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Objective: To present a conceptual framework based on the PRECEDE model conceived to guide 

research and the clinical practice of nurses in the clinical follow-up of patients with cardiovascular 

diseases. Method: The conceptual bases as well as the study designs used in the framework are 

discussed. The contextualization of the proposed structure is presented in the clinical follow-up of 

hypertensive patients. Examples of the intervention planning steps according to the intervention 

mapping protocol are provided. Results: This conceptual framework coherently and rationally 

guided the diagnostic steps related to excessive salt intake among hypertensive individuals, as 

well as the development and assessment of specific interventions designed to change this eating 

behavior. Conclusion: The use of this conceptual framework enables a greater understanding 

of health-related behaviors implied in the development and progression of cardiovascular risk 

factors and is useful in proposing nursing interventions with a greater chance of success. This 

model is a feasible strategy to improve the cardiovascular health of patients cared for by the 

Brazilian Unified Health System.
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Estrutura conceitual para pesquisa e prática clínica na mudança de 

comportamentos em saúde cardiovascular

Objetivo: apresentar a estrutura conceitual baseada no modelo PRECEDE, para guiar a 

pesquisa e a prática clínica do enfermeiro, na abordagem do paciente cardiopata ao longo de 

seu seguimento clínico. Método: as bases conceituais, assim como os desenhos metodológicos 

de pesquisa, implicados na estrutura conceitual, são abordados. A seguir, a contextualização da 

estrutura proposta é ilustrada no seguimento clínico de pacientes hipertensos, com incorporação 

das etapas de planejamento de intervenções, segundo o protocolo intervention mapping. 

Resultados: constata-se que a utilização dessa estrutura conceitual permitiu guiar, de modo 

coerente e racional, as etapas diagnósticas relacionadas ao consumo excessivo de sal entre 

os hipertensos, bem como norteou o desenvolvimento e avaliação de intervenções específicas 

para mudança desse comportamento alimentar. Conclusão: a utilização da estrutura conceitual 

proposta permite compreensão mais ampla dos comportamentos em saúde, implicados no 

desenvolvimento e progressão dos fatores de risco cardiovascular, assim como revela-se um 

caminho interessante para a proposição de intervenções de enfermagem, com maior chance 

de sucesso. O emprego dessa estrutura, de modo ampliado, pode constituir um meio factível 

para melhorar a saúde cardiovascular dos pacientes atendidos pelo Sistema Único de Saúde.

Descritores: Comportamento; Planejamento em Saúde; Educação em Saúde; Enfermagem.

Modelo conceptual para la investigación y la práctica clínica en los cambios 

de comportamiento en salud cardiovascular

Objetivo: presentar el marco conceptual basado en el modelo PRECEDE, concebido para 

orientar la investigación y la práctica clínica de las enfermeras para el seguimiento clínico 

de pacientes cardíacos. Método: La base conceptual, así como los diseños metodológicos de 

los estudios implicados en el marco conceptual son discutidos. Además, la contextualización 

del modelo se ilustra en el seguimiento clínico de los pacientes hipertensos. Ejemplos de las 

etapas de planificación de la intervención de acuerdo con el protocolo intervention mapping 

son proporcionados. Resultados: Se observó que la utilización del marco conceptual permitió 

guiar coherentemente y racionalmente los pasos de diagnóstico relacionados con el consumo 

excesivo de sal entre hipertensos, así como el desarrollo y la evaluación de las intervenciones 

específicas dirigidas a este comportamiento nutricional. Conclusión: El uso del marco conceptual 

propuesto permite una mayor comprensión de los comportamientos de salud implicados en 

el desarrollo y progresión de los factores de riesgo cardiovascular, así como se muestra una 

propuesta interesante para las intervenciones de enfermería con mayores posibilidades de 

éxito. El uso ampliado de este modelo puede ser un medio factible para mejorar la salud 

cardiovascular de los pacientes incluidos en el Sistema Nacional de Salud.

