisis de ruta identificó las actitudes de necesidad percibida y la intención conductual como predictores directos de la adherencia al ejercicio cardiovascular, explicando el 14% de la varianza. Palabras clave: modelo de conducta planificada, cultura, adherencia terapéutica, ejercicio físico cardiovascular, cardiopatía isquémica, bienestar cardiovascular.


Ischemic heart disease (IHD), also known as coronary artery disease, is the most prevalent type of heart disease, primarily caused by atherosclerosis, which results in decreased blood flow to the heart muscle (Knuuti et al., 2019; American Heart Association, 2022). According to the World Health Organization (WHO), one of the main contributors to IHD is physical inactivity and sedentary behavior, ranking it among the top 10 risk factors for mortality worldwide. IHD accounts for 2.38% of deaths related to cardiovascular disease, significantly impacting the prevalence of non-communicable diseases, including cancer, respiratory diseases, and diabetes (Castro-Serralde & Ortega-Cedillo, 2017). It is estimated that 80% of deaths attributable to these diseases occur in low- and middle-income countries, such as Mexico, where in 2013, IHD led to the death of 57,000 individuals (Barquera et al., 2013; Valdez, 2015).
Globally, men and young adults exhibit the highest prevalence of physical inactivity and sedentary lifestyles. However, children and adolescents are also affected. Reports indicate that 84.6% of schoolchildren aged 10 to 14 years and 46.3% of adolescents aged 15 to 19 years fail to meet the recommended 60 minutes of daily physical activity, with over half exceeding two hours of screen time per day (WHO, 2017). In Latin America, the prevalence of physical inactivity increased by 39.1% between 2000 and 2019, surpassing the global rate of 27.5% (Pan American Health Organization, 2019). In Mexico, 16.5% of adults aged 20 to 69 years do not meet WHO’s physical activity guidelines of 150-300 minutes per week, and on average, they remain sedentary for 214.8 minutes per day (González-Becerra et al., 2018; Flores-Mendoza et al., 2023).
The adoption of an active lifestyle is crucial to preventing the worsening of health conditions. Cardiovascular physical exercise serves as a primary and secondary prevention strategy for diabetic ketoacidosis (DKA), requiring a minimum of 30-45 minutes of daily aerobic activity, such as cycling, jogging, or swimming (Delgado et al., 2016; Elizondo et al., 2020). Implementing structured and personalized exercise regimens optimizes physiological benefits for cardiovascular health (Alemán & Rueda, 2019; Jordà, 2019). Research indicates that cardiovascular exercise improves performance by influencing hemodynamic, hormonal, metabolic, neurological, and respiratory functions, thereby reducing cardiovascular risk factors (Rosas-Peralta et al., 2017; Borrayo-Sánchez et al., 2020). The objective is to enhance physical capacity, reduce disease recurrence, and ensure patient safety during exercise participation (Schnohr et al., 2015; Trejo-Celaya & Reyes Jiménez, 2020).
Exercise recommendations vary based on the severity of cardiovascular disease (CVD). Low-risk patients, such as those who have had minor heart attacks or angina pectoris with no echocardiographic sequelae, can engage in unsupervised exercise programs (Fundación Española del Corazón, 2018). However, higher-risk patients require close supervision, including electrocardiographic and blood pressure monitoring, with gradual increments in exercise intensity (Perk et al., 2012; Rivera et al., 2013; Torres et al., 2015). Aerobic exercises, which enhance exercise capacity and reduce cardiovascular risk factors like hypertension, cholesterol, obesity, diabetes, and inflammation, are particularly beneficial in mitigating disease severity and mortality rates (Lizama-Lefno, 2016; Castro-Serralde & Ortega-Cedillo, 2017).
The treatment of cardiovascular diseases such as DKA necessitates an integrative approach, considering social, cultural, educational, environmental, biological, and political factors (Espi-Guerola, 2005; Beltrán, 2010; Guerra, 2017; Gutiérrez, 2019; Flores-Mendoza et al., 2022). Behavioral changes related to cardiovascular physical activity are influenced by beliefs, intentions, self-efficacy, cognitive and psychological states, and motivation (Alva et al., 2019; Patten et al., 2021). Psychosocial models such as the Theory of Planned Behavior (TPB) and the Theory of Reasoned Action (TRA) have been effective in predicting health behaviors in chronic disease management (Ajzen & Fishbein, 1970, 1972; Ajzen, 1980; Fishbein & Ajzen, 2009).
