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The article presents the construction and validation process of the Health Behavior Motivation Scale (HBMS), which measures the motivation toward pro-health behaviors in population of healthy adults. The tool is conceptually based on Self-Determination Theory (SDT) and more precisely on one of its subtheories—Organismic Integration Theory (OIT). In the first stage of the construction, the linguistic validation with competent judges procedure allowed to eliminate the items which were not correctly formulated. Next, the psychometric properties of the HBMS were assessed in three studies. In Study 1 (N = 323, Mage= 31), the factorial structure of the HBMS was assessed with CFA. Since the preliminary structure was rejected, in order to identify the dimensionality of the items, EFA and Horn's Parallel Analysis were performed. The results showed that the HBMS scale has 5–dimensional structure (intrinsic regulation, integrated and identified regulation, introjected regulation, external regulation and amotivation). In Study 2 (N = 342, Mage= 33), the structure of the HBMS has been confirmed by conducting CFA analysis. Analyses preformed in this study provided good evidence for convergent and discriminant validity as well as the internal reliability of the HBMS subscales. Finally, in the LPA analysis two classes with distinct regulatory profiles have been extracted, which showed differences in the extend of health-related behaviors. In Study 3 (N = 60, Mage= 30) the test–retest reliability of the HBMS was confirmed. The scale can be therefore successfully used in future basic and applied studies as it possesses robust psychometric properties.
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INTRODUCTION

For most people, health is probably one of the most important values in life. We wish others good health on numerous occasions, and if we were asked to say what we would wish for ourselves or our nearest, health again would probably be at the top of our list. Keeping good health is not only an important value, but also an important challenge in the modern world. Even though, people generally seem to value health, many strive to keep a balanced diet and do regular physical activity. As a consequence, a considerable number of the world population, including children and adolescents, is now overweight (Bray et al., 2017) with far-reaching consequences in terms of increased risk of chronic illness. Changing and keeping the healthy diet and exercising can have as powerful positive effect on health as the best medical interventions (Djoussé et al., 2009). For example, it is assessed that over 80% of type 2 diabetes and circulatory system diseases and at least 40% of cancer can be avoided through changes in behavior (World Health Organization (WHO), 2005). Despite the fact that in modern developed countries the good health behaviors depend mainly on us, as we decide of what kind of grocery shopping we do, and whether we spend our time on jogging or surfing through the Internet, changing our behaviors is not an easy task. One of the factors associated with the successes and failures of health behavior change is the quality of our motivation, the topic which is described and developed by the research in paradigm of Self-Determination Theory (SDT; Deci and Ryan, 2000; Vansteenkiste et al., 2009; Ryan and Deci, 2017). The aim of this research project was to create and validate a Health Behavior Motivation Scale (HBMS) which measures various forms of motivational regulation to undertake pro-health behaviors in the paradigm of SDT. According to SDT, and more precisely one of its subtheories—Organismic Integration Theory (OIT; Ryan and Deci, 2017)—there are six different types of motivational regulation, which vary in their antecedents, the degree of perceived autonomy, and effects on behavior. The motivational regulation styles could be represented in a form of continuum (see Figure 1), which represents the model of internalization and integration. The continuum starts with originally transmitted forms of external regulation and finishes with regulation fully integrated with one's values and personality, which at the same time, is full autonomous. Each type of regulation corresponds with the reason why one decides do behave in particular way. The first category, called amotivation is a state when one finds no meaning, value or eagerness to act in particular way mainly because they believe will not succeed in it (Ryan and Deci, 2017). An example of amotivation toward jogging is when one does not find it enjoyable, does not want to get fit, slim or healthy because one thinks that he or she will not succeed in jogging. Next, come the four types of extrinsic regulation, first of which is called external regulation. A behavior is regulated externally when a separable consequence—a reward, punishment or other outside pressure are its main reasons. This type of regulation is connected with external perceived locus of causality and perceiving the results of behavior as not dependent on one's actions. An adolescent who eats healthy food for additional pocket money from his parents or a person who exercises mainly to satisfy the expectations of his or hers personal trainer are examples of externally regulated pro-health behaviors.


[image: Figure 1]
FIGURE 1. Schematic representation of Organismic Integration Theory. Source: Poraj-Weder et al. (2021).


Another type of extrinsic motivation is introjected regulation, which is a process of behavior regulation through internally demanding or pressuring force, a sense of I “must” or “should” do something. Introjected regulation is connected with feelings of anxiety and self-disparagement but can also be connected with self-pride and satisfaction. A situation when a person who feels that he or she has to go to the gym to exercise and feels wrong and ashamed if he or she didn't, may serve as an example of introjection. This type of motivation is also connected with external perceived locus of causality. Subsequent type of extrinsic motivation is identified regulation, which is associated with more autonomic behaviors and internal perceived locus of control. The person regulated through identification accepts values and standards connected with the behavior and perceives them as important. Still, the behavior is a means to some goal. An example may be eating healthier food in order to reduce weight or exercise in order to look prettier. The last, and the most autonomic form of extrinsic motivation according to SDT is integrated regulation, when the pro-health activity is not only personally important and valued (as it was the case with identified regulation), but it is also a natural consequence of one's identity and system of values. For example, when one perceives him/herself as a sports person then doing sports is a natural thing to do, it's an “idea for life” which belongs to the value system. This regulation, however, is still considered external as the behavior serves achieving some external goal—creating or confirming one's identity. The sixth, and last form of regulation distinguished is the intrinsic regulation, which is a separate category of the continuum. The intrinsically motivated pro-health behavior is fun and enjoyable for its own sake, the activity is treated as play, an opportunity to discover, and expand one's competencies and capacities. In other words, intrinsic motivation, in its purest sense, means “to play or explore an activity because it's itself is interesting” (Ryan and Deci, 2017, p. 123). Playing football for fun and pure enjoyment of the game might be an example of intrinsically motivated behavior. The OIT theory assumes that the more autonomously regulated the health behavior is, the greater effort, engagement, persistence, and stability that individual is likely to evidence in that behavior (Ryan and Deci, 2017). Consequently, in order to promote more stable and persistent change (or implementation) of particular type of behavior we need a proper understanding of the mechanisms which lie underneath.


The Reasons Behind the HBMS Scale Construction

The reason behind the construction of the HBMS is the need of a measurement tool that considers motivation toward pro-health behaviors in a qualitative way and takes into consideration different styles of regulation. When developing the HBMS we referred to a category of health behaviors understood as “any activity undertaken by a person believing himself to be healthy, for the purpose of preventing disease or detecting it in an asymptomatic stage” (Kasl and Cobb, 1966, p. 531). Specifically, we concentrated on narrow category of pro-health behaviors (Conner and Norman, 1996; Sȩk, 2005) composed of personal routine daily health activities, named health practices (Harris and Guten, 1979). A conceptual framework of the HBMS was also based on the SDT (Ryan and Deci, 2000, 2017) and in particular on one of its subtheories—OIT (Deci and Ryan, 2000; Vansteenkiste et al., 2009; Ryan and Deci, 2017). The HBMS was thought as an operationalization of Ryan and Deci's concept of six different types of motivational regulation. These different forms of motivational regulation are conceptualized as lying along a continuum from non-autonomous to wholly autonomous forms of behavioral regulation. For the recent 30 years, this theory has been an important research area in the field of optimal human functioning in various social situations (Levesque et al., 2007; Pittman and Zeigler, 2007; Shah and Gardner, 2008; Vallerand et al., 2008; Chrupała-Pniak and Grabowski, 2016). Nevertheless, undertaking pro-health behaviors is still an insufficiently explored issue in the context of human motivation. Poland also lacks diagnostic tools that would allow for the measurement of this theoretical construct in a health-related context. The only tools, which are currently available, measure motivation toward different then health activities, such as work (Bańka, 2005; Wojdyło and Retowski, 2012; Chrupała-Pniak and Grabowski, 2016) or study (Gózdz, 2015). The construction of the HBMS seems to fill this gap. Currently, the only questionnaire that allows to diagnose the qualitative facets of motivation (according to SDT) is the Treatment Self-Regulation Questionnaire (TSRQ) (Ryan and Connell, 1989; Levesque et al., 2007). The TSRQ is a tool that measures pro-health behaviors in four different contexts—quitting smoking, reducing of alcohol use, changing eating habits, and changing physical exercise patterns (Levesque et al., 2007). The tool, although widely used, has some limitations. The questionnaire is limited to only one of the four contexts of pro-health behavior and may selectively diagnose only three of the six regulative styles (amotivation, external regulation and introjected regulation) and one broader motivational composite which is autonomous motivation. Although, according to Vallerand (1997) and Vallerand and Ratelle (2002) autonomous motivation includes three regulatory styles (identified, integrated and intrinsic regulation), the TSRQ lacks items operationalizing the third one (intrinsic regulation). The tool has also varied number of items for each of the subscales and in two subscales, the number of items is too low: 3 items for amotivation subscale and 2 items for introjected regulation subscale, respectively. According to the methodological literature (Zawadzki, 2006; Brzeziński, 2007) low number of items in a scale may reduce the reliability of the tool.