Descriptores: Conducta; Planificación en Salud; Educación en Salud; Enfermería.

Introduction

Cardiovascular diseases (CVDs) are the main 

cause of deaths and loss of quality of life due to related 

disabilities in the world(1). Even though a decline in 

mortality rates has been observed in recent decades, 

the impact of CVDs is still expressive. One out of three 

deaths that occurred in the United States between 1998 

and 2008 was caused by CVDs. Actually, estimates 

indicate that more than 2,200 deaths per day (one 

death every 39 seconds) are caused by CVDs in the 

United States(1). In Brazil, cardiovascular diseases are 

the primary cause of death. According to the Health 

Indicator and Basic Data in Brazil (IDB), cardiovascular 

diseases accounted for approximately 31% (320,074 

in absolute numbers) of deaths in 2009(2). These data 

indicate the burden that CVDs represent for the Brazilian 

Unified Health System, reinforcing the need to develop 

effective strategic health interventions to reduce the 

manifestation of these diseases in Brazil.

One of the cardinal points in controlling CVDs is 

addressing cardiovascular risk factors, since the high 
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incidence of risk factors is closely associated with the 

occurrence of this particular group of diseases. As initially 

shown in the study by Framinhgham(3) and confirmed 

in subsequent studies, risk factors are ubiquitous in 

the world, in different racial and ethnical groups, and 

is closely linked to the lifestyles of populations. It has 

been proven that the control of risk factors through 

specific programs results in reduced morbidity and 

mortality due to cardiovascular diseases and due to all 

other causes(4-6). A metanalysis revealed that regardless 

of strategies used to control risk factors, that is, whether 

the programs focus on educational strategies, physical 

conditioning or combined interventions, the results 

obtained are similar(6). 

Activities included in cardiac rehabilitation 

programs, as well as in broader health promotion 

programs, are mainly educational interventions. Most 

of these actions are focused on changing health-related 

behaviors including also the clinical assessment and 

follow-up of those individuals with the manifestation 

of the diseases. These strategies can be successfully 

implemented by nurses due to their clinical competence, 

their holistic perspective regarding their patients, and 

their ability in the development of educational activities.

Given the magnitude of the problem related to 

CVDs in the Brazilian context, it is important that nurses 

use a conceptual structure that enables the planning and 

the assessment of interventions intended to reverse this 

situation through the control of risk factors and illness 

management. The use of rational intervention designs 

enables health educators to discover relationships, 

allocate resources and activities in certain fields and 

to evaluate the results of their actions(7). The more 

specific is each step of the planning process, the greater 

the chances are that the program will be effective in 

attaining the expected results.

This study’s objective is to propose a conceptual 

structure that has guided our approach to research 

and clinical practice in the outpatient follow-up of 

individuals with cardiovascular diseases. Aiming to 

explore the applicability of this conceptual model, we 

contextualize its use in the specific follow-up of patients 

with hypertension. The use of a planning protocol for 

health education interventions - intervention mapping 

- is highlighted as well as the methodological research 

designs used in the conceptual model. 

A conceptual structure

The structure of the conceptual model was based 

on the PRECEDE(8-10) model with some adaptations(7). 

The PRECEDE model recommends analyzing the cause 

of health problems at multiple levels, considering the 

multiple determinants of health and environment-related 

behavior. It is a revised and enlarged(9-10) framework 

to epidemiological population-based planning(8) widely 

used in the planning of interventions in several health 

educational programs(7). 

The PRECEDE model assumes the existence of 

personal and external factors that determine health-

related behaviors. Environmental factors are seen 

as potential determinants of behavior. Behaviors are 

presented as determinant of health problems, which in 

turn influence the studied population’s quality of life(8-9) 

(Figure 1).