According to TPB, behavioral intention is influenced by three primary factors: attitude toward the behavior, subjective norm, and perceived behavioral control. Attitude depends on an individual’s past experiences and evaluation of a behavior; subjective norm refers to perceived social pressure, particularly from significant figures such as family members and authority figures; perceived behavioral control relates to an individual’s belief in their ability to perform the behavior (Ajzen et al., 2011; Albarracin et al., 1998; Bozionelos & Bennett, 1999; Ajzen, 2011).
Empirical evidence supports the predictive power of TPB in explaining weight reduction, dietary habits, and physical activity while incorporating self-stigma. Cheng et al. (2019) analyzed 324 young adult occupational therapy students in Hong Kong through online questionnaires, assessing weight-related behaviors and TPB components. Findings revealed that self-stigma was significantly associated with diet (β = 0.27; p = .001) and physical activity (β = -0.30; p = .006), while behavioral intention was significantly associated with physical activity (β = 0.26; p = .044). Similarly, Huéscar et al. (2014) examined Spanish students’ exercise perceptions using TRA. Their study of 698 physical education students (331 males, 367 females) aged 12-16 utilized TPB and Habitual Physical Activity Questionnaires. Structural model analyses demonstrated that attitudes, subjective norms, and control positively influenced future exercise intentions, reinforcing the importance of integrating past physical activity patterns in health promotion campaigns.
Ajzen & Fisbhein (1975) and Díaz-Loving (2019) state that when looking to predict a specific behavior, such is the case in this study, the predictor variables must coincide with the output variable in terms of time, place, and specificity. The findings of this research may contribute to the understanding of this phenomenon (therapeutic adherence to cardiovascular physical exercise) as a process and not only as an isolated construct and at the same time provide evidence of the mechanisms involved. In consequence, the objective of this study was to develop and test a model that allows predicting adherence to cardiovascular physical exercise using the variables of the theory of planned behavior (Behavioral Intention, Behavioral Attitudes, Subjective Norms, Behavioral Control, Behavioral, Normative, and Control Beliefs), identifying predictor variables in a sample of patients diagnosed with ischemic heart disease.
Methods
Participants
The patients were contacted at a Public Health Hospital of the Third Level of Care in Mexico City. The sample was non-probabilistic by type subjects based on Shaughnessy (2007) and Nunnally (1991) and was composed of 309 patients diagnosed with DKA based on the criteria of the New York Heart Association (NYHA) (McMurray et al., 2012) and based on the calculation of the sample size based on proportions. Participants ranged in age from 30 to 82 years (M = 52 years, SD = 12.15), of which 43% were women and 57% were men. Regarding their marital status, 28.2% were single, 53.4% were married, 8% were in a common-law union, 5.2% were widowed and 5.2% were separated. In relation to their occupation, 13% were housewives, 13% were engaged in commerce, 29% were retirees and 45% were professionals who worked in a public or private institution, and in terms of their religion, 72% were believers and 28% were atheists.
Instruments
The adapted Physical Activity Questionnaire in its short version (IPAQ). Made up of 7 items to measure: low physical activity, moderate physical activity and high physical activity considering the intensity, frequency and duration of weekly physical activity. With dichotomous response format: (1=Yes) and (0=No), specificity of 85% to identify low-intensity participants, and sensitivity of 81% to identify the most active participants (Hangstromer et al., 2013).
To measure behavioral intention on adherence to cardiovascular physical exercise, we used a scale adapted from the Espi-Guerola (2005) behavioral intention scale and the content analysis of two focus groups with people diagnosed with ischemic heart disease (e.g., the probability that during the coming week they will walk as cardiovascular activity every day for at least 30 continuous minutes, as directed by my doctor). The answer is a 7-point Likert scale, where 1= "Very difficult", 2= "Difficult", 3= "A little difficult", 4= "Neither easy nor difficult", 5= "A little easy", 6= "Easy" and 7= "Very easy".  The closer to 7, the greater the behavioral control toward cardiovascular physical exercise.
