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Abstract

:

Background: Considering that health behaviors and personality traits play an important role in the formation of health attitudes, the main objective of this study was to evaluate the relations that occur between type D personality and health behaviors in a group of obese patients. Methods: 443 adult patients with BMI ≥ 30 kg/m2, who had been hospitalized in selected hospital facilities in the Silesian Voivodeship (Poland), participated in the study. Respondents completed three standardized questionnaires—the Multidimensional Health Locus of Control Scale, version A (MHLC-A), the Inventory of Health Behaviors (IZZ), and the Type D Scale (DS-14). Results: Patients with type D personality were characterized by the least effective mental attitudes and preventive behaviors, and differed significantly from the other personality types (intermediate and non-type D). Type D personality increased the risk of initiating improper health behaviors by more than five times. Regarding the sense of health control, patients with type D personality had significantly lower scores for the Internal Dimension subscale (21.3 ± 3.1) and higher for the Powerful Others Dimension subscale (24.0 ± 2.6), compared to patients with intermediate and non-type D personality. Proper health behaviors correlated with an internal sense of health control; the strongest correlation, defined as a medium, was with Preventive Behaviors (R = 0.42; p < 0.0001). Conclusions: Type D personality was associated with poorer attitudes towards health. Among obese respondents with a type D personality, there was a significantly higher prevalence of those who believed that their health status was a consequence of chance events.
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1. Introduction


Obesity is a chronic metabolic disease that is the consequence of a sustained positive energy balance over a long period time, leading to excessive fat accumulation [1]. The disease has a measurable impact on physical and mental health and quality of life and generates significant direct and indirect costs to the health care system [2,3,4]. Today, the global number of deaths related to obesity and overweight is higher than those caused by malnutrition (except in sub-Saharan Africa and Asia) [5]. On average, OECD (The Organisation for Economic Co-operation and Development) countries [6] spend 8.4% of their health budget to provide treatment for obesity-related diseases and their consequences, corresponding to approximately USD PPP (purchasing power parity) 311 billion per year (or USD PPP 209 per capita per year). The most important consequences of obesity are chronic diseases: diabetes, cardiovascular disease, and cancer [7]. By 2050, obesity will be responsible for 70% of all diabetes treatment costs, 23% of cardiovascular disease treatment costs, and 9% of cancer treatment costs [6]. Obesity and related diseases will reduce life expectancy by about three years in OECD, EU-28 and G20 countries from 2020 to 2050 [6]. In Poland, 20% of men and 18% of women are obese, and 46% and 31% overweight, respectively, or an average of 57% of Polish adults have above-normal body weight [8]. Unfortunately, the only way to reduce these costs is through appropriate obesity prevention, in which the mental aspect of the disease may be particularly important [9].



Research conducted for several decades indicates that the type of personality may be important in the progression of many diseases. Currently, it has not been possible to link obesity to a specific personality type, but some characteristics of obese people have been observed, including passivity, indecisiveness, pessimism, or difficulty demonstrating emotions [9]. Obese people are also negative about their appearance and, consequently, are more likely to experience stressful situations due to that fact. This decreases their self-esteem, which is also negatively affected by the patient’s surroundings that do not support or regard overweight people positively through the prism of social stereotypes [10]. Obese people are very often perceived as lazy, not self-caring, and unambitious, which makes them less likely to be hired, despite possessing the same skills as people of normal weight. Unsuccessful attempts to change eating habits or reduce body weight further project a lower sense of self-efficacy, perpetuating the belief that they do not have influence over [9,11,12] the situation [11]. Studies (based on the five-factor personality model) have shown that higher conscientiousness is associated with lower BMI values, a lower risk of obesity, and less weight gain in adulthood [13,14]. Moreover, conscientious individuals show better health behaviors, with regard to preventive activities, and are more likely to engage in physical activity [15]. The relationship between neuroticism and body weight is apparently curvilinear; a greater severity of neurotic traits is found with both too low and too high BMI. Thus, neuroticism can be associated with both underweight and overweight [16,17]. Longitudinally, low agreeableness and impulsivity-related traits predicted a greater increase in BMI in adulthood [18]. Dependencies between personality dimensions and eating habits were also described [19]. Perhaps the most consistent predictor of healthy eating habits is openness; people who scored higher for this personality dimension were more likely to choose and consume so-called “healthy foods” [20]. Also suggested is a small positive relationship between conscientiousness and healthy eating; more conscientious people are reluctant to take risks, including “dietary risks” [11]. Many traits observed in the obese population may indicate a higher prevalence of type D personality in this group. Type D personality may have a greater predictive value for obesity compared to selected traits because, as a personality construct, it tends to be more stable over time [21].