Personal determinants

Behaviors ⇒ Health problems ⇒ Quality of life

External determinants

Environmental Factors

Figure 1 – Relationships among behavior, health problems, quality of life, and determinants. Adapted from the 

PRECEDE model(8-10)

The PRECEDE model allows to make a portray of 

the health problem in which one desires to intervene, 

which is the first of the six steps of the program-planning 

framework (intervention mapping)(7): evaluation of needs 

(diagnostic step). Based on the situational diagnosis, 

the following steps take place: proposing the matrix of 

change objectives, selection of the most appropriate 

theory based methods and practical strategies, program 

design,  adoption and implementation plans, and finally, 

the results assessment.

In the model that we propose to the approach 

of hypertensive patients (Figure 2), we establish the 

hypothesis that causal relationships exist between 

the individual and social environmental factors that 

predispose, facilitate and reinforce hypertension-related 

behaviors (exercise, nutrition, medication therapy 
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adherence). In turn, such behaviors have a causal 

relationship with the development and progression 

of cardiovascular risk factors and, consequently, with 

how severe hypertension is clinically expressed. The 

phenotypic expression of hypertension includes pressure 

levels, target organ damage, and progression to heart 

failure. It is assumed that genetic factors permeate the 

relationships among these variables and are believed 

to have a modulator role in the way and how intense 

responses to the individual-environment interaction are 

in terms of the disease’s phenotypic expression. 

The relationship of quality of life with the remaining 

variables distinguishes the structure we propose from 

study of the context of hypertensive patients, and 

the PRECEDE model. When causal relationships are 

investigated in the PRECEDE model, quality of life is 

considered a consequence of health-related problems. 

While in our model we assume that quality of life is a 

consequence of health-related problems, we also believe 

it intermediates the relationship among the remaining 

variables. In addition to the initial diagnosis of quality of 

life, we need to investigate the factors that are related 

to good or poor quality of life, as well as whether the 

different dimensions of quality of life have previously 

influenced health-related behavior and, consequently, 

influenced the final outcomes of health quality, the 

severity of disease and, finally, health-related quality of 

life (HRQOL). 

*CVD= Cardiovascular disease; †LVH = left ventricular hypertrophy; ‡HF = heart failure

Figure 2 – Representative scheme of the Conceptual Model

Factors:
- Predisposing
- Facilitating
- Reinforcing

Factors:
- Individual
- Social
- Environmental

BEHAVIORS

Physical Activity Nutrition

Situational 
diagnosis Sodium intake

Physical capacity Fat intake

Carbohydrates 
intake

Adherence

Treatment

Control of the 
disease

Risk Factors

CVD* Patient

Genetic factors

Different phenotypic 
expressions

Blood Pressure 
levels

Treatment

LVH†

Sodium sensibility

HF‡

 
Health-Related Quality of Life

The advantage of developing this structure for 

diagnostic evaluation resides in the establishment of a 

logical model that indicates potential causal relationships 

among variables, enabling the employment of specific 

strategies for a situational diagnosis. Based on a 

directed diagnosis we can determine the objectives to 

be achieved. With diagnosis and objectives established, 

the selection of an intervention method becomes more 

objective, as does the criteria according to which the 

effectiveness of interventions will be assessed. 

Another positive aspect of this model is the possibility 

of expanding exploratory investigations. In addition to 

the assumed causal relationships, new relationships 

can be investigated among the variables, broadening 

understanding of the context and, consequently, 

possibilities of addressing hypertensive patients. 
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From the researcher’s point of view, this framework 

enables planning a line of research where collaboration, 

financing, as well as the inclusion of students at different 

levels of research—scientific initiation, Master’s and 

doctoral research—are scheduled. 

The conceptual structure and methodological 
designs

The three major methodological research designs—

methodological, exploratory (cross-sectional and 

longitudinal)— are needed in the proposed conceptual 

structure. The diagnostic step, or identification of needs, 

is a mandatory step in planning interventions(7)  and 

requires two methodological designs: methodological 

and exploratory.