Scale of Behavioral Attitudes Towards Cardiovascular Physical Exercise. It consisted of 11 evaluative bipolar adjectives (constructed in this study from the literature review of Espi-Guerola (2005) and the content analysis of two focus groups with people diagnosed with ischemic heart disease). The behavioral concept assessed in the first five adjectives is perceived interest, the next three bipolar adjectives assess perceived complexity, and the remaining three items assess perceived need in people with cardiovascular disease (e.g., "Boring-Fun" and "Difficult-Easy," "Harmful-Beneficial"). It is answered on a semantic differential scale ranging from 1 to 7. The closer it is to 0, the greater the negative connotation it has, and the closer it is to 7, the greater the positive connotation that describes the behavioral concept being evaluated. The scale has a Cronbach's alpha of .87 for the perceived interest factor, a Cronbach's alpha of .88 for the perceived complexity factor and a Cronbach's alpha of .85 for the perceived need factor, as well as a global Cronbach's alpha of .90, being good and 68% of the accumulated variance.
Scale of subjective norms towards adherence to cardiovascular physical exercise. It consisted of 3 items (constructed in this study from the literature review of Espi-Guerola (2005) and the content analysis of two focus groups with people diagnosed with ischemic heart disease). The behavioral concept that is evaluated is that of the Subjective Norm towards the performance of cardiovascular physical exercise (e.g., My friends believe that I should walk as a cardiovascular activity every day for at least 30 continuous minutes). The answer is a 7-point Likert scale, where 1= "I shouldn't", 2= "I occasionally shouldn't", 3= "I usually shouldn't", 4= "I'm not sure if I should", 5= "Occasionally I should", 6= "Usually I should" and 7= "I should". The closer it is to 7, the greater the chance that the described subjective norm will be present. The scale has a global Cronbach's alpha of .84, being good and 53% of the cumulative variance.
To measure behavioral control over adherence to cardiovascular physical exercise, two items from Espi Guerola's (2005) behavioral control scale and the content analysis of two focus groups with people diagnosed with ischemic heart disease (e.g., How difficult is it for me to perform physical exercise such as walking for at least 30 minutes a day continuously, as directed by my doctor?). The answer is a 7-point Likert scale, where 1= "Very difficult", 2= "Difficult", 3= "A little difficult", 4= "Neither easy nor difficult", 5= "A little easy", 6= "Easy" and 7= "Very easy". The closer to 7, the greater the behavioral control toward cardiovascular physical exercise.
Scale of Behavioral Beliefs Towards Adherence to Cardiovascular Physical Exercise. It consisted of 10 items (constructed ad hoc based on the literature review by Espi-Guerola (2005) and the content analysis of two focus groups with people diagnosed with ischemic heart disease). The first seven items assess the cardiovascular physical well-being factor, and the remaining three items assess the dispositional well-being factor (e.g., walking as cardiovascular physical activity every day for at least 30 continuous minutes during the day, as directed by my doctor "I will" take care of my health). The answer is a 7-point Likert scale, where 1 = "Totally unlikely", 2 = "Unlikely", 3 = "Not very unlikely", 4 = "Neither unlikely nor likely", 5 = "Unlikely", 6 = "Probable" and 7 = "Totally likely". The closer to 7, the greater the chance that the described behavioral belief will occur. The scale has a Cronbach's alpha of .86 for the cardiovascular physical well-being factor, a Cronbach's alpha of .88 for the dispositional well-being factor, a global Cronbach's alpha of .87, being good and 60% of the cumulative variance.
Scale of normative beliefs towards adherence to cardiovascular physical exercise. It consisted of 4 items (constructed ad hoc based on the literature review by Espi Guerola (2005) and the content analysis of two focus groups with people diagnosed with ischemic heart disease). The behavioral concept that is evaluated is the normative beliefs towards adherence to Cardiovascular Physical Exercise (e.g., My friends think that I should walk as a cardiovascular physical activity every day for at least 30 continuous minutes during the day). The answer is a 7-point Likert scale, where 1= "I shouldn't", 2= "I occasionally shouldn't", 3= "I usually shouldn't", 4= "I'm not sure if I should", 5= "Occasionally I should", 6= "Usually I should" and 7= "I should". The closer to 7, the greater the chance that the normative belief described will occur. The scale has an overall Cronbach's alpha of .87, which is good and 53% of the cumulative variance.