The project of creating and validating of the HBMS was designed to address the limitations of the TSRQ. When developing the HBMS, we aimed to make it a valuable alternative to the TSRQ. The new questionnaire was supposed to capture all the six regulatory styles described within motivational continuum in a more generic health context. Such a scale could be used for both scientific and practical purposes, providing healthcare professionals with helpful tool for planning health promotion interventions with their patients or clients.




RESEARCH PROBLEM AND HYPOTHESES

The main goal of this study was to construct and validate the Health Behavior Motivation Scale (HBMS) for assessing the motivation toward pro-health behaviors in population of healthy adults. For this purpose, three studies were conducted. Study 1 served to identify the factor structure of the HBMS. In Study 2 we aimed to verify the factor structure developed in Study 1 and assess the HBMS psychometric properties (discriminant and convergent validity and the internal reliability). Study 2 also served to corroborate if in the given population it is possible to sub-groups, that would differ significantly in terms of their regulatory profile. We also wanted to determine whether there is a relationship between the extracted HBMS profiles and health-related behaviors. Finally, in Study 3 we aimed to assess the test–retest reliability of the HBMS.

In terms of structural validity, we assumed that the factor structure of the HBMS would correspond with the OIT taxonomy of regulatory styles (Ryan and Deci, 2000, 2017) (H1). Based on the Ryan and Connell (1989) and Deci and Ryan (2000) we expected that latent variables representing individual components of the regulatory styles will be correlated with each other. We also anticipated that dimensions, representing the regulatory styles, that are closer together along the continuum will be more highly correlated than those theorized to be more distant (Ryan and Connell, 1989) (H2).

In terms of convergent and discriminant validity, four hypotheses were formulated: we expected that the HBMS subscales would be correlated with the selected subscales of the Aspiration Index (Kasser and Ryan, 1993, 1996), the Promotion and Prevention Self-Regulation Scale (Kolańczyk et al., 2013), the Sociocultural Attitudes Toward Appearance (Schaefer et al., 2015) and the Multidimensional Body-Self Relations Questionnaire (Cash, 2000). Specifically, we expected that intrinsic aspirations and health aspirations will be positively correlated with autonomous forms of motivational regulation (e.g., intrinsic or identified and integrated regulation), and negatively correlated with controlled forms of motivational regulation (e.g., external regulation) (Kasser and Ryan, 1996; Piko and Keresztes, 2006) (H3). With respect to the regulatory focus (Higgins, 1998), we expected that promotion focus will be associated with autonomous forms of motivational regulation and negatively with controlled forms of motivational regulation and amotivation. Prevention focus, on the other hand, should be related to controlled forms of regulation, especially introjected regulation. Motivation strength was expected to be negatively related to amotivation, and positively related to autonomous forms of motivational regulation (Deci and Ryan, 2000) (H4). Based on SDT theory and literature reports (De Charms, 1968; Nicholls, 1984; Williams et al., 1996; Deci and Ryan, 2000; Chrupała-Pniak and Grabowski, 2016; Raposo et al., 2020) we expected that different types of ideal appearance pressures exerted by family, media and peers will be positively correlated with controlled forms of motivational regulation (external regulation, introjected) and amotivation (H5) Based on literature reports (Williams et al., 1998; Levesque et al., 2007; Vallerand et al., 2008; Juczyński, 2012), we also expected that the positive evaluation of fitness and health, as well as orientation to these aspects of the physical self in the MBRSQ will be positively correlated with the autonomous forms of motivational regulation (intrinsic, integrated and identified regulation) and negatively with external regulation and amotivation. Moreover, positive associations were expected between health and fitness orientation and introjected regulation (Williams et al., 1998; Levesque et al., 2007) (H6). Finally, we expected that sub-groups extracted in the LPA with lower levels of autonomous forms of motivational regulation would declare lower levels of healthy eating habits, preventive health behaviors and health practices as well as less positive mental attitude toward health measured by the Health Behavior Inventory (Juczyński, 2012) when compared to the sub-groups with higher levels of autonomous forms of motivational regulation (H7).


Construction of the HBMS Questionnaire

The HBMS scale development was based on recommended, theoretical procedure of diagnostic measures construction (Deci and Ryan, 1985; Magnusson, 1991; Deci et al., 1994; Ryan and Deci, 2000; Zawadzki, 2006; Brzeziński, 2007; Hornowska, 2007). Seventy test items included in six scales (which constituted the operationalization of six regulatory styles) were generated based on analyzing the conceptual assumptions of SDT theory (Deci and Ryan, 1985; Deci et al., 1994; Ryan and Deci, 2000). This stage of the tool's construction process was carried out with the participation of two psychologists specializing in issues of health psychology and research on motivation based on SDT.

In the next step, the generated items were subjected to linguistic and content analyses (Hornowska, 2007). The linguistic assessment was carried out by a team of three psychologists and two Polish philologists. All the items were checked in terms of their vocabularies' degree of comprehensibility, grammatical correctness as well as length and complexity (Hornowska, 2007). Nine items that were assessed as incomprehensible or too lengthy were eliminated. The version of the HBMS, reduced to 61 items, was subjected to further content analysis aimed at determining its compliance with the theoretical construct. The analysis was conducted by a group of competent judges, consisting of three psychologists specializing in research on motivation in terms of SDT and having psychological practice in motivating people in the professional environment. The team included a certified sports psychologist of the Polish Psychological Association, a member of the Polish Olympic Committee and the Central Center of Sports Medicine. Each judge was given the definition of the six regulatory styles (presented in the theoretical introduction to the manuscript). The judges were then asked to allocate each of the 61 initial test items to one of the six regulatory styles. Kendall's W coefficient was used as a measure of the judge's score compliance. On the basis of the feedback provided by the judges, the number of items was reduced to 52. Ambiguous items, difficult to assign to one specific dimension were eliminated. The coefficient's value, W = 0.94, [image: image] = 143,72, p < 0.001, proved a high degree of agreement between the judges' assessment and did not provide grounds for further reducing the scale. Consequently, 52 statements were found in the HBMS' first version. At the end of this stage, the questionnaire's administrative issues were established. These included authoring an author's note and its name, clarifying the instructions contained in it, and determining the format of responses and the order of items in the questionnaire. All items contained in HBMS were given the nature of closed statements with the possibility of providing one of five categories of answers: 0–this statement does not suit me at all, 1–this statement suits me very poorly, 2–this statement suits me poorly, 3–this statement suits me on average, 4–this statement suits me well, 5–this statement suits me very well, 6 –undecided. The last category of answers (6–undecided) at the analysis stage was treated as missing data. Such prepared scale was used in three studies in order to assess its psychometric properties: validity and reliability.




STUDY 1

The aim of Study 1 was to investigate structural validity and internal consistency of the HBMS.


Procedure and Participants

The research project was conducted on 734 healthy adults (without any chronic illnesses) recruited from a non-clinical population. Three samples were tested, Study 1 (N = 332), Study 2 (N = 342) and Study 3 (N = 60). The sample sizes in Studies 2 and 3 were determined in accordance with the recommendations formulated by Mundfrom et al. (2009) regarding the minimum required to perform factor analyses.

A purposive sampling approach was used in the study (Brzeziński, 2006). Inclusion criteria encompassed being 18 years of age or older, no history or presence of chronic medical. Available people—volunteers meeting the above criteria—participated in the study. There was no remuneration for participation.

Data was collected from November 2020 to February 2021. The participants of the study were recruited among university students and employees of various workplaces, enterprises and companies throughout Poland. All three studies were conducted individually, using the paper-and-pencil method, in the presence of a researcher. The project was conducted in accordance with the recommendations of the Code of Ethics for the Psychologist of the Polish Psychological Society (Polish Psychological Association [PTP], 1992). The protocol of this study was accepted by the ethics committee of the Maria Grzegorzewska University. All participants provided informed consent.

Information on the sample structure is presented in Table 1. Apart from the sociodemographic variables, the description of the sample (in Studies 1, 2, and 3) also includes variables describing the subjective assessment of health status and the degree of implementation of pro-health behaviors and their regularity.


Table 1. Summary of the characteristics of the tested samples, Study 1–3.

[image: Table 1]



Measures

Participants completed the HBMS questionnaire and the sociodemographic survey, containing questions about the health assessment and implementation of the pro-health behaviors.



Statistical Analyses

The analyzes used in Study 1 are presented in Figure 2. Statistical analyses were performed using IBM SPSS Statistics 26 software (IBM Corporation, 2019) and AMOS 26.0 software (Arbuckle, 2019).


[image: Figure 2]
FIGURE 2. HBMS validation procedure.



Structural Validity and Internal Reliability

In order to verify the factorial structure of the 52-item version of the HBMS confirmatory factor analysis (CFA) based on the likelihood method was conducted. To determine the adequacy of the model fit, two criteria were used: RMSEA (root mean of square error of approximation) and CFI (comparative fit index). The first criterium is a measure of model-to-data mismatch (Byrne, 2010). The second one is used to assess the quality of the model's fit by comparing it with the variance-covariance matrix (Byrne, 2010). In publications devoted to structural modeling, it is assumed that the RMSEA value should be as close to zero as possible (Byrne, 2010), whereas CFI index should have values above 0.95 (Hu and Bentler, 1999, as cited in Byrne, 2010). However, the preliminary structure did not yield adequate fit. The values of fit indices were equal to CFI = 0.84, RMSEA = 0.08. Therefore, the preliminary structure was rejected, and exploratory factor analysis (EFA) was performed. The values of factor loadings acquired in the CFA are presented in Supplementary Table 1A.