The type D personality, or distressed personality, is the latest distinguished type of personality. The term was defined in 1995 by the Dutch clinical psychologist Johan Denolett [22]. Type D is characterized by a tendency to hold back from expressing personal feelings (social inhibition) with simultaneous strong experiencing of negative emotions (negative affectivity). Distressed personality shares with neuroticism a susceptibility to stress, a tendency to break down in stressful situations and to experience severe anxiety, and pessimism in the assessment of reality, whereas social inhibition has many traits in common with introversion, including relationship difficulties or the tendency to be alone [23]. This results in patients with this personality type being less able to cope with the symptoms of the disease and its consequences [22,24]. Potential mechanisms through which the type D personality [25,26] may have negatively impacted health include:




	
health behaviors—studies showed that people with type D personality were less likely to exercise, follow a healthy diet, take medications as recommended, and regularly attend medical check-ups, compared to their counterparts with a non-type D personality [27,28,29];



	
increased emotional stress—type D personality has been associated with depression, anxiety, and other indicators of emotional stress in individuals with diseases and in the general population [24,30];



	
standard risk factors—some studies observed a link between type D personality and standard risk factors such as blood pressure, cholesterol levels, and above-normal body weight [31,32], while others did not [33].








Type D can be a risk factor for the development of many diseases, including cardiovascular disease [34,35,36], psoriasis [37], and some cancers [38,39,40]. In 2012, type D personality was included in the European Association of Preventive Cardiology (EAPC) guidelines as an established risk factor for coronary heart disease (CHD [38,41,42,43]) [34]. Regarding obesity, it was observed that in women, both type D personality dimensions correlated with a higher percentage of visceral fat [44]. Furthermore, it was found that negative affectivity was an independent risk factor in the pathogenesis of obesity, hypertension, and reduced HDL cholesterol levels [45,46]. However, the number of studies devoted to type D personality in the obese population is limited.



The mental aspect of obesity is complicated, as mental disorders cannot only be a cause of the disease but can also develop or be exacerbated as a consequence. Cross-sectional studies indicate that people who were experiencing stressful life events had high levels of perceived stress characterized by higher BMI than those without such experiences [47,48,49]. On the other hand, excessive caloric intake, usually one of the main causes of obesity, negatively affects the functioning of the whole body, including the brain, inducing neurodegenerative changes [50,51]. The underlying [51] neurodegenerative damage associated with obesity involves inflammatory processes, oxidative stress, and mitochondrial dysfunction, which are exacerbated [52]. Studies in animals with diet-induced obesity showed significant changes in the hippocampus and frontal cortex, including microglial activation, the dysfunction of transient receptor potential (TRP) ion channels, or lower expression of choline acetyltransferase (ChAT) and the vesicular acetylcholine transporter (VAChT) [53,54]. Thus, it would appear that obesity, by the mechanisms described, might also affect cognitive dysfunction [54].



Health behavior is directly related to obesity [55]. The concept of health behavior is complex. Gochman [56] and Parkerson [57] provided key contributions to defining the concept of health behavior. According to Gochman [56], health behaviors should be understood as personal characteristics such as beliefs, expectations, values, and other cognitive elements, personality traits (including emotional and affective states), and overt patterns of behavior, actions, or habits related to maintaining, restoring, and improving health. Parkerson [57] thought that health behavior should be viewed in a more general sense, as the actions of individuals, groups, and organizations that correlate with and influence social change, the creation and implementation of policy agendas, and the improvement of quality of life. In contrast, one of the basic definitions of health behaviors states that they are actions taken by an individual to maintain or improve health, achieve a positive body image, or prevent health problems [58].



A difficulty in defining health behaviors has influenced differences in the way they are classified. In 1966, Kasl and Cobb [59] were the first to define three categories of health behaviors: preventive health behaviors, illness behaviors, and sick role behaviors. In the 1990s, Schwarzer [60] originally implemented a widely established simplified classification of health behaviors, thus distinguishing between health-promoting and risky behaviors. In 2003, Juczynski [61] proposed a different structure of health behaviors, identifying only groups of health-promoting behaviors, such as health practices, safety practices, preventive practices, avoidance of environmental risks, and avoidance of harmful substances [62]. Some studies concentrate only on healthy lifestyle behaviors, distinguishing them into the following categories: physical activity, eating behavior, alcohol consumption, sleep disturbance, and smoking [55,63].



Health behavior is strongly linked to our lifestyle, which is derived from individual predispositions and social and cultural conditions [55]. Health habits are formed during early life, influencing later behavior and, consequently, the health of the adult [64]. The health behaviors undertaken depend on age, gender, education, marital status, family, and financial situation and occupation [65,66]. Personality traits also play an important role in determining health behavior [67]. It has been observed that risky behaviors are associated with low stress tolerance, emotional immaturity, difficulty expressing feelings, low self-esteem, feelings of loneliness, and high levels of anxiety [68,69,70]. On the other hand, pro-health behaviors are positively correlated with a sense of coherence, optimism in life, self-efficacy, and an internal locus of control over health [58,71].