Control Beliefs Scale on Adherence to Cardiovascular Physical Exercise. It consisted of 4 items (constructed ad hoc based on the literature review by Espi Guerola (2005) and the content analysis of two focus groups with people diagnosed with ischemic heart disease). The behavioral concept being assessed is that of physical self-determination (e.g., what if your work schedule conflicts with your exercise practice the following week?). The answer is on a 7-point Likert scale, where 1= "It will be much harder", 2= "It will be harder", 3= "It will be difficult", 4= "Neither 168 easy nor difficult", 5= "It will be easy", 6= "It will be easier" and 7= "It will be much easier". The closer to 7, the greater the physical self-determination there is. The scale has a global Cronbach's alpha of .88, which is good and 45% of the cumulative variance.
Procedure
Patients who had a diagnosis of ischemic heart disease given by the medical staff in charge of a public health hospital of the third level of care and who met the inclusion criteria of this research were contacted. Through a telephone call, they were scheduled an appointment with a specific date and time, where they were informed about the objective of the study, they were invited to participate and if they accepted, they were asked to sign the letter of informed consent and privacy notice ensuring the confidentiality and anonymity of their data. The letters were sent to their emails. Once the appointment had been scheduled, due to the situation of the SARS-CoV-2 (COVID-19) pandemic, the application of the instruments was carried out through the online forms of Google Forms and the Zoom platform, having a duration of 30 minutes in total. At the beginning of the evaluation session, they were informed of each of the instructions of the instruments with their respective answer options, which were registered by the applicator in the Google Forms form. At the end of the evaluation, they were thanked for their participation and in case they wanted to know their results, another online meeting was scheduled to give them feedback. Articles 8, 9, 12, 15, 16, 17, 18 and 49 were considered for research on human subjects (Mexican Society of Psychology, 2007).
Data Analysis
Descriptive statistics were used using measures of central tendency and dispersion to characterize the study sample. Subsequently, parametric inferential statistics were used by exploratory factor analysis for each of the measuring instruments and to test the internal consistency of the instruments using Cronbach's alpha. Subsequently, to proceed with the objective of the study, Pearson's correlation analysis was performed between the input variables and the output variable and finally a trajectory analysis for the dependent variable (adherence to cardiovascular physical exercise), those with a p<.05 were considered statistically significant.
The estimation method was the one with the highest likelihood. To determine the fit of the model, the following indices were analyzed from the goodness-of-fit test χ2 as proposed by Hu and Bentler (1999): 1) ratio between the chi-square value and the degrees of freedom (χ²/gl), whose value < 3 indicates an adequate fit (Kline, 2005); 2) comparative indices CFI (Comparative Fit Index), IFI (Incremental Fit Index) and NFI (Normed Fit Index), whose values > .90 is considered good; 3) GFI (Goodness of Fit Index) and AGFI (Adjusted Goodness of Fit Index) variance ratio, where the value must be >.90 to be interpreted as an adequate fit; 4) error: SRMR (Standardized Root Mean Square Residual) and RMSEA (Root Mean Square of Approximation), which show an adequate fit if their value is <.05 in the first case, and <.08, for the second. The analysis was carried out using the SPSS and AMOS statistical program in it´s version 24.
Results
Table 1 presents the psychometric properties of the scales developed in this study, specifically their internal consistency (Cronbach’s alpha) and cumulative variance.
Table 1. 
Psychometric indicators of the designed scales in the study
	[bookmark: _Hlk159870627]Indicator
	Items
	(α)
	Cumulative variance