In the next step, in order to verify identify the dimensionality of the items, the EFA was performed, using a Principal Component Analysis (PCA) with Oblimin rotation and Kaiser normalization. This rotation was selected because of the assumed possibility of factor correlations (Tabachnick and Fidel, 2007). Components were identified based on sedimentation (scree plot) graphs (Izquierdo et al., 2014).

The measures of the sample selection's adequacy were satisfactory. Bartlett's Test of Sphericity was significant (χ2 = 12,381.40, df = 1,326, p < 0.001), and the KMO measure of sampling adequacy was 0.94. The obtained results indicate a good fit of the model to the data and constitute the basis for the use of EFA in assessing relationships between observable variables (Field, 2005). The analysis showed six main components with an eigenvalue above one, explaining a total of 72.55% of the variance. However, due to the shape of the scree plot, clearly showing five components, Horn's parallel analysis was executed. “The method compares the eigenvalues generated from the data matrix to the eigenvalues generated from a Monte-Carlo simulated matrix created from random data of the same size” (Allen, 2017, p. 518). In Horn's Parallel Analysis, the eigenvalues of the EFA should be higher than those obtained from the parallel analysis (Horn, 1965). The eigenvalue of the fifth factor in the actual data (EFA) is 1.49 and it's <1.61 in the simulative data of Parallel Analysis. In that case, the factor five should be considered as the point at which Parallel Analysis introduces a decision about the number of factors. The results of our analyzes are presented in Table 2 and illustrated in the Figure 3.


Table 2. Eigenvalues of EFA and random data - parallel analysis using the Horn's method, Study 1.
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FIGURE 3. Plot for Horn's Parallel Analysis.


As a result of the conducted analyzes, the 5-factor solution was finally adopted. The results of Bartlett's Test of Sphericity and the KMO measure were: χ2 = 12,381.40, df = 1,326, p < 0.001; 0.94, respectively. After the rotation, the first factor explained 36.67% of the variance, and the next ones were: 19.51, 6.95, 4.46, and 2.84%. The five factors derived from the EFA account for 70.44% of the common variance. In the next step, within each dimension, six items with the highest factor loadings were selected. Thus, the final version, consisting of 30 test items was obtained.

In the next analysis, the internal structure of the final version of the scale, composed of 30 statements, was examined. Again, the five-component EFA was used, performed using the principal component method, with Oblimin rotation and Kaiser normalization. Bartlett's Test of Sphericity was significant (χ2 = 6,765.51, df = 435, p < 0.001) and the sampling adequacy measure was high (KMO = 0.92) (Field, 2005). The total variance explained by the model was 75.72% (Factor 1: 31.02%, Factor 2: 25.08%, Factor 3: 9.39%, Factor 4: 6.26%, and Factor 5: 3.96%). Table 3 lists the factor loadings of the five factors extracted in the final solution.


Table 3. Factor loadings in EFA for 30-item Health Behavior Motivation Scale (HBMS), Study 1.

[image: Table 3]

Next, Cronbach's alpha (α) and McDonald's omega (ω) were used to assess the internal consistency of each factor. The values of Cronbach's alpha ranged 0.91–0.94, and McDonald's omega 0.83–0.94. The results indicate high reliability of the five dimensions of the HBMS (Table 3).




Discussion

Based on our analyses, we can conclude that the HBMS is a structurally valid and reliable tool.

Both, CFA and EFA with Horn's Parallel Analysis, resulted in emergence of five-factor model corresponding with the motivational continuum by Ryan and Deci (2000, 2017). The following factors were extracted: intrinsic regulation, integrated and identified regulation, introjected regulation, external regulation and amotivation. Although, the model corresponds to the theoretical OIT taxonomy of regulatory styles, the number of factors is reduced, therefore H1 was only partially confirmed. In our analysis, identified regulation and integrated regulation, which are originally distinct, constitute one dimension.

Similar difficulties encountered the authors of the TSRQ (Levesque et al., 2007). In their validation studies (Levesque et al., 2007) intrinsic, identified and integrated regulation formed one dimension (autonomous regulation). Explanations that help to understand these results can be found in the characteristics of the integration dimension and the difficulties with its operationalization, as pointed out by other researchers (Vallerand, 1997; Meyer and Gagne, 2008; Chrupała-Pniak and Grabowski, 2016). The combining the dimension of identified and integrated regulation into one general composite has its justification in the subject's literature (Deci and Ryan, 2000, 2008). Both dimensions still belong to external motivation, but already autonomously regulated. The difference between them essentially comes down to the fact that in the case of identified regulation, individuals identify themselves with a set of values and meanings, accepting them as their own, while in the case of integrated regulation a given value or meaning falls within the scope of one's identity (Deci and Ryan, 2000).




STUDY 2

The aim of Study 2 was to verify the factor structure developed during EFA and Horn's Parallel Analys is in Study 1 and assess the HBMS psychometric properties (discriminant and convergent validity and the internal reliability).


Procedure and Participants

The sample in Study 2 was comprised of 342 healthy adults. The detailed description of the sample structure is presented in Table 1.



Measures

Participants completed a set of six questionnaires and the demographic survey.


Aspiration Index

Aspiration Index (AI-23) is grounded in SDT and measures the content of life goals. It was created by Kasser and Ryan (1993, 1996) and adapted to Polish by Górnik-Durose et al. (2018). The AI-23 contains 23 items and seven specific subscales, which make up three categories of goals: intrinsic, extrinsic and self-transcendent. Respondents assess the importance of 23 goals on a five-point scale, ranging from 1–not at all important to 5–very important. A higher total score on each scale indicates a higher importance of certain goal category. AI-23 has satisfactory psychometric parameters (Górnik-Durose et al., 2018). In the present study, the reliability measured by Cronbach's α coefficient varied between 0.69 and 0.82. In our analyses, we referred to the intrinsic aspirations of meaningful relationships, personal growth, and community contributions, as well as aspiration of good health.



Promotion and Prevention Self-Regulation Scale

Promotion and Prevention Self-Regulation Scale (PPSS) (Kolańczyk et al., 2013) is a measure of promotion and prevention regulatory focus. The tool is based on Higgins (1987) theory, as well as on the results of the studies on emotionality of people differing in dispositional regulatory focus. It contains 27 items within three subscales: promotion, prevention and strength of motivation. Respondents assess each item on five-point scale, ranging from 1–strongly disagree to 5–strongly agree. The tool has satisfactory psychometric parameters (Kolańczyk et al., 2013). In our study Cronbach's α coefficient ranged from 0.76 (strength of motivation) to 0.82 (promotion focus).



Multidimensional Body-Self Relations Questionnaire

Multidimensional Body-Self Relations Questionnaire (MBSRQ) (Cash, 2000) is a well-validated measure of body-image attitudes. It was created by Cash (2000) and adapted by Schier, Rzeszutek, Topór, Matkowska and Pasternak (Pasternak, 2018). The tool contains 69 items and ten subscales, describing different aspects of the attitude to the body image including evaluative, cognitive and behavioral components. In the present study four subscales were used: the fitness and health evaluation subscale and the fitness and health orientation subscale. High scorers consider themselves as physically fit, healthy and try to lead a healthy lifestyle. Respondents assess each item on five-point scale, ranging from 1–definitely disagree to 5–definitely agree. The MBRSQ has satisfactory psychometric parameters (Cash, 2000). In our study, Cronbach's α coefficient for these subscales varied between 0.80 and 0.91.



Sociocultural Attitudes Toward Appearance

Sociocultural Attitudes Toward Appearance (SATAQ-4) was used to measure internalization of appearance ideals as well as perceived sociocultural pressures related to the appearance including three different aspects (family, peers and media) (Schaefer et al., 2015). In our study we used Polish adaptation. The tool contains 22 items within five subscales: internalization: thinness, internalization: muscularity, pressures: family, pressures: media and pressures: peers. In the present study only subscales regarding to pressures were used. Respondents assess each item on a five-point scale, ranging from 1–definitely disagree to 5–definitely agree. A higher total score indicates a higher pressure perceived to reach such ideals. The SATAQ-4 has satisfactory psychometric parameters (Schaefer et al., 2015). In our analyses, Cronbach's α coefficient for these subscales ranged between 0.92 and 0.96.



Health Behavior Inventory

Health Behavior Inventory (IBH) is a (Juczyński, 2012) measure of health-related behaviors. It contains 24 statements within four subscales: healthy eating habits, preventive health behaviors, health practices and positive mental attitude toward health, connected with avoiding strong emotions, tensions and stresses. Respondents assess each item on five-point scale, ranging from 1–almost never to 5–almost always. A higher total score indicates a higher frequency in implementing health-related behaviors. The inventory has good statistical parameters (Juczyński, 2012). In our study, Cronbach's α coefficient ranged between 0.62 and 0.82.




Statistical Analyses

The data analysis in Study 2 consisted of two consecutive steps.