Given the association of type D personality with the least effective attitudes toward health, it was decided to examine the extent to which this personality construct could be used in obese patients, both to better adjust clinical intervention, and also to prevent the disease itself, or its consequences. The authors decided to study among obese patients because of the limited amount of distressed personality research on this group and the traits and attitudes common among those with above-normal body weight and type D personality. Thus, the main purpose of this study was to evaluate the relationships that exist between type D personality and health behaviors in a group of obese patients in Poland, where more than half of all adults have above-normal body weight. Furthermore, an attempt was made to determine the sense of health control as a determinant of selected health behaviors, taking into account the personality types analyzed.




2. Materials and Methods


2.1. Study Group


The study group was adult patients with BMI ≥ 30 kg/m2, who were hospitalized in selected hospitals in Silesia Voivodeship, Poland.



The survey of the study was conducted between May 2018 and December 2019. A total of 443 correctly completed questionnaires were analyzed. Based on the unknown fraction of type D personality in the population of hospital patients, and assuming an effect size (fraction) of at least 0.1 [72], the minimum sample size was set at 440.



Exclusion criteria were a condition that made it impossible to complete the questionnaires, including severe disease accompanied by fever or a postoperative condition, dependence, and symptoms of impaired cognitive functioning (autopsychic and allopsychic orientation disorders identified by screening).




2.2. Ethics Approval


The study design was approved by the directors of the institutions in which the study was conducted.



Bioethics Committee approval was not required, due to the questionnaire type of this study (opinion dated 23 May 2018 No.: KNW/0022/KB/106/18). According to Polish law, this study was not a medical experiment, so it did not require the consent of the Bioethics Committee (Act of 5 December 1996, on the professions of physician and dentist (i.e., Journal of Laws 2019, item 537). Nevertheless, all research standards were observed in the study. It complies with the provisions of the Declaration of Helsinki. Patient contribution to the study was voluntary. The authors used no patient identification or confidential data from medical records. The headline of each survey contained a note to the patient that the survey was anonymous and the results would be used for research purposes.




2.3. Research Tools


Patients, with voluntary participation, completed the authors’ survey and standardized questionnaires: The Multidimensional Health Locus of Control Scale, version A (MHLC-A), The Inventory of Health Behaviors (IZZ), and Type D Scale-14 (DS-14).



2.3.1. The Authors’ Survey


The authors’ survey was composed of 8 questions relating to socio-demographic data (gender, age, education, occupational activity status, place of residence, marital status), as well as respondent weight and height.




2.3.2. The Inventory of Health Behaviors (IZZ)


The IZZ by Juczynski [73] was developed to determine the level of health-promoting behaviors. The IZZ questionnaire consists of 24 statements characterizing different types of health-related behaviors. The tool determines overall health behaviors (Overall Health Behavior Index, ZZ) and the level of four dimensions of health behaviors, which include:




	
Proper Eating Habits (PN1)—a dimension related to the type of food consumed;



	
Positive Mental Attitude (PN2)—a dimension that includes psychological factors such as susceptibility to stress;



	
Health Practices (PZ)—a dimension related to daily sleep or physical activity habits;



	
Preventive Behaviors (ZP)—a dimension relating to respect for health recommendations and self-inquiry about health and disease.








Completion of the Inventory is based on determining the frequency of selected health-related activities. This is accomplished using a five-point scale, in which activities that are occasionally undertaken are given a 1 (almost never) and those that are very common a 5 (almost always). The remaining points on the scale correspond to behaviors of moderate frequency: 2—rarely, 3—occasionally, and 4—frequently. Respondents, taking into account the possibility of periodic changes in some healthy habits, when they complete the questionnaire, should consider only the last year. The Overall Health Behavior Index (ZZ), which is the sum of all scores, ranges from 24 to 120 points. A higher score on this index indicates a higher intensity of health-promoting behaviors. The ZZ index is transformed into standardized units that are then assigned specific values on a sten scale (1–10) to better interpret the results obtained. This transformation is based on the results of the normalization group, separate for men and women (Table 1). Scores of 1–4 sten are regarded as low, 5–6 as average, and values of 7–10 are defined as high.



In addition, the severity of health behaviors can be determined in each of the four categories based on the average number of points for items with specific numbers in the Inventory: 1, 5, 9, 13, 17, 21—Proper Eating Habits; 2, 6, 10, 14, 18, 22—Preventive Behaviors; 3, 7, 11, 15, 19, 23—Positive Mental Attitude; 4, 8, 12, 16, 20, 24—Health Practices.



The reliability for the entire Inventory (ZZ index) based on Cronbach’s alpha coefficient is 0.85, while for individual subscales it ranges from 0.60 to 0.65 [73].