	Scale of behavioral attitudes towards cardiovascular physical exercise.
	11
	.90
	68%

	Scale of subjective norms towards adherence to cardiovascular physical exercise.
	3
	.84
	53%

	Scale of behavioral beliefs towards adherence to cardiovascular physical exercise.
	10
	.87
	60%

	
Scale of normative beliefs towards adherence to cardiovascular physical exercise.

	4
	.87
	53%

	Scale of control beliefs towards adherence to cardiovascular physical exercise.
	4
	.88
	45%


Note 1. Internal consistency was calculated using Cronbach's alpha after the EFA for each of the scales.

The next step involved analyzing the correlations between the factors of the Behavioral Beliefs Scale and the Behavioral Attitudes Scale toward cardiovascular exercise to examine their relationships. Table 2 presents these correlations, highlighting significant associations between attitudes and beliefs regarding adherence to cardiovascular physical exercise. Perceived Interest (attitude) was moderately correlated with Cardiovascular Fitness and Dispositional Wellness. Perceived Complexity (attitude) showed a significant correlation with Cardiovascular Fitness and a stronger association with Dispositional Wellness.
Table 2
Correlations between the factors of the behavioral beliefs scale and the factors of the behavioral attitudes towards cardiovascular physical exercise scale
	Factors
	4. Cardiovascular fitness
	5. Dispositional wellness

	1. Perceived interest
	.386***
	.296***

	2. Perceived complexity
	.209***
	.367***

	3. Perceived necessity
	.349***
	.232***


Note. Factors 1 to 3 correspond to the behavioral attitudes scale and factors 4 and 5 correspond to the behavioral beliefs scale. * p < .05, ** p < .01, *** p < .001

Following this, the relationship between Normative Beliefs and Subjective Norms toward adherence to cardiovascular physical exercise was examined. Table 3 presents a strong and significant correlation, suggesting that social expectations significantly influence adherence beliefs.




Table 3
Correlations between normative beliefs and subjective norm toward adherence to cardiovascular physical exercise 
	Factor
	1. Normative beliefs

	1. Subjective norm
	0.706***


Note. * p < .05, ** p < .01, *** p < .001

Next, the relationship between Control Beliefs and Behavioral Control toward adherence to cardiovascular physical exercise was analyzed. Table 4 reveals significant associations between perceived control and actual exercise behavior. Specifically, the belief in performing cardiovascular exercise for 30 minutes a day (Reagent 1) showed a moderate positive correlation with Physical Self-Determination. The perception that walking for 30 minutes a day depends on oneself (Reagent 2) had a weaker, but still significant, correlation with Physical Self-Determination.
Table 4. 
Correlations between control beliefs and behavioral control towards adherence to cardiovascular physical exercise 
	Reagents/factors
	3. Physical self-determination

	1. Perform cardiovascular physical exercise 30 minutes a day (reagent 1) Perform cardiovascular physical exercise 30 minutes a day (reagent 1)
	0.455***

	2. It's up to me to walk 30 minutes a day (reagent 2)
	                          0.138*


Note. Reagents 1 and 2 correspond to the measurement of behavioral control and factor 3 corresponds to the control beliefs scale. * p < .05, ** p < .01, *** p < .001