The first series of analysis (presented in Figure 2) served to assess the validity of the HBMS. Further analysis aimed to define characteristic classes that differed regarding their profile of regulatory type. This approach is an application of a person-centered perspective, which in contrast to variable-centered approach, takes into account the heterogenity of participants within the studied variables. We extracted two classes that differed regarding their regulatory profile and examined the differences between them in terms of health-related behaviors. Statistical analyses were performed using IBM SPSS Statistics 26 software (IBM Corporation, 2019) and AMOS 26.0 software (Arbuckle, 2019). LPA was carried out in R Statistics software with the use of tidyLPA package.



Results


Structural Validity and Internal Reliability

When constructing the model for analysis, we assumed, based on the Ryan and Connell (1989) and Deci and Ryan (2000) that latent variables representing individual components of the regulatory styles will be correlated with each other (H2). The parameter values were estimated using the maximum likelihood method. Again, to determine the adequacy of the model fit, two criteria were used: RMSEA and CFI. The measures of RMSEA = 0.053 and CFI = 0.955 reached values that yield a good fit of the data to the HBMS model. All items constituting HBMS dimensions had significant factor loadings, which confirms the model developed in Study 1.

In the next step, we analyzed the internal consistency of the HBMS scales in this sample. All of them achieved a satisfactory level of reliability measured by Cronbach's α and ω coefficients. We decided to provide ω coefficients as a more adequate measure of reliability, still keeping Cronbach's α as most commonly used index of reliability (Hayes and Coutts, 2020). The results of both analyses are displayed in Table 4.


Table 4. Factor loadings in CFA for 30-item health behavior motivation scale (HBMS), Study 2.
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Intercorrelations Between HBMS Dimensions

In the next step, the intercorrelations between the HBMS dimensions were assessed. As expected (H2), scales associated with higher degree of perceived autonomy (intrinsic regulation, identified and integrated regulation) correlated positively with each other and negatively with External regulation and Amotivation. The maximum value of Pearson's r correlation coefficient was obtained for the Intrinsic regulation and Identified and integrated regulation. Also scales associated with lower degree of perceived autonomy (external regulation and amotivation and external regulation and introjected regulation) were positively and highly intercorrelated. Positive and moderate value of correlation coefficient was found for external and introjected regulation (both associated with an external locus of causality). External regulation and identified and integrated regulation did not correlate with each other. The obtained results are displayed in Table 5. Based on modification index values, with the threshold value of 4, the model included correlations between items: 24 and 10 (constituting the Introjected regulation subscale), as well as correlations between items 20 and 25 (constituting the External regulation subscale).


Table 5. Intercorrelations of the health behavior motivation scale (HBMS) dimensions, Study 2.
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Differences in the HBMS Dimensions for Sociodemographic Variables

Next a comparison of the intergroup differences in the HBMS dimensions in terms of sociodemographic variables (including gender, age, education and place of residence) was performed. According to the Student's t-test values for the independent samples, there was a statistical difference between men and women regarding introjected regulation, t(338) = 2.27, p < 0.05. Within this dimension, women scored significantly higher (M = 17.96, SD = 7.71) than men (M = 15.98, SD = 8.35). We also examined the differences in the HBMS dimensions based on age, the education level and the size of the place of residence. Our analysis showed that there is a statistical difference in types of motivational regulation conditioned to the size of the place of residence, t(269, 78) = 2.61, p < 0.05). People who live in small and middle cities have higher level of amotivation (M = 8.54, SD = 8.30) compared to the big city dwellers (M = 6.26, SD = 7.31). We did not find any differences in the HBMS dimensions conditioned to age or level of education. The results of our analyzes are included in the (Supplementary Tables 2A–5A).



Convergent and Discriminant Validity

In the next step, the construct validity of the HBMS was verified (H3–H6). First, correlations with the AI-23 (Kasser and Ryan, 1993, 1996) and the SSPP (Kolańczyk et al., 2013) were assessed (H3–H4). The obtained results are presented in Table 6.


Table 6. Pearson's and Spearman's correlation coefficients between the health behavior motivation scale (HBMS) subscales and different dimensions of AI23 and SSPP, Study 2.
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The correlation matrix between the HBMS and the AI-23 subscales showed positive correlations between health (moderate) and intrinsic aspirations (weak and moderate correlations) and intrinsic, identified and integrated regulation (autonomous forms of regulation) (H3). The correlations were stronger for health aspiration index than for the intrinsic aspiration index. Moreover, both health aspiration and intrinsic aspiration indices showed moderate positive correlations with introjected regulation. Intrinsic aspiration index, correlated negatively with external regulation and amotivation, whereas health specific aspiration did not correlate with external regulation, but correlated negatively with amotivation. These results confirm hypothesis H3.

The HBMS scales also correlated with the SSPP subscales (H4). When it comes to general motivation strength and promotion focus scales, they were both positively weakly associated with intrinsic regulation and identified and integrated regulation (autonomous forms of regulation). Moreover, motivation strength showed weak negative correlations with external regulation and amotivation and promotion focus was positively weakly associated with introjected regulation and negatively with amotivation. The prevention focus, on the other hand, showed moderate positive correlations with introjected and external regulations and weak positive correlations with intrinsic, integrated and identified regulations. These results confirm hypothesis H4.

Next the correlations between the HBMS and various dimensions of body image measured by the SATAQ-4 (Schaefer et al., 2015) and the MBRSQ (Cash, 2000) were assessed (H5–H6). The results of this analysis are presented in Table 7.


Table 7. Pearson's correlation coefficients between the health behavior motivation scale (HBMS) subscales and different dimension of SATAQ-4 and MBRSQ, Study 2.
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The analysis of correlation matrix between the HBMS and the SATAQ-4 scales (Table 7) revealed the existence of weak and moderate, positive correlations between the different types of ideal appearance pressures exerted by family, media and peers and controlled forms of motivational regulation (introjected and external regulation) and amotivation. The strongest correlations of moderate size were obtained for external regulation. The only dimension, which was not significantly associated with introjected regulation was family pressure. In addition, no statistically significant correlations were observed between the SATAQ-4 dimensions and autonomous forms of regulation - intrinsic, identified and integrated regulation. The correlation pattern is as expected and confirms H5.

Moreover, an analysis of the obtained results showed that the positive evaluation of fitness and health and orientation to these aspects of the physical self in the MBRSQ are moderately positively correlated with the autonomous forms of motivational regulation (intrinsic, integrated and identified regulation) and weakly negatively correlated with external regulation and amotivation. Additionally, introjected regulation was weakly, positively correlated with health and fitness orientation. The strongest correlations were obtained for intrinsic regulation and amotivation. No significant relations were found only between the introjected regulation and fitness and health evaluation. The obtained results confirmed H6 (Valentine and Cooper, 2003).



Profile Analysis

In the next step, latent profile analysis (LPA) (Rosenberg et al., 2019) was executed in order to estimate distinct HBMS profiles and extract different subgroups of respondents differing in terms of their regulatory style. The HBMS dimensions served as the basis for latent class extraction. In order to determine the adequacy of the model fit, three criteria were used: AIC (Aikake information criterion), BIC (Bayesian information criterion) (Akaike, 1973; Schwarz, 1978) and the measure of Entropy (Celeux and Soromenho, 1996). In case of AIC and BIC criteria, lower values indicate better model parameters and its higher predictive value (Akaike, 1973; Schwarz, 1978). In case of the measure of Entropy, values >.07 indicate acceptable classification accuracy (Jung and Wickrama, 2008). According to the values of the fit statistics (AIC = 2,944.81; BIC = 3,089.84; entropy = 0.81) the model with two extracted classes, presenting two distinctive profiles: “Extrinisic” and “Intrinsic” was with best fitted to data. Values of fit indices for all models tested are provided in Table 8. Figure 4 presents the mean values of the standardized variables in the extracted classes.


Table 8. Fit indices and entropy values for models tested in latent profile analysis, Study 2.
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FIGURE 4. Profiles of regulatory styles (Study 2).


In the first class the extracted “Extrinsic” profile was characterized by a lower level of intrinsic, integrated and identified regulation and a higher level of external regulation and amotivation. Second class, with “Intrinsic” profile, revealed higher level of intrinsic, integrated and identified regulation and lower level of external regulation and amotivation.

Next, the two extracted classes were compared in terms of health-related behaviors (H7). The t-test for independent samples was performed. Both classes differed significantly, in terms of: healthy eating habits [t(252) = −5.45; p < 0.01] preventive health behaviors [t(252) = −2.53; p < 0.01], health practices [t(252) = −4.56; p < 0.01] and positive mental attitude [t(252) = −3.30; p < 0.01]. Mean values of each of the analyzed dimensions were significantly higher in the second class, with “Intrinsic” profile (Figure 5). The obtained results confirm H7.


[image: Figure 5]
FIGURE 5. Mean values of health-related behaviors in the two extracted classes (Study 2).





Discussion

The results of the validation procedure performed in Study 2 confirm the HBMS structural, convergent and discriminant validity.

The CFA analysis confirmed the model developed in EFA, proving its structural validity. All HBMS dimensions were characterized by a satisfactory level of reliability measured by Cronbach's α and ω coefficients. The matrix of relations obtained in the present study was similar to the one obtained by Ryan and Connell (1989). Regulatory styles theorized to be closer together along the motivational continuum (Ryan and Deci, 2000, 2017) were more highly correlated than those theorized to be distant. These results confirm H2. The strongest correlation coefficients occurred between the regulatory styles, that are more autonomous and associated with an internal locus of causality (Ryan and Deci, 2000). On the other hand, the high value of r-Pearson coefficient between introjected and external regulation may be related to the fact that both regulatory styles are associated with pressure: external (in the case of the external regulation) or internal (in the case of the introjected regulation) (Ryan and Deci, 2000). Because of these similarities, some researchers combine these two types of regulation into a more general controlled motivation composite (Williams et al., 1996).