2.3.3. The Multidimensional Health Locus of Control Scale, Version A (MHLC-A)


The MHLC-A by Wallston, Wallston, and DeVillis [74], is a Polish adaptation by Juczynski [73]. The MHLC scale has two versions, A (MHLC-A) and B (MHLC-B), which are considered equivalent. This study used version A. The MHLC contains 18 statements about an individual’s expectations in three dimensions of locus of health control:




	
Internal Dimension—control over one’s health depends on the individual;



	
Powerful Others Dimension—self-health is the result of the influence of other people, especially medical personnel (External Dimension);



	
Chance Dimension—the individual’s health is the result of chance and other factors of an external nature (External Dimension).








The respondent who completes the questionnaire defines his attitude to the statements presented using a six-point scale, where: 1—strongly disagree, 2—somewhat disagree, 3—somewhat disagree, 4—somewhat agree, 5—somewhat agree, and 6—strongly agree. The final score is the sum of the points obtained for each subscale: Internal Dimension (sum of scores from questions numbered: 1, 6, 8, 12, 13, 17), Powerful Others Dimension (sum of scores from questions numbered: 3, 5, 7, 10, 14, 18), and Chance Dimension (sum of scores from questions numbered: 2, 4, 9, 11, 15, 16). The higher the score, the stronger the perception that a particular factor affects the health of the individual being studied. The internal location of control is assumed to be more beneficial, as it is conducive to health-promoting activity and more responsibility for one’s health.



The reliability of the MHLC-A scale is determined by the value of Cronbach’s alpha coefficient of: 0.74 (Internal Dimension), 0.69 (Chance Dimension), and 0.54 (Powerful Others Dimension) [73].




2.3.4. Type D Scale-14 (DS-14)


The DS-14 [73,75] by Denolett [75] was used to measure type D personality, in a Polish adaptation by Juczynski [76]. This contains 14 statements, including 7 relating to Negative Emotionality (numbers 2, 4, 5, 7, 9, 12, 13), and 7 relating to Social Inhibition (numbers 1, 3, 6, 8, 10, 11, 14). The respondent assesses each statement according to a five-point scale (0-false, 1-totally false, 2-difficult to say, 3-totally true, 4-true). The scores of statements 1 and 3 must be recoded. The final score is the sum of the scores obtained for both subscales, Social Inhibition and Negative Emotionality. The higher the score, the more severe the traits that comprise a given personality dimension. The interpretation of the results for DS-14 is presented in Table 2. The Cronbach’s alpha coefficient of DS-14 is 0.86 for the Negative Emotionality scale, and 0.84 for Social Inhibition [75,76].





2.4. Statistical Analysis


In this study, there are detailed characteristics of the patient group by gender and type of personality. Data are presented as mean (X) with standard deviation (SD) or median (Me) with quartiles (Q1–Q3). The prevalence of responses was described by the number n and also expressed as percentages from the total study group. The normality of the distributions was tested using the Shapiro–Wilk test [77]. Homogeneity of variance was assessed using Levene’s test [78]. Tukey’s correction [79] was used to control for statistical significance in multiple comparisons. In the analysis of correlations between the study variables, Spearman’s nonparametric correlation test [80] was used. The effect of independent variables on the dependent variable was assessed using logistic regression analysis, the results of which were presented as odds ratio values. Results for which p < 0.05 were considered statistically significant.



Statistical analysis was performed with STATISTICA 13.0 PL (StatSoft Poland, Krakow, Poland) [81,82].





3. Results


3.1. Characteristics of the Study Group


The study included 443 participants, 59.8% (n = 265) of which were female and 40.2% (n = 178) male. The mean age of all study participants was 49.6 ± 17.5 years. The highest percentage were patients in the age ranges: 31–40 (n = 88; 19.8%); 41–50 (n = 95; 21.5%) and 51–60 (n = 93; 21%). However, those in the oldest (>70 years and 61–70 years) and youngest (≤30 years) groups accounted for a lower proportion of those surveyed, n = 51; 11.5%, n = 62; 14%, and n = 54; 12.2%, respectively.



Regarding the place of residence, about half of the group were patients who said they lived in a city with a population of 100,000 to 250,000 residents (n = 223; 50.3%), followed by those living in cities with more than 250,000 residents (n = 99; 22.4%). Another group was made up of residents of villages, with 14% (n = 62), followed by city residents in the range of 50,000 to 100,000 residents (n = 36; 8.3%) and those living in a city with a population of less than 50,000 (n = 22; 5%).



Marital status was another aspect that was included in the characteristics of the respondents. The largest group was the respondents who were married, which was half of the study participants (50.6%). Respectively, 17.4% (n = 78), and 17.7% (n = 77) were divorced or single. Widowed individuals accounted for 8.1% (n = 36) of the total study group, and 5.8% (n = 26) declared that they were cohabiting. Only two people (0.4%) reported that they were separated.