To further explore the factors influencing adherence to cardiovascular physical exercise, correlations between behavioral attitudes, subjective norms, behavioral control, and behavioral intention were examined. Table 5 highlights key predictors of the intention to adhere to cardiovascular exercise: Perceived Interest, Perceived Complexity, and Perceived Necessity were all positively correlated with behavioral intention. This suggests that individuals who find exercise engaging, meaningful, and necessary are more likely to intend to adhere to it. Subjective Norms showed a non-significant correlation with behavioral intention. On the other hand, Behavioral Control factors, such as performing cardiovascular exercise for 30 minutes a day and perceiving exercise as a personal responsibility, were positively correlated with behavioral intention.
Table 5 
Correlations between behavioral attitudes, subjective norm and behavioral control of adherence to cardiovascular physical exercise with the intention to adhere to cardiovascular physical exercise 
	Factors
	2.Perceived interest
	3.Perceived complexity
	4.Perceived necessity
	5.Subjective Norme
	6. Perform cardiovascular physical exercise 30 minutes a day (reagent 1)
	7. Depends on me to walk 30 minutes a day (reagent 2)

	1.Behavioral intention
	0.458***
	0.382***
	0.329***
	-0.021
	0.457***
	0.288***


Note. Factor 1 corresponds to the behavioral intention scale, factors 2-4 correspond to the scale of behavioral attitudes towards adherence to cardiovascular physical exercise, factor 5 to the scale of subjective norm towards adherence to cardiovascular physical exercise and factors 6-7 to the measurement of behavioral control towards adherence to cardiovascular physical exercise. p < .05, ** p < .01, *** p < .001***.

Finally, the relationship between behavioral intention and actual adherence to cardiovascular physical exercise was examined. Table 6 shows a non-significant association between behavioral intention and actual adherence. This suggests that, although individuals may intend to engage in cardiovascular exercise, this intention does not necessarily translate into actual behavior. This finding underscores the complexity of translating intention into action and suggests the need for further investigation into additional factors that may influence exercise adherence.
Table 6
Correlation between behavioral intention and adherence to cardiovascular physical exercise 
	Factors
	2. Behavioral intention

	1. Adherence to cardiovascular physical exercise
	0.022


Note. * p < .05, ** p < .01, *** p < .001

Based on the pathway analysis carried out with the AMOS statistical program, version 24, in the model of adherence to cardiovascular physical exercise, it can be seen in Figure 1 that the adjustment indices were: χ2(33) =261.19; CMIN/DF= 7.91; TLI= .913; NFI= .915; IFI= .901; CFI= .900; AGFI= .922, SRMR= 2.727; RMSEA=.053. The model explains 14% of the variance in adherence to cardiovascular physical exercise.