Most of the expectations which concern the theoretical construct validity have been confirmed. Autonomous regulation of pro-health behavior is associated with setting intrinsic types of goals (especially health related) (Ryan and Deci, 2000) and proved to be stronger than other types of regulations associated with general motivation strength. Controlled regulation of pro-health behavior have generally weaker positive associations with intrinsic types of aspirations (Ryan and Deci, 2000) and with general strength of motivation. Amotivation was negatively related to intrinsic aspirations and promotional orientation and motivation strength, proving to be a good measure of lack of motivation. All the associations, however, were weak or moderate. This implies that the construct of regulation of health behavior is connected, but not interchangeable with both the concepts of aspirations and promotion and prevention self-regulation. These results confirm H3 and H4 (Kolańczyk et al., 2013). The relationships between the HBMS and the SATAQ-4 obtained in our study are also consistent with the assumptions of SDT theory (Deci and Ryan, 2000) and confirm H5 According to researchers (Ryan and Deci, 1985, 2000; Williams et al., 1996; Vallerand, 2000; Ryan et al., 2008) the SDT theory allows for multidimensional insight into the levels and types of motivation on hierarchically ordered different levels of regulatory styles. Thus, aside from the central division into external and internal motivation, it also captures aspects of separation into two general composites of motivation—autonomous and controlled. Within this division, the autonomous forms of regulation usually include intrinsic, identified and integrated regulation, whereas controlled forms of motivation include—introjected and external regulation (Williams et al., 1996). According to the researchers (Williams et al., 1996; Chrupała-Pniak and Grabowski, 2016) the main difference between external and introjected regulation is that in the former case, the pressure is external, whereas in the latter case, it comes from within. The results obtained in our study are not only consistent with SDT assumptions but are also in line with the results of other studies (Raposo et al., 2020) showing the relationships, between the regulatory styles and variables related to perceived pressure. Also, positive correlations between the different types of ideal appearance pressures exerted by family, media and peers with amotivation and introjected and external regulation confirm the theoretical validity of the HBMS.

The correlation coefficients between the HBMS sub-scales and the MBRSQ can also be considered a confirmation of the validity. The analysis of the obtained results allows us to conclude that a higher intensity of autonomous styles of regulation coexists with a more positive assessment of health and fitness and greater commitment to efforts to maintain good health and fitness. The opposite direction of dependence was obtained for external regulation and amotivation. Moreover, introjection was significantly associated with a higher degree of health and fitness orientation. This pattern of results was also obtained in the other studies, which analyzed the correlation between regulation styles and constructs such as positive and health outcomes (Williams et al., 1998; Levesque et al., 2007). An analogy in the results can be observed for all the analyzed dimensions of HBMS.

Finally, in the LPA, we observed two distinct profiles of participants. The first one—“Extrinsic”—was associated with a lower level of autonomous forms of regulation and a higher level of controlled forms of regulation. Second profile—“Intrinsic”—was the mirror image of the first profile and was associated with a higher level of autonomous forms of regulation and a lower level of controlled forms of regulation. The two classes differed in terms of health-related behaviors (H7). Participants with the “Intrinsic” profile were more health-oriented than participants with the “Extrinsic” profile. The results obtained in our study are in line with the results of other researchers (e.g., Hardcastle et al., 2015), applying a variable-centered approach, which rely on analyzing relationships between single regulatory styles and variables describing health-related behaviors. For instance, some studies suggest that amotivation toward health-related behaviors is associated with an inability to identify the reasons for acting and poor adherence to health behaviors (Thøgersen-Ntoumani and Ntoumanis, 2006). Low health behavior maintenance is also associated with external regulation (Ryan and Deci, 2000). Intrinsic regulation is in turn significantly and positively associated with positive health outcomes (Levesque et al., 2007). However, both the clinical practice and research show that while implementing change of health behaviors the regulatory style is fluctuating. Individuals implementing health behavior changes (eg. changing their eating habits) report being alternately amotivated and externally regulated with a focus on achieving external goals (Poraj-Weder et al., 2021). According to Ryan and Deci (2000), the boundaries between the regulatory styles are not firmly defined. People present a specific motivational profile, not a specific type of regulation (Teixeira et al., 2012). Thus, applying the person-centered perspective to understand how participants presenting various regulatory profiles differ in terms of health-related behaviors is a novelty of the study and its strength.




STUDY 3

The aim of Study 3 was to analyze test-retest reliability of the HBMS. Specifically, we tested if scores on the HBMS are relatively stable over time.


Procedure and Participants

The sample in Study 3 comprised 60 healthy adults (Table 1). Similar to Study 1 and Study 2, Study 3 was conducted individually using the paper-and-pencil method, in the presence of a researcher.



Measures

Participants completed the HBMS twice with a 2-week interval in between the test and retest.



Statistical Analyses

The analyzes used in Study 3 are presented in Figure 2. Statistical analyses were performed using IBM SPSS Statistics 26 software (IBM Corporation, 2019).



Results

The aim of Study 3 was the assessment of the test-retest reliability that lets to verify if scores on the HBMS are relatively stable over time. For estimating test-retest reliability intraclass correlation coefficient (ICC) was used. The stability of scores over time was assessed in the study conducted with a 2-week interval in between the test and retest. The results of the reliability assessment of the HBMS is presented in the Table 9.


Table 9. Results of the reliability assessments of the health behavior motivation scale (HBMS), Study 3.
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The intraclass correlation coefficients were in the 0.67–0.94 range.



Discussion

The results of the study 3 show that the test-retest reliability of the HBMS (as measured by interclass correlation coefficient) was satisfactory. The obtained values of the interclass correlation coefficients of all subscales of the HBMS did reach the recommended in the literature (Liljequist et al., 2019) threshold of 0.50. The ICC values were mostly high or very high and all were satisfying, which proves that the HBMS is a reliable measurement tool. Thus, the HBMS ensures the satisfactory stability of the measurement of various forms of motivational regulation to undertake pro-health behaviors at different time-points.




GENERAL DISCUSSION

The aim of our study was to construct and validate the Health Behavior Motivation Scale (HBMS). Basing the HBMS structure on the applicable recommendations regarding the procedure of constructing diagnostic tools (Magnusson, 1991; Zawadzki, 2006; Brzeziński, 2007; Hornowska, 2007) allowed for its careful development in the scope of the adopted construction strategy and conceptual theoretical foundations, as well as for its linguistic validation. In addition, the linguistic and content analysis (Hornowska, 2007), as well as formalized content accuracy analysis (Zawadzki, 2006), along with the procedure of competent judges led to the elimination of incorrectly formulated linguistically and inaccurate items. The linguistic validation was carried out while the tool was being constructed. This enabled the development of its test version, which underwent psychometric properties assessment in the three studies (Study 1–3).

The studies 1–3 allowed for the verification of the HBMS psychometric properties. We posed seven hypotheses, all of which were confirmed. Internal structure of the HBMS was verified by means of confirmatory and exploratory (Study 1), and confirmatory (Study 2) factor analysis. The calculations were performed on various trials which allowed for the development of a stable and theoretically valid, five-factorial measurement model, describing the regulatory styles included in the motivational continuum by Ryan and Deci (2000, 2017). The reliability of the HBMS dimensions was assessed by evaluating its internal consistency by means of Cronbach's α and McDonald's ω coefficients (Study 1-Study 3) and the test-retest reliability (Study 3). The analysis of these results allows to conclude that the HBMS is internally consistent and ensures the satisfactory stability of the measurement. The Study 2 allowed for the verification of the HBMS construct validity (discriminant and convergent).


Limitations of the Study and Recommendations for Future Research

Despite the fact that we confirmed the factorial structure, reliability, and discriminant and convergent validity of the HBMS, and all the psychometric indicators are on, at least, satisfactory level, the study has its limitations.

Firstly, the factorial structure of the HBMS differs from the theoretical Organismic Integration Theory structure of regulatory types. In the structure of the HBMS the identified and integrated regulations were recreated as one factor. Although research confirms that identified and integrated forms of regulations are highly positively correlated and the correlation between these two types of regulation is the highest among all the regulation types (Ryan and Deci, 2017) and some authors operationalize them as one, generalized dimension of external autonomous regulation (Deci and Ryan, 2000, 2008; Levesque et al., 2007), they are still considered theoretically distinct. The use of the HBMS does not enable to differentiate between these two types of regulations. It would be therefore beneficial for future research on health behavior motivation to complement the HBMS with the subscales measuring both types of regulation.

It should be also emphasized that the HBMS is a tool that diagnoses the regulatory styles without taking into account the goal content (Ryan and Deci, 2000; Teixeira et al., 2012). In the light of SDT theory, the distinction between the content of goals and aspirations (like overall well-being, physical fitness physical attractiveness, etc…) and different regulatory reasons (to conform, to maintain self-esteem, to have fun) is important for a comprehensive motivation diagnosis (Ryan and Deci, 2000, 2017; Teixeira et al., 2012).