An effective planning program should be directed to 

a real problem or need, which is defined as a discrepancy 

between what is and what would be expected for a 

certain group in a given situation(7). In the case of health 

problems, the assessment of needs seeks to understand 

the real situation and compare it to what would be more 

desirable in terms of quality of life and health condition. 

The assessment also identifies the factors that influence 

health, such as behavior and environment. Planning is 

needed before initiating the identification of problems, 

including the establishment of the most appropriate tool 

to establish a diagnosis. The ideal tool is not, however, 

always available for the population of interest. Therefore, 

methodological studies are required to develop or adapt 

current instruments in other cultures.

Measuring psychosocial variables such as quality of 

life and individual factors that influence the motivation 

to adopt health-related behaviors (e.g. beliefs, attitudes 

and values) is not an easy task. These variables, called 

constructs due to their hypothetical and abstract nature, 

can, however, be measured as long as the instrument 

used is developed with the methodological rigor 

required. The quality of the instruments’ measures as 

well as the correct interpretation of results should be 

clearly presented. Measuring health-related behavior 

itself is also complex and can be achieved through both 

objective and subjective measures. Both measures 

present advantages and limitations. The selection or 

the development of an instrument should be guided not 

only by the quality of its measures but also by how well 

it represents a group of interest and its specificity in 

relation to what is being studied.

Once the tools required for the identification of 

problems are obtained, the diagnosis process begins. 

There is no specific order to how this step is initiated and 

the diagnosis may occur on multiple fronts, exploring the 

relationships among the involved variables so that the 

objectives to be obtained via the interventions can be 

more precisely established(7). Exploratory or predictive 

studies, e.g. cross-sectional or longitudinal studies, are 

preferred in this step in order to investigate relationships 

among variables and to determine the predictive abilities 

of some variables. Many studies were performed by our 

research group on the proposed conceptual structure 

to address hypertensive patients. These studies 

first focused on the development and refinement of 

measurement instruments and, later, exploratory 

studies focused on understanding the relationships 

among the model components, such as quality of life, 

symptoms, and clinical and genetic profiles. Predictive 

studies were used to identify determinants of health-

related behaviors(11-14). 

Once the diagnostic step is concluded, experimental 

studies are implemented. These studies are based 

on problems identified in the diagnostic step and 

propose, implement and assess the results of specific 

interventions. The evaluation of results that are 

obtained in experimental studies developed with sound 

methodological designs is essential to providing feedback 

on the relationships hypothesized among variables and 

to understand an intervention’s potential mechanisms of 

action, which enable restructuring the intervention or 

recommending its use on a larger scale.

Application of intervention mapping to reduce 
salt intake among hypertensive patients

This section presents one of the research lines 

based on the conceptual model, on addressing the 

problem of excessive salt intake among hypertensive 

patients, a problem that emerged in our clinical practice 

concerning outpatient follow-up. We observed during 

nursing consultations while clinically assessing patients 

that they presented salt intake greater than what is 

recommended (4g a day) by Brazilian and international 

guidelines for hypertensive individuals. Excessive salt 

intake directly and indirectly influences the phenotypical 

expression of hypertension, worsening its consequences 

and influencing responses to medication therapy. Hence, 

it was crucial to establish a precise diagnosis of the 

problem and develop an intervention intended to reduce 

sodium intake in this group of patients. The intervention 

mapping protocol was used to guide the intervention’s 

development and assessment. 
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Step I: identification of needs (diagnosis)

In addition to the fact that excessive salt intake 

is a key factor in the manifestation of cardiovascular 

diseases, especially hypertension, it has been associated 

with non-cardiovascular diseases, such as gastric 

cancer, osteoporosis, and obesity, among others(15-17). 

Excessive salt intake is currently considered the seventh 

most important cause of premature death in developed 

countries and the second in developing countries(18). 

Such evidence ratifies the existence of a real nutritional 

problem in the studied population and requires specific 

actions to encourage healthy salt consumption. 