Figure 1
Predictive model of adherence to cardiovascular physical exercise
[image: 1111]
Discussion
The aim of this study was to test whether behavioral intention, behavioral attitudes, behavioral control, and behavioral, normative, and control beliefs predict adherence to cardiovascular physical exercise in a sample of patients diagnosed with ischemic heart disease. Regarding behavioral intention, it was found that it is a direct predictor of adherence to cardiovascular physical exercise, that is, the greater the intention to perform physical exercise 30 minutes a day continuously, every day, the greater the adherence to this health behavior. Likewise, another direct predictor of exit behavior was the attitudes of perceived need, that is, the greater the perception of essential aspects for the performance of cardiovascular physical exercise, the lower the adherence to this behavior, which may be because the perception of benefit may seem very distant or complex to obtain. Subsequently, it was observed that the greater the behavioral intention, the greater the behavioral control, that is, the greater the intention to perform physical exercise 30 minutes a day continuously, every day, the greater the belief of the patients about their ability to control the existing difficulties to perform cardiovascular physical exercise, including internal and external factors,  such as physical and psychological skills, time, opportunity, means, and dependence on third parties, which is consistent with a study by Cheng et al. (2019) where intention is the direct predictor of physical exercise behavior in the study sample, demonstrating that at a psychological level when psychosocial variables are incorporated, there is a significant impact on adherence to a specific health behavior.
Likewise, the greater the behavioral beliefs of dispositional well-being, the greater the behavioral intention, that is, the more beliefs of adherence to cardiovascular physical exercise that have physical well-being, the greater the intention to perform physical exercise 30 minutes a day continuously, every day. On the other hand, the greater the beliefs of control of physical self-determination, the greater the behavioral intention, that is, the greater the patient's perception of his or her ability to make decisions that could facilitate or hinder adherence to cardiovascular physical exercise without the control of external people or forces, the greater the intention to perform physical exercise 30 minutes a day continuously.  As is evident, the above is consistent with studies by Hagger et al. (2019) that reflect the need to incorporate cognitive variables that measure beliefs to predict health behaviors in conditions of cardiovascular risk.
In a similar fashion, the greater the attitudes of perceived interest, the greater the behavioral intention, that is, the greater the perceived value towards cardiovascular physical activity, the greater the intention to perform physical exercise 30 minutes a day continuously, every day. In addition, the greater the behavioral beliefs of cardiovascular physical well-being, the greater the attitudes of perceived interest, that is, the more well-being beliefs that the patient has about the consequences that cardiovascular physical exercise will have, the greater the perceived value of cardiovascular physical activity.
Also, the greater the beliefs of control of physical self-determination, the greater the attitudes of perceived interest, that is, the greater the patient's perception of his or her ability to make decisions that could facilitate or hinder adherence to cardiovascular physical exercise without the control of external people or forces, the greater the perceived value towards cardiovascular physical activity. The greater the beliefs of control of physical self-determination, the greater the attitudes of perceived complexity, that is, the greater the patient's perception of his or her ability to make decisions that could facilitate or hinder adherence to cardiovascular physical exercise without the control of external people or forces, the greater the perceived difficulty in performing cardiovascular physical activity.  This is in line with Beltrán (2010) and Gutiérrez (2019) where they state that to modify a habit related to the practice of cardiovascular physical exercise, it is necessary to link this behavior with the patient's beliefs towards his or her medical condition.
In addition, the greater the behavioral beliefs of dispositional well-being, the greater the attitudes of perceived complexity, i.e., the more beliefs of adherence to cardiovascular physical exercise that provide physical well-being, the greater the perceived difficulty towards carrying out this behavior prescribed by the attending physician. The greater the behavioral beliefs of cardiovascular physical well-being, the greater the attitudes of perceived need, i.e., the more beliefs of adherence to cardiovascular physical exercise that have physical well-being, the greater the perception of essential aspects for the performance of cardiovascular physical activity. Finally, the greater the normative beliefs, the greater the subjective norm, that is, the greater the perceived approval or disapproval of the position of individuals or reference groups important for adherence to cardiovascular physical exercise, the greater the perception of patients about the social pressures that are imposed on them to perform cardiovascular physical exercise according to medical recommendations.  as well as the social evaluations they have about their behavior and the general motivation they possess to act in accordance with the norms. This is in line with the studies by Huescar et al. (2019) and Jorda (2019) that affirm the importance of significant groups in therapeutic adherence and their relevance in the modification of health habits.
The findings of this research contribute to the understanding of adherence to cardiovascular physical exercise as a process and not only as an isolated construct, in which the context intervenes interacting with intention, (Chen, 2017) and in turn provides evidence that cultural elements are necessary to understand the health behaviors of patients living with DKA.  This makes it possible to highlight the need to incorporate psychological interventions in the hospital environment that include the typical sociocultural aspects of the patient.  One of the methodological limitations of the study was its cross-sectionality, since the results reflect a single moment in the life of the patients and for future studies it is proposed to use a longitudinal design to measure the permanence and maintenance of adherence to cardiovascular physical exercise, as well as the influence over time of cultural variables on it.
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