Another limitation of the presented method is that it focuses solely on pro-health behaviors (serving to maintain or restore health), disregarding anti-health behaviors (causing direct or distant health damage) (Heszen and Sek, 2012). Due to the fact that taking care of health is associated with both, engaging in health-related behaviors as well as avoiding anti-health behaviors, it seems justified to develop a second variant of the HBMS that measures the motivation toward avoiding anti-health behaviors.

Finally, the creation of the HBMS was highly reliant on questionnaires as a method of conducting research. Data based on self-report are affected self-presentation of participants and can also be influenced simply by a lack of knowledge in the areas that are being explored (McDonald, 2008). When designing further research, it is worth linking HBMS with specific behavioral measures related to healthful behavior.



Conclusions, Theoretical, and Practical Applications of the HBMS

The results of the present study show that the HBMS is a valid and reliable tool and can be successfully used in the population of healthy adults to measure motivation regulation toward health-related behaviors.

This tool has potential many applications in the health psychology area. The HBMS questionnaire can be used for both scientific and practical purposes. It can be a reliable and accurate instrument used in research which combines motivation and health psychology. It can also be used as a practical tool for healthcare professionals (psychologists, doctors, dietitians, diet coaches, and nutrition trainers). A key advantage of the HMBS is that it offers insight into an individual's motivational processes. This makes it possible to explain the mechanisms underlying the successes and failures of changing health-related behavior. Understanding these mechanisms may be used in practical way, by for example, helping to develop effective clinical intervention procedures resulting in profound and lasting changes in patients' health behavior (Halvari and Halvari, 2006). This can significantly contribute to increasing the effectiveness of implementing pro-health measures. The HBMS can find particularly useful in assessing an individual's readiness to engage in health behavioral change and setting motivational goals. Because each person's motivational status for health behavioral change is different, it is crucial to comprehend the types of an individual's motivational regulation styles and deliver an intervention tailored to each individual. The HBMS can serve as useful instrument to guide this process and enhance motivation to health behavioral change.




DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by The Ethical Committee of Maria Grzegorzewska University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

The research was conducted by MP-W and AP. MP-W, AP, and MS performed the analysis and wrote the first draft of the manuscript. All authors contributed to manuscript revision, read and approved the submitted version, conception, and design of the study.



FUNDING

This work was supported by the Maria Grzegorzewska University, from the University internal funds and the funds awarded by the Ministry of Science and Higher Education in the form of a subsidy for the maintenance and development of research potential in 2021 (BNS 37/21 - P).



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2021.706495/full#supplementary-material



REFERENCES

 Akaike, H. (1973). “Information theory and an extension of the maximum likelihood principle,” in Proceedings of the Second International Symposium on Information Theory Budapest, eds B. N. Petrov and F. Csaki (Budapest: Akademiai Kiado), 267–281.

 Allen, M. (2017). The SAGE Encyclopedia of Communication Research Methods. SAGE Publications: Thousand Oaks.

 Arbuckle, J. L. (2019). Amos (Version 26.0) [Computer Program]. Chicago: IBM SPSS.

 Bańka, A. (2005). Motywacja osiagnieć. Podstawy teoretyczne i konstrukcja skali do pomiaru motywacji osiagnieć w wymiarze miedzynarodowym. Poznań-Warszawa: Instytut Rozwoju Kariery.

 Bray, G. A., Kim, K. K., Wilding, J. P. H., and World Obesity Federation. (2017). Obesity: a chronic relapsing progressive disease process. A position statement of the World Obesity Federation. Obesity Rev. 18, 715–723. doi: 10.1111/obr.12551

 Brzeziński, J. (2006). Metodologia Badań Psychologicznych. Warsaw: Wydawnictwo Naukowe PWN.

 Brzeziński, J. (2007). Metodologia badań psychologicznych. Warszawa: Wydawnictwo Naukowe PWN.

 Byrne, B. (2010). Structural Equation Modelling with AMOS. Basic Concepts, Applications, and Programming. New York, NY: Routledge.

 Cash, T. F. (2000). MBSRQ Users' Manual. 3rd Revision. Norfolk, VA: Old Dominion University.

 Celeux, G., and Soromenho, G. (1996). An entropy criterion for assessing the number of clusters in a mixture model. J. Class. 13, 195–212. doi: 10.1007/BF01246098

 Chrupała-Pniak, M., and Grabowski, D. (2016). Skala motywacji zewnętrznej i wewnętrznej do pracy (WEIMS-PL): wstępna charakterystyka psychometryczna polskiej wersji kwestionariusza Work Extrinsic and Irinsic Motivation Scale. Psychol. Społeczna 3, 339–355. doi: 10.7366/1896180020163808

 Conner, M., and Norman, P. (1996). eds. Predicting Health Behaviour. (Buckingham, UK: Open University Press).

 De Charms, R. (1968). Personal Causation: The Internal Affective Determinants of Behavior. New York, NY: Academic Press.

 Deci, E. L., Eghrari, H., Patrick, B. C., and Leone, D. R. (1994). Facilitating internalization: the self-determination theory perspective. J. Pers. 62, 119–142. doi: 10.1111/j.1467-6494.1994.tb00797.x

 Deci, E. L., and Ryan, R. M. (1985). Intrinsic Motivation and Self-Determination in Human Behavior. New York, NY: Plenum.: doi: 10.1007/978-1-4899-2271-7

 Deci, E. L., and Ryan, R. M. (2000). The “what” and “why” of goal pursuits: human needs and the self-determination of behavior. Psychol. Inquiry. 11, 227–268. doi: 10.1207/S15327965PLI1104_01

 Deci, E. L., and Ryan, R. M. (2008). Self-determination theory: a macrotheory of human motivation, development, and health. Can. Psychol. 49:182. doi: 10.1037/a0012801

 Djoussé, L., Driver, J. A., and Gaziano, J. M. (2009). Relation between modifiable lifestyle factors and lifetime risk of heart failure. JAMA 302, 394–400. doi: 10.1001/jama.2009.1062

 Field, A. (2005). Discovering Statistics Using SPSS. 2nd Edn. London: Sage.

 Górnik-Durose, M., Jach., Ł, and Langer, M. (2018). Intrinsic - extrinsic - transcendent. A triarchic model of goal contents: introduction and validation. Curr. Issues Pers. Psycholol. 6, 1–16. doi: 10.5114/cipp.2017.66890

 Gózdz, J. (2015). Konstrukcja kwestionariusza motywacji do nauki w oparciu o koncepcje Self-Determination Theory E. Deciego, R. M. Ryana. Przeglad Pedagog. 1, 263–270.

 Halvari, A., and Halvari, H. (2006). Motivational predictors of change in oral health: an experimental test of self-determination theory. Motiv. Emot. 30, 295–305. doi: 10.1007/s11031-006-9035-8

 Hardcastle, S. J., Hancox, J., Hattar, A., Maxwell-Smith, C., Thøgersen-Ntoumani, C., Martin, S., et al. (2015). Motivating the unmotivated: how can health behavior be changed in those unwilling to change? Front. Psychol. 1, 16–835. doi: 10.3389/fpsyg.2015.00835

 Harris, D. M., and Guten, S. (1979). Health-protective behavior: an exploratory study. J. Health Soc. Behav. 20, 17–29. doi: 10.2307/2136475

 Hayes, A. F., and Coutts, J. J. (2020). Use omega rather than Cronbach's alpha for estimating reliability. Commun. Methods Meas. 14, 1–24. doi: 10.1080/19312458.2020.1718629

 Heszen, I., and Sek, H. (2012). Psychologia zdrowia. Warszawa: Wydawnictwo Naukowe PWN.

 Higgins, E. T. (1987). Self-discrepancy: a theory relating self and affect. Psychol. Rev. 94, 319–340. doi: 10.1037/0033-295X.94.3.319

 Higgins, E. T. (1998). “Promotion and prevention: regulatory focus as a motivational principle.” in Advances in Experimental Social Psychology, eds M. P. Zanna (New York, NY: Academic Press), 1–46.

 Horn, J. (1965). A rationale and test for the number of factors in factor analysis. Psychometrika 30, 179–185. doi: 10.1007/BF02289447

 Hornowska, E. (2007). Testy psychologiczne: teoria i praktyka. Warszawa: Scholar.

 IBM Corporation (2019). IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp.

 Izquierdo, I., Olea, J., and Abad, F. J. (2014). Exploratory factor analysis in validation studies: uses and recommendations. Psicothema 26, 395–400. doi: 10.7334/psicothema2013.349

 Juczyński, Z. (2012). Narzedzia pomiaru w promocji i psychologii zdrowia. Warszawa: Pracownia Testów Psychologicznych.