However, measuring the magnitude of the problem is 

necessary, precisely quantifying sodium intake as well 

as identifying the major sources of sodium. Hence, 

the initial step consisted of developing self-report 

instruments that enabled such measurements. The first 

of a series of studies addressing this eating behavior 

was performed. It presented the development and 

validation of self-report measures of salt intake. These 

measures were validated through correlation tests with 

24-hr urinary sodium excretion, which is considered 

the gold standard for salt intake(19). A disadvantage of 

this objective measure is that it reflects one-time food 

consumption and does not identify the food sources, 

which is only possible through self-report tools. In 

addition to validating self-report measures, this study 

also revealed very high salt intake—about 12 g salt/a 

day— among the participants, three times greater than 

the value recommended for hypertensive individuals(19).

In this diagnostic step, a second study was 

performed(20). This study aimed to identify the individual 

determinants of salt intake through the investigation 

of three eating behaviors: adding salt while preparing 

food, consuming high salt content foods, and using salt 

shakers at the dinning table. The Theory of Planned 

Behavior (TPB)(21), extensively used in studies designed 

to predict health behaviors that include eating behavior, 

was employed as the theoretical framework. According 

to the TPB, motivation to act is the main determinant of 

action (behavior) and motivation, in turn, is determined 

by attitude (behavior favorability), social standards 

(perceived social pressure to adopt behavior) and 

perceived behavioral control (the extent to which the 

individual perceives being in control of his/her own 

behavior). Perceived control can be an additional 

predictor of behavior. Other variables were also added 

to the model (self-efficacy and habit) in order to improve 

its prediction power considering their relevance in the 

studied context of eating behavior. We found that 

motivation explained 22% of the variability in adding salt 

while preparing food and motivation for this behavior 

was explained by the variables self-efficacy and habit(20).

Evidence found in previously mentioned studies(19-20) 

grounded step 1 of the intervention mapping: salt intake 

is high among hypertensive individuals and the main 

source of consumption is adding salt while preparing 

food. A reduction in adding salt is explained in 22% of 

the cases by motivation (intention to act), which in turn 

is explained by the constructs of self-efficacy and habit. 

Step II: establishment of the matrices of goals

The performance objectives were established taking 

into account the determinants of motivation to act (self-

efficacy and habit) and the gap between intention and 

behavior (even though statistically significant, motivation 

explained only 22% of behavior variability). Hence, two 

main objectives were established and grounded two 

experimental studies. One of the studies, characterized 

as Motivational Intervention, aimed to reinforce the 

motivation to limit salt intake while preparing food and 

focused on perceived self-efficacy and on reducing the 

automatism (habit) of this nutritional behavior(22-23). The 

other study, characterized as Planning Intervention, 

focused on the activation of intention, that is, on 

increasing the realization of positive intention(24). Both 

studies composed the Programa SALdável [Salthealth 

Program], which is intended to reduce salt intake among 

hypertensive patients.

Step III: selection of the theory-based method for practical 
strategies

After an extensive literature review and discussion 

among the members of the research group and experts 

concerning Motivational Intervention, we chose the 

consciousness-raising and counterconditioning methods 

(that originated in the transtheoretical model) to reduce 

habit and chose guided practice with feedback and 

identification of barriers and coping strategies (that 

originated from the cognitive-social model) to increase 

self-efficacy perception. Based on these methods, 

the techniques most appropriate to the context were 

selected: group activities that included brainstorming, 

use of practical activities with the use of measuring 

spoons, reading labels, use of figures and recipe books 

with natural seasonings to replace salt, the development 

of skills to limit salt intake, and role playing(23). 

The implementation intention(25) strategy was 

chosen for the study characterized as Planning 
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Intervention. This technique consists of individual 

activities designed to develop action planning and to 

shield striving for goals from anticipated obstacles. The 

individual develops at least three plans of how, where, 

and with whom to implement the planned behavior. Then 

the individual is asked to anticipate three likely obstacles 

that may hinder the achievement of such a goal and 

establish a plan to overcome these obstacles(24-25).