The characteristics of the participants also included their educational level. A total of 44.9% (n = 199) of the respondents declared that they had secondary education and 40.4% (n = 179) that they had higher education. The fewest number of survey participants declared having vocational education—12.2% (n = 54), and primary education— 2.5% (n = 11).



The other aspect analyzed was the status of occupational activity. Most people, 58.2% (n = 258), were employed, followed by pensioners (n = 107; 24.2%), the unemployed—7.7%, and students—2.4%. In the survey, 7.5% (n = 33) of the people declared another occupational activity status.



The mean height was 169.2 ± 8.09 cm, with the female group at 164.4 ± 5.66 cm and the male group at 176.4 ± 5.41 cm. The mean body weight for the total study group was 111.89 ± 17.99 kg, including 106.54 ± 15.90 kg among women and 119.85 ± 18.03 kg in the case of men. The average Body Mass Index (BMI) was 39.00 ± 5.25 kg/m2; females had a BMI of 39.3 ± 5.12 kg/m2, and males 38.48 ± 5.41 kg/m2.




3.2. Health Behaviors Occurring among Obese Patients Due to Type D Personality


A subsequent analysis focused on the health behaviors of the study participants. For this objective, the Health Behavior Inventory (IZZ) was used [73]. The results obtained were compared with the normative values. The mean values of the Overall Health Behavior Index (ZZ), for the study and normalization groups, were at similar levels without statistical significance, while the individual subcategories of health behavior had statistically significant differences [73] (Table 3).



There was an analysis of the differences that occurred between the ZZ and the type of personality. Significantly higher scores were observed for non-type D personality, followed by intermediate personality, while the lowest scores characterized patients with type D personality (Figure 1).



There was also a study of whether there were significant differences in the IZZ subscales in patients with different personality types.



Regarding Proper Eating Habits, the non-type D personality had a mean score of 3.58 ± 0.6, those with an intermediate personality scored 3.45 ± 0.6, and respondents with a type D personality obtained a score of 3.53 ± 0.5. No statistically significant differences were observed.



For Preventive Behaviors, the non-type D personality had the highest score of 3.3 ± 0.5, followed by a lower score for those with an intermediate type personality of 3.1 ± 0.5, and the lowest score was obtained by individuals with a type D personality, of 2.9 ± 0.4. The results obtained were significantly different from each other, as shown in Figure 2a.



The highest scores for the Positive Mental Attitude subscale were obtained by those with a non-type D personality, 3.8 ± 0.3, a lower score was characteristic of participants with an intermediate personality, 3.3 ± 0.4, and the lowest score was achieved by individuals with a type D personality, 3.0 ± 0.4. The observed differences were statistically significant (Figure 2b).



In the Health Practices subscale, the highest scores were obtained by those with a non-type D personality, of 3.52 ± 0.5, followed by those with a type D personality, of 3.49 ± 0.5, and the lowest with an intermediate personality, of 3.42 ± 0.4. However, these differences were not statistically significant.



Correlations between health behaviors and BMI were also evaluated. The results showed that there was no or low effect of health-promoting behaviors on BMI values: for Proper Eating Habits R = −0.01; p = 0.7, for Preventive Behaviors R = −0.14; p = −0.1, for Positive Mental Attitude R = −0.1; p = 0.02, and for Health Practices R = −0.08; p = 0.06.



The relationship between health behaviors and a class of obesity was also analyzed. It was shown that patients in all obesity classes most commonly represented average health-promoting behaviors. For people with a BMI of 30–35 kg/m2 it was 70% (n = 86), for those with a BMI of 35–40 kg/m2 it was 66% (n = 76), and people with BMI > 40 kg/m2 represented 66% (n = 135). However, the highest proportion of patients with the lowest level of health-promotion behaviors was found in the morbid obesity group, 69% (n = 40). The differences were statistically significant (p = 0.0002).



Multivariable analysis was also performed for the results obtained from the IZZ questionnaire. Age and personality type were found to be significant factors in reducing the frequency of engaging in health-promoting behaviors. Type D personality increased the risk of not engaging in health-promoting behaviors by 5.5 times, while age over 71 years increased this risk by 25 times. (Table 4).




3.3. Health Locus of Control among the Obese Due to Type D Personality


Further analysis included MHLC-A [73]. The mean scores for each subscale were as follows: 22.7 ± 3.4 (95% CI: 22.4–23.4) for Internal Dimension; 22.7 ± 3 (95% CI: 22.4–23.0) for Powerful Others Dimension; 22.3 ± 3.6 (95% CI: 21.9–22.6) for Chance Dimension.



The average scores obtained in each MHLC-A subscale were analyzed to gender and selected characteristics of the study group. Gender and age were identified as factors significantly differentiating the results obtained in selected subscales. In the Powerful Others Dimension subscale, women had significantly higher scores (23.2 ± 3.0) than men (22.1 ± 3.9). Meanwhile, scores on the Internal Dimension and Chance Dimension subscales were strongly associated with age; as one aged, the internal locus of health control decreased and Chance Dimension increased (Table 5).



Regarding the Internal Dimension subscale, the non-type D personality had a mean score of 24.4 ± 3.4, the intermediate personality 22.6 ± 3.0, and the type D personality 21.3 ± 3.1 (Figure 3a).



On the Powerful Others Dimension subscale, the average highest score was obtained by the non-type D personality (23.1 ± 2.7), followed by the intermediate personality (22.7 ± 3.4), and the lowest score was characterized by the type D personality (22.3 ± 3.1). These differences proved statistically insignificant.



The highest mean score on the Chance Dimension subscale was obtained by those with type D personality (24.0 ± 2.6), followed by those with intermediate personality (22.4 ± 3.6), and finally by respondents with non-type D personality (20.2 ± 3.6). These differences were statistically significant (Figure 3b).



No significant relationship was found between the class of obesity and the health locus of control.




3.4. Evaluation of the Correlation between MHLC-A and IZZ Scores


This study also evaluated the correlation between MHLC-A and IZZ. All health behaviors were assessed in the context of the Internal Dimension, Powerful Others Dimension, and Chance Dimension. A weak but highest correlation was recorded between Internal Dimension and Proper Eating Habits (R = 0.29; p < 0.001), no correlation was observed between Proper Eating Habits and Powerful Others Dimension (R = 0.01; p = 0.8), while a negative weak correlation was found between Proper Eating Habits and Chance dimension (R = −0.15; p = 0.001). Concerning Preventive Behaviors, the strongest correlation, defined as a medium, was observed with Internal Dimension (R = 0.42; p < 0.0001), followed by a weak correlation with Powerful Others Dimension (R = 0.1; p = 0.003) and a weak negative correlation with Chance Dimension (R = −0.25; p < 0.001). The assessment of the Positive Mental Attitude subscale showed the strongest correlation with Internal Dimension (R = 0.48; p < 0.0001), a weak correlation with Powerful Others Dimension (R = 0.12; p = 0.006), and a medium negative correlation with Chance Dimension (R = −0.37; p < 0.0001). In the analysis of Health Practices, the strongest correlation was with Internal Dimension (R = 0.33; p < 0.001), there was no correlation with Powerful Others Dimension (R = 0.03; p = 0.4), and a weak negative correlation with Chance Dimension (R = −0.1; p = 0.02).





4. Discussion


Health behaviors, like personality, are formed at different life stages and can directly or indirectly affect health in the short- and long-term perspectives [64]. Engaging in health-promoting behaviors can prevent many chronic diseases, such as cancer, heart disease, stroke, and diabetes, thereby reducing the risk of premature death and improving physical and mental health [7]. Proper health behaviors are also crucial in the prevention, or eventual treatment, of obesity and related diseases [55,63]. In 2013, the Institute of Medicine of the National Academies indicated that population-based health-promoting strategies focused on physical activity, or a healthy diet, can effectively counteract excess body weight. Published in 2020, a meta-analysis of overweight and obesity (28 research articles from 2012 to 2019) showed that the primary identified risk factors for above-normal body weight are smoking, improper eating habits, including excessive caloric intake, the consumption of sugary drinks and fast food, low socioeconomic status, sleep disturbances and physical inactivity [83]. However, the maintenance of normal body weight requires multi-dimensional activities, not just selective implementation of certain behaviors in daily life. This can be observed regarding physical activity. It was found that performing 30 min of moderate exercise five times a week has a more beneficial effect on health than dietary supplements and pharmaceuticals used in the prevention and treatment of chronic diseases. However, researchers highlight that self-implemented physical activity does not play a clear role in obesity prevention [84]. For this reason, tools are being used in the analysis of health behaviors that include their various categories.



In the original study, one of the determinants of health behavior was the Overall Health Behavior Index (ZZ), which was at an average level (81.4 ± 9.0, equivalent to 5.49 sten). Respondents showed the best results for Proper Eating Habits (3.5 sten) and the worst for Preventive Behaviors (3.1 sten). The results from other studies relating to above-normal weight individuals are varied. The ZZ is within 5–6 sten, which corresponds to the average level of attitudes that promote health, similar to our study. Some discrepancies are evident in the mean values of the ZZ index, which achieved a lower (78.57 ± 12.37) [85] or higher (84.53 ± 15.03) [86] value, compared to the present analyses. These differences may be due to the peculiarities of the study group, which, in the case of the lower value of ZZ, consisted only of people with obese class II and III (BMI ≥ 35 kg/m2), while the higher value of the ZZ characterized patients with BMI ≥ 25 kg/m2. Disparities in the overall health behavior index are reflected in the results achieved by respondents for individual subcategories. Patients with a BMI ≥ 35 kg/m2 represented worse eating habits (Proper Eating Habits subscale) (2.77 sten) [85] than those with a BMI ≥ 25 kg/m2 (3.45 sten) [86] and respondents from the authors’ study, with a BMI ≥ 30 kg/m2 (3.5 stena). Sekuła et al. [85] explain the low results achieved by the study group by a stronger tendency to habitual eating if they are morbidly obese, defined as those with BMI ≥ 40 kg/m2 [87], compared to those with lower body weight. The original studies also showed that patients representing the lowest level of health-promoting attitudes are most often those with morbid obesity (69%) [85,86]. However, the level of health behavior varies not only among patients with abnormal body weight but also in the general population. Juczynski [73] reported that the average ZZ for adults is 81.82 ± 14.16, while in a study of randomly selected residents of the Silesian Voivodeship [88], the average index was equal to 78.11 ± 16.45 [73,88]. The discrepancies found in the level of health behaviors in the population can be determined by gender (women tend to score higher than men), age (older people have higher levels of health behaviors), or the health status of respondents (for example, diabetics and women with complicated pregnancies show higher levels of health behaviors), among other factors [73].



There are a variety of psychological factors, including the patient’s personality, that can have a significant impact on the uptake of health-promoting attitudes [67,89]. In the present study, type D personality was found to increase the risk of engaging in improper health behaviors by more than five times. In addition, the results indicate that patients with distressed personality represent the least effective mental attitude (3.0 sten) (Positive Mental Attitude subscale) and the least effective preventive behaviors (2.9 sten) (Preventive Behaviors subscale) and are significantly different in this regard from the other personality types (intermediate and non-type D). In contrast, for eating habits and health practices, the results achieved by those with type D personality (3.53 and 3.49 sten, respectively) are at an average level. Comparing the authors’ results with other studies, it can be seen that type D personality is always associated with poorer health care, but there are some differences in the levels of particular types of behavior.



In 2008, it was first shown that among healthy adults there is a relationship between distressed personality and less frequent adoption of health-enhancing behaviors, such as less frequent regular medical checkups [90]. Then, Gilmour and Williams [68] (questionnaire used: Preventive Health Behaviours Checklist-PHBC) found that healthy individuals with type D personality, more often than those with non-type D (non-type D personality plus intermediate personality), engaged in improper health behaviors, which included smoking, unhealthy diet, and lack of physical activity [68]. A 2015 meta-analysis found that personality influenced physical activity in one in ten people in the population and that neuroticism, a trait of type D personality, negatively correlated with physical activity levels, but this relationship varied for gender, age, or geographic area [91]. Studies conducted with cardiac patients confirmed earlier reports type D was positively associated with a sedentary lifestyle, nicotinism, alcohol consumption, and negatively with so-called healthy eating [69,92,93]. The relationship between type D personality and alcohol consumption has been subjected to a more detailed analysis. Bruce et al. [94] concluded that people with higher scores obtained for both personality dimensions, i.e., negative emotionality and social inhibition, showed higher levels of alcohol addiction. The authors found that alcohol consumption was a way to manage negative emotions [94]. Williams et al. [95] obtained similar results; type D was associated with higher alcohol consumption and higher levels of alcohol desire compared to non-type D personality. However, unlike the study by Bruce et al. [94], the presence of a stressor was not found to significantly determine the desire to consume alcohol; the level of alcohol thirst was higher in type D personality people, regardless of the stressor [95]. A German study reported that patients with diabetes and type D personality did not respect the prescribed healthy diet and avoided contact with health care professionals. They were three to four times more likely to engage in improper health behaviors than those with a non-type D personality, which is in line with the authors’ results [1,69]. Particularly important for determining the relationship between distressed personality and health was a 2016 study. Williams et al. [70] proved that inappropriate health behaviors were mediating the link between distressed personality and a poorer subjective assessment of health, projecting poorer quality of life and more physical symptoms, including sleep problems and headaches. However, the authors were unable to explain the mechanism of the associations that occurred [70]. In 2018, Kwon and Kang [96], based on a study among patients with coronary artery disease, suggested that disease perception underlies the link between distressed personality and unhealthy behavior. Type D personalities have been reported to have lower disease perceptions, including greater anxiety and emotional distress. The relation between perceptions of disease and health behaviors is explained by the health theory of self-regulatory systems; when confronted with an illness or other health risk, our behaviors are adapted to the new situation and then they are subject to self-assessment for effectiveness. This leads to the modification of emotional and cognitive responses, as well as health behaviors themselves, which can have important implications for the treatment process [96].



The variety of activities and attitudes that make up health behavior means that they are determined by many factors. Gender and socioeconomic status have been identified as major determinants of smoking and physical activity, while environmental factors influence diet and alcohol consumption. Age is also an important determinant of many health-promoting activities [66,97]. The present study showed that the level of health-promoting behavior decreased with age. The most effective health behaviors were represented by those younger than 36, and the least effective by patients older than 71, for whom the risk of engaging in unfavorable behaviors increased 25 times. [98,99]. Similar results were presented by Ek [99], finding that younger adults (18–35 years of age) are more likely to engage in risky health behaviors, while older adults (51–65 years of age) show high health consciousness, and consequently they have better health behavior patterns [99]. In terms of physical effort, it was observed that the recommended levels of physical activity were most rarely achieved in the group over 65 years old and then the group 45–64 years old. The most active were those in the 18–44 age group [100]. The discrepancies in the results obtained for the older population, in the original study, and from other research, may be due to the very high prevalence of distressed personality in the over 61 age group, which was at 47% (n = 54). Type D personalities perceive their surroundings as not providing social support, and as a result, are reserved in their social interactions. In the case of the elderly, this is of particular importance, as they are more likely to be lonely due to their age, which, combined with their personality traits, can lead to complete social isolation. Researchers have shown that both loneliness and social isolation are independent predictors of poor health and mortality, even after taking into account prominent behavioral traits or biological factors [101]. Social isolation also directly affects health behaviors. A meta-analysis published in 2017 suggested that older people with more social support are significantly more likely to engage in physical activity [102]. It also found that singles might be more likely to initiate harmful behaviors, such as smoking, excessive alcohol consumption, and overeating, as a mechanism of psychological relief [103].



The health locus of control can be an important determinant of health behavior. The concept refers to an individual’s belief that one’ s health is controlled by one’s own behaviors (internal locus) or is a consequence of chance events or the influence of others (external locus) [104]. Scientific data indicate that the internal health locus of control is directly associated with better health, both physically and mentally, and with a more frequent presentation of health-promoting attitudes. Individuals with a low Internal health locus of control had significantly higher mortality [105]. The conviction that chance is important in forming health is correlated with poorer health, including a higher prevalence of mental disorders and a more widespread presentation of improper health behaviors, whereas external localization of health control, in which responsibility for one’s health is attributed to others, is reflected in high levels of physician adherence, but may positively correspond with the risk of chronic pain and/or disability. It is thought that preventing risk behaviors is more effective when the individual is convinced of one’s impact on health [106,107].



The health locus of control was also addressed in the present study. The average scores obtained by respondents were similar for all subscales, but a detailed analysis revealed the presence of some differences. It was observed that the means for Internal Dimension were highest for those under 40, while respondents over 61 had higher scores for the Chance Dimension. The results of the Powerful Others Dimension showed significant gender differences; the average scores achieved by women were lower than those achieved by men. While studies regularly confirm the relationship between age and the health locus of control, there is some variation. According to some authors, the external localization of health control increases with age, but without significant changes in internal localization [108,109,110]. There are also studies whose results are consistent with the present one; the internal health locus of control consistently decreases with age, with a concomitant increase in external control [73,111,112]. Changes in the health locus of control are thought to be age-related, due to the characteristics of the aging process; late adulthood is associated with more medical conditions, impaired physical ability, and consequently, poorer health. The individual’s confidence in their own abilities and feelings of control over a situation decrease with age, while dependence on others increases [113]. The link between gender and the health locus of control is reflected by the higher scores obtained by men for the Internal Dimension, while the External Dimension dominates for women. This is associated with psychological differences formed at the prenatal stage, but primarily with the cultural construction of the sexes and stereotypes in operation [114]. In general, men are perceived as independent, and thus have a higher level of internal control. For women, there is often a perception of their dependence on others, or even helplessness, which may be expressed in a higher external locus of control [110]. It should be emphasized that gender differences in the location of health control are globally differentiated, with the smallest discrepancies observed in economically developed countries and the largest in cultures with low levels of gender egalitarianism [115].



The health locus of control may be related to above-normal body weight [116]. In the authors’ study, which included only obese individuals, it can be seen that they scored significantly lower on the Internal Dimension (22.7) and higher for the Chance Dimension (22.3), compared to the average values for Polish adults (25.5 and 20.6, respectively) [73]. Unfortunately, there has been no other research in Poland relating to the general population. However, studies on selected groups have shown that the average scores obtained for the Internal Dimension can range from 25.4 (people working in non-medical professions) [117] through 25.8 (students of health sciences) [118] to 26.2 (groups of healthcare professionals) [117] and for the Chance Dimension from 19.6 (people working in non-medical professions) [117] through 20.0 (students of health sciences) [118] to 20.2 (groups of healthcare professionals) [117]. Foreign research also supports the above findings. For healthy adults, the average values for the internal health locus of control are usually 24–26 [119,120,121,122], while for external control, with the Chance Dimension, are on average 17–22 [119,120,122]. The connection that exists between the health locus of control and body weight has been the subject of research for several decades. It has been suggested that the Internal Dimension is a predictor of successful obesity treatment; people with high internal control achieve more weight reduction and tend to maintain it longer, compared to the group with a dominant External