 Jung, T., and Wickrama, K. A. S. (2008). An introduction to latent class growth analysis and growth mixture modeling. Soc. Pers. Psychol. Compass. 2, 302–317. doi: 10.1111/j.1751-9004.2007.00054.x

 Kasl, S. V., and Cobb, S. (1966). Health behavior, illness behavior, and sick role behavior. Arch. Environ. Health Int. J. 12, 246–266. doi: 10.1080/00039896.1966.10664365

 Kasser, T., and Ryan, R. M. (1993). A dark side of the American dream: correlates of financial success as a central life aspiration. J. Pers. Soc. Psychol. 65, 410–422. doi: 10.1037/0022-3514.65.2.410

 Kasser, T., and Ryan, R. M. (1996). Further examining the American dream: differential correlates of intrinsic and extrinsic goals. Pers. Soc. Psychol. Bull. 22, 280–287. doi: 10.1177/0146167296223006

 Kolańczyk, A., Bąk, W., and Roczniewska, M. (2013). Skala samoregulacji promocyjnej i prewencyjnej (SSPP). Psychol. Społeczna 2, 203–218. doi: 10.1037/t54739-000

 Levesque, Ch. S., Williams, G. C., Elliot, D., Pickering, M. A., Bodenhamer, B, and Finley, P. J. (2007). Validating the theoretical structure of the Treatment Self-Regulation Questionnaire (TSRQ) across three different health behaviors. Health Educ. Res. 22, 691–702. doi: 10.1093/her/cyl148

 Liljequist, D., Elfving, B., and Skavberg Roaldsen, K. (2019). Intraclass correlation - a discussion and demonstration of basic features. PLoS ONE 14:e0219854. doi: 10.1371/journal.pone.0219854

 Magnusson, D. (1991). Wprowadzenie do teorii testów. Warszawa: Państwowe Wydawnictwo Naukowe.

 McDonald, B. (2008). Self assessment for understanding. J. Educ. 188, 25–40. doi: 10.1177/002205740818800103

 Meyer, J. P., and Gagne, M. (2008). Employee engagement from a self-determination theory perspective. Indust. Org. Psychol. Persp. Sci. Pract. 1, 60–62. doi: 10.1111/j.1754-9434.2007.00010.x

 Mundfrom, D. J., Shaw, D. G, and Ke, T. L. (2009). Minimum sample size recommendations for conducting factor analyses. Int. J. Testing. 5, 159–168. doi: 10.1207/s15327574ijt0502_4

 Nicholls, J. G. (1984). Achievement motivation: conceptions of ability, subjective experience, task choice, and performance. Psychol. Rev. 91, 328–346. doi: 10.1037/0033-295X.91.3.328

 Pasternak, A. (2018). Obcy w ciele - obraz własnego ciała i własnej choroby u osób z choroba nowotworowa. [rozprawa doktorska]. Warszawa: Wydział Psychologii Uniwersytetu Warszawskiego.

 Piko, B. F., and Keresztes, N. (2006). Physical activity, psychosocial health and life goals among youth. J. Commun. Health. 31, 136–145. doi: 10.1007/s10900-005-9004-2

 Pittman, T. S., and Zeigler, K. R. (2007). “Basic human needs,” in Social Psychology: Handbook of Basic Principles, eds A. W. Kruglanski, E. T. Higgins (New York, NY: Guilford), 470–489.

 Polish Psychological Association [PTP] (1992). Code of Professional Ethics for the Psychologist. Warsaw: Polish Psychological Association.

 Poraj-Weder, M., Wasowicz, G., and Pasternak, A. (2021). Why it is so hard to lose weight? An exploration of patients' and dietitians' perspectives by means of Thematic Analysis. Health Psychol. Open. 18, 1–12. doi: 10.1177/20551029211024406

 Raposo, F. Z., Sánchez-Oliva, D., Veiga Carraça, E., Labisa Palmeira, A., and Nunes Silva, M. (2020). The dark side of motivational practices in exercise professionals: mediators of controlling strategies. Int. J. Environ. Res. Public Health 17:5377. doi: 10.3390/ijerph17155377

 Rosenberg, J. M., van Lissa, C. J., Beymer, P. N., Anderson, D. J., Schell, M. J., and Schmidt, J. A. (2019). TidyLPA: Easily carry out Latent Profile Analysis (LPA) using open-source or commercial software [R package]. Available online at: https://data-edu.github.io/tidyLPA/ (accessed July 5, 2021).

 Ryan, R. M., and Connell, J. P. (1989). Perceived locus of causality and internalization: examining reasons for acting in two domains. J. Pers. Soc. Psychol. 57, 749–61. doi: 10.1037/0022-3514.57.5.749

 Ryan, R. M., and Deci, E. L. (1985). The “third selective paradigm” and the role of human motivation in cultural and biological selection: a response to Csikszentmihalyi and Massimini. New Ideas Psychol. 3, 259–264, doi: 10.1016/0732-118X(85)90020-0

 Ryan, R. M., and Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being. Am. Psychol. 55, 68–78. doi: 10.1037/0003-066X.55.1.68

 Ryan, R. M., and Deci, E. L. (2017). Self-Determination Theory: Basic Psychological Needs in Motivation, Development, and Wellness. New York, NY: Guilford Publications.

 Ryan, R. M., Huta, V., and Deci, E. L. (2008). Living well: a self-determination theoryperspective on eudaimonia. J. Happ. Stud. 9, 139–170. doi: 10.1007/s10902-006-9023-4

 Schaefer, L. M., Burke, N. L., Thompson, J. K., Dedrick, R. F., Heinberg, L. J., Calogero, et al. (2015). Development and validation of the sociocultural attitudes towards appearance questionnaire-4 (SATAQ-4). Psychol. Assess. 27, 54–67. doi: 10.1037/a0037917

 Schwarz, G. E. (1978). Estimating the dimension of a model. Ann. Stat. 6, 461–464. doi: 10.1214/aos/1176344136

 Sȩk, H. (2005). Psychologia kliniczna, tom 1. Warsaw: PWN.

 Shah, J. Y., and Gardner, W. L. (2008). eds. Handbook of Motivation Science. New York, NY: Guilford.

 Tabachnick, B. G., and Fidel, L. S. (2007). Using Multivariate Statistics. Boston, MA: Pearson Education, Inc.

 Teixeira, P. J., Silva, M. N., Mata, J., Palmeira, A. L., and Markland, D. (2012). Motivation, self-determination, and long-term weight control. Int. J. Behav. Nutr. Phys. Activity. 9, 1–13. doi: 10.1186/1479-5868-9-22

 Thøgersen-Ntoumani, C., and Ntoumanis, N. (2006). The role of self-determined motivation in the understanding of exercise-related behaviours, cognitions and physical self-evaluations. J. Sports Sci. 24, 393–404. doi: 10.1080/02640410500131670

 Valentine, J. C., and Cooper, H. (2003). Effect Size Substantive Interpretation Guidelines: Issues in the Interpretation of Effect Sizes. Washington, DC: What Works Clearinghouse.

 Vallerand, R. J. (1997). “Toward a hierarchical model of intrinsic and extrinsic motivation,” in Advances in Experimental Social Psychology, eds M. P. Zanna (San Diego, CA: Academic Press), 271–360.

 Vallerand, R. J. (2000). Deci and Ryan's self-determination theory: a view from the hierarchical model of intrinsic and extrinsic motivation. Psychol Inquiry. 11, 312–318.

 Vallerand, R. J., Pelletier, L. G., and Koestner, R. (2008). Reflections on self-determination theory. Can. Psychol. 49, 257–262. doi: 10.1037/a0012804

 Vallerand, R. J., and Ratelle, C. F. (2002). “Intrinsic and extrinsic motivation: a hierarchical model,” in Handbook of Self-Determination Research, eds E. L. Deci and R. M. Ryan (Rochester, NY: University of Rochester Press),37–64.

 Vansteenkiste, M., Sierens, E., Soenens, B., Luyckx, K., and Lens, W. (2009). Motivational profiles from a self-determination perspective: the quality of motivation matters. J. Educ. Psychol. 101, 671–688. doi: 10.1037/a0015083

 Williams, G. C., Grow, V. M., Freedman, Z. R., and Ryan, R. M. (1996). Motivational predictors of weight loss and weight-loss maintenance. J. Pers. Soc. Psychol. 70, 115–126. doi: 10.1037/0022-3514.70.1.115

 Williams, G. C., Rodin, G. C., Ryan, R. M., Grolnick, W. S., and Deci, E. L. (1998). Autonomous regulation and adherence to long-term medical regimens in adult outpatients. Health Psychol. 17, 269–276. doi: 10.1037/0278-6133.17.3.269

 Wojdyło, K., and Retowski, S. (2012). Kwestionariusz celów zwiazanych z osiagnieciami (KCO) - konstrukcja i charakterystyka psychometryczna. Przeglad Psychol. 55, 9–28.

 World Health Organization (WHO). (2005). Preparing a Health Care Workforce for the 21st Century: The Challenge of Chronic Conditions. Geneva: World Health Organization.

 Zawadzki, B. (2006). Kwestionariusze osobowości: strategie i procedura konstruowania. Warszawa: Wydawnictwo Naukowe Scholar.

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Poraj-Weder, Pasternak and Szulawski. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyg-12-706495-t008.jpg
Tested models

Equal variances, covariances fixed to zero

Varying variances, varying covariances

No of classes

PeN OO N

AIC

3,357.84
3,196.79
3,155.06
3,148.90
3,140.19
2,944.81
291720
2,833.28

BIC

3,414.44
3,274.61
3,254.11
3,260.17
328168
3,080.84
3,136.52
3,275.44

Entropy

0.88
0.86
0.83
0.77
0.79
0.81
083
0.90





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Development and Validation of the Health Behavior Motivation Scale



		Introduction



		The Reasons Behind the HBMS Scale Construction







		Research Problem and Hypotheses



		Construction of the HBMS Questionnaire







		Study 1



		Procedure and Participants



		Measures



		Statistical Analyses



		Structural Validity and Internal Reliability









		Discussion







		Study 2



		Procedure and Participants



		Measures



		Aspiration Index



		Promotion and Prevention Self-Regulation Scale



		Multidimensional Body-Self Relations Questionnaire



		Sociocultural Attitudes Toward Appearance



		Health Behavior Inventory









		Statistical Analyses



		Results



		Structural Validity and Internal Reliability



		Intercorrelations Between HBMS Dimensions



		Differences in the HBMS Dimensions for Sociodemographic Variables



		Convergent and Discriminant Validity



		Profile Analysis









		Discussion







		Study 3



		Procedure and Participants



		Measures



		Statistical Analyses



		Results



		Discussion







		General Discussion



		Limitations of the Study and Recommendations for Future Research



		Conclusions, Theoretical, and Practical Applications of the HBMS







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Supplementary Material



		References

















OPS/images/fpsyg-12-706495-t007.jpg
HBMS subscales ‘SATAQ-4 subscales MBRSQ subscale

Pressures: Pressures: Pressures: Fitness and Fitness and
family media peers health orientation health evaluation
Intrinsic regulation -0.087 -0.088 -0016 0.592" 0.345"
Identified and integrated regulation —0.009 0.057 0.036 0.508™ 0.279™
Introjected regulation 0.059 0.219" 0.117% 0.194** —0.065
External regulation 0.368™ 0.422" 0.416™ -0.166" —-0.289"
Amotivation 0.294* 0.267* 0.323* -0.314 —0.343"

'p < 0.07; *p < 0.05 (one tailed).





OPS/images/inline_1.gif
Xy





OPS/images/fpsyg-12-706495-t009.jpg
HBMS scales

Intrinsic regulation
Identified and integrated regulation
Itrojected regulation

External regulation

Amotivation

ICC, intraclass correlation coefficient.

lcc

0.84
0.67
0.72
0.85
0.94





OPS/images/fpsyg-12-706495-t006.jpg
HBMS subscales Al23 subscales SSPP subscales

Health aspiration  Intrinsic aspiration ~ Promotion orientation  Prevention orientation ~ Motivation strength

Intrinsic regulation 0.493 0.323 0.336™ 0.108" 0.227*
Identified and integrated regulation 0.427* 0.187* 0.325" 0.151* 0177+
Introjected regulation 0.292* 0.168* 0.134* 0.272* —0.039

External regulation -0.048 —0.146" -0.079 0214 —0.175"
Amotivation -0.174* —0.245" -0.218" 0.035 —0.295*

‘p < 0.01; *p < 0.05 {one tailed); intrinsic aspiration coefficients are Rho-Spearman, all the other coefficients are r-Pearson.






OPS/images/fpsyg-12-706495-t005.jpg
HBMS dimensions and items

Intrinsic regulation
Intrinsic regulation

Intrinsic regulation

Intrinsic regulation

Integrated and identiied regulation
Integrated and identiied regulation
Introjected regulation

Introjected regulation

External regulation

Item no. 24

item no. 20

p < 0.01, *p < 0.001.

HBMS dimensions and items

Integrated and identified regulation
Introjected regulation
External regulation
Amotivation
Introjected regulation
Amotivation

External regulation
Amotivation
Amotivation

ltem no. 10

Item no. 25

0.86™
0.42*
-0.16*
—0.27*
047
-0.22"
0.39"
0.15™
0.68"
037"
—0.48"

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychology





OPS/images/fpsyg-12-706495-g005.gif





OPS/images/fpsyg-12-706495-t001.jpg
Sample size
Gender
Female
Male
Age in years (M + SD)
Education
Elementary
Vocational
Secondary
Higher education
Place of residence
Village or small town up to 20 thousand residents
Gity 21-100 thousand residents
City 101-500 thousand residents
City over 500 thousand residents

Study 1

332

206 (62%)
126 (38%)
31.49+ 12,32

21(6.3%)
21(6.3%)
158 (47.6%)
132 (39.8%)

93 (28%)
44 (13.3%)
35 (10.5%)
160 (48.2%)

Study 2 Study 3

342 60
179 (52.3%) 24 (40%)
163 (47.7%) 36 (60%)
33.29 + 10.07 29.80 + 5.01
10 (2.9%) 4(6.7%)
23(6.7%) 1(17%)
135 (39.5%) 22(36.7)
174 (50.9%) 33 (55%)
53 (15.5%) 4(6.7%)

41 (12%) 5(8.3%)
45 (13.29%) 6(10%)
203 (59.4%) 45 (75%)





OPS/images/fpsyg-12-706495-g003.gif





OPS/images/fpsyg-12-706495-g004.gif





OPS/images/fpsyg-12-706495-t004.jpg
HBMS dimensions

Intrinsic regulation
@=095,0=095

Integrated and identified regulation
=090, ® =090

Introjected regulation
«=088,0=088

External regulation
=098, 0 =093

Amotivation
=093, =093

ftem 27
ftem 40
ftem 45
ftem 59
ftem 54
Item 49

Item 15
ftem 36
ftem 23
ftem 8
Item 16
ftem 9

ftem 24
ftem 30
ftem 10
Item 42
ftem 46
Item 37

Item 20
ftem 61
Item 18
ftem 31
ftem 25
Item &

ftem 48
Item 58
ftem 39
ftem 32
ftem 19
Item 26

0.85
0.89
0.87
0.87
0.87
0.89

0.84
0.76
0.83
0.76
0.69
0.73

0.69
0.63
0.66
0.85
0.80
0.81

0.85
0.83
0.79
091
0.92
0.67

0.81
0.82
0.85
0.87
0.86
0.82

0.001
0.001
0.001
0.001
0.001
0.001

0.001
0.001
0.001
0.001
0.001
0.001

0.001
0.001
0.001
0.001
0.001
0.001

0.001
0.001
0.001
0.001
0.001
0.001

0.001
0.001
0.001
0.001
0.001
0.001





OPS/images/fpsyg-12-706495-t002.jpg
Component  Eigenvalues Eigenvalues generated from

(EFA) random data (Horn’s parallel analysis)
1 19.06 1.86
2 10.28 1.78
3 362 1.72
4 231 1.66
5 1.49 1.61
6 1.10 1.56





OPS/images/fpsyg-12-706495-t003.jpg
HBMS dimensions

Intrinsic regulation
= 0.95,95% C (0.93; 0.96); & = 0.95, 95% CI (0.93; 0.96)
49_Because it makes me happy

45_ Because it gives me vitality

40_ Because it gives me vigor

54_Because it gives me pleasure

59_Because its a lot of fun

27_Because it drives me to act

Identified and integrated regulation

= 0.90,95% Cl (0.88; 0.92); » = 0.90, 95% CI (0.88; 0.92)
9_Because | treat it as an important and ongoing task to undertake
8_Because it's my lfe plan

23_Because it is my current life choice

15_Because itis an essential part of my life

16_Because the “here and now” is important for me

36_Because it is congruent with my currently set lfe goals
Introjected regulation

«=0.91,95% Cl (0.90; 0.93); & = 0.92, 95% CI (0.90; 0.93)
37_Because whenever | neglect my health | feel guilty

46_Because | feel remorse when | neglect my health

42_Because | feel remorse when my health becomes less of a priority
30_Because | feel guilty when | stop taking care of my health
10_Because | feel remorse if | don't take care of my health
24_Because if | don't take care of my health | feei ike I'm acting wrong
External regulation

«=0.93,95% Cl (0.91; 0.94); & = 0.93, 95% CI (0.91; 0.94)
5_Because others expect me to take care of my health
31_Because | want to meet others’ expectations

25_Because | want to make others happy

18_Because | don't want to disappoint people around me
20_Because | feel pressure from my social environment
61_Because | don't want others to nitpick my actions
Amotivation

= 0.93,95% Cl (0.91; 0.96); & = 0.93, 95% CI (0.91; 0.95)
26_1 don't do it because it causes me to feel lost

32_1 don't do it because a feeling of helplessness arises in me.
39_1 don't do it because | could fail again

58_1 don't do it because | feel like | can't

19_1 don't do it because t's beyond me

48_1 don't do it because | don't have energy

*Reversed scale.

Factor 1

091
0.90
0.89
0.84
081
077

Factor 1

0.89
0.87
0.86
0.84
0.84
0.80

Factor 3

0.91*
0.91*
0.84"
0.75*
0.74"
0.58*

Factor 4

0.86"
0.85"
0.82°
0.79
0.78"
0.77*

Factor 5

0.86*
0.83*
0.76*
073"
0.72*
0.70"





OPS/images/cover.jpg
, frontiers
in Psychology

The Development and Validation of
the Health Behavior Motivation Scale





OPS/images/fpsyg-12-706495-g001.gif
| — o o v

[
| e

= E e

=) (o | g
aom || |

=

| |






OPS/images/fpsyg-12-706495-g002.gif
Rl Jr—
F——
J— _——
oz - |22 | T | s
SR | DEE
e i | ooty o
TEE | e
SO E-— o ) F—
et st | S | e | S
Pl o
P —— e [——