Steps IV and V: program design and the intervention 
adoption and implementation plan

Details of the program design and its implementation 

can be found in the respective studies(22-24).

Step VI: Assessment

The effectiveness of interventions was assessed 

by comparing responses among the control and 

experimental groups. The primary endpoint was the 

self-reported frequency with which salt addition was 

reduced while preparing food, a behavior specifically 

addressed in the intervention. The secondary endpoints 

included the objective measure of salt intake taken in 

24-hr urinary excretion, quantity of salt intake per 

capita/mo. for the household, the use of ready-to-use 

seasonings per capita/mo. for the household, and the 

total of added salt (which corresponded to the sum of 

the two previous measures), in addition to measures 

of psychosocial variables: intention, self-efficacy 

and habit. At the end of the follow-up period, the 

experimental groups were debriefed in order to identify 

the intervention’s positive points and limitations from 

the participants’ perspectives. Both interventions 

were effective in reducing the addition of salt when 

preparing food compared to the control group. The 

result was positive for the primary endpoint and for the 

remaining measures of salt intake used as a secondary 

endpoint, except for the sodium urinary excretion, 

which presented borderline statistical significance in 

the group of Motivational Intervention. Assessment of 

the primary endpoint indicated the interventions were 

effective. In regard to the psychosocial variables, as 

expected, the Motivational Intervention improved the 

perception of self-efficacy, reduced the perception 

of behavior automatism (habit), and significantly 

increased motivation to limit salt intake. The Planning 

Intervention had no effect on self-efficacy and 

intention, which was also an expected result, since it 

did not aim to change the perception of self-efficacy or 

increase motivation but transform positive motivation 

into effective behavior. The Planning Intervention did 

reduce the perception of automatism, indicating that 

planning is linked to reduced automatic use of salt 

when preparing food. Data show that the interventions 

share the same mechanism of action, reducing the 

habit of salt consumption. 

There is still an extensive range of analyses 

that can be performed based on the obtained data: a 

comparison of cost-efficacy relationship between the two 

interventions, analysis of potential mediator or moderator 

variables in the responses to the intervention, analysis 

of the characteristics of those who responded positively 

to the intervention and those who did not change their 

behavior, as well as content analysis of the debriefing 

sessions. Such information is valuable to evaluate 

interventions as a whole and implement the necessary 

adjustments so that interventions can be reproduced on 

a large scale. Further studies with diversified population 

strata should provide other indicators that can enable 

understanding of the intervention effect and contribute 

to its improvement. Subsequent studies can evaluate 

the effect of interventions in the medium and long 

terms concerning salt intake and evaluate the potential 

maintenance of the effect initially attained. Such studies 

can also analyze the effect of different levels of salt 

reduction on health outcomes, such as the clinical 

manifestation of hypertension and HRQOL.

Final Considerations

The conceptual structure proposed in this paper is 

intended to serve as a map to guide nurses in clinical 

practice when monitoring patients with a chronic 

disease such as cardiovascular diseases. The model 

assumes there is a complex interrelationship among 

the variables to be considered in the clinical follow-

up of patients with cardiovascular diseases, as well as 

the incorporation of a systematic protocol to plan the 

educational interventions of nurses designed to modify 

health behaviors. Such interventions are closely related 

to the clinical manifestation of disease and HRQOL. Its 

applicability is broad and can be adapted to a large 

variety of health-related behaviors. A systematically 

planned implementation of interventions enables better 

allocation of resources and the optimization of results, 

improving care provided to patients with cardiovascular 

diseases and improving the chances of attaining positive 

outcomes. Thus, such a structure is useful in the 

proposition of large scale nursing interventions and is 

also a feasible strategy to improve the cardiovascular 

health of patients cared for by the Unified Health System.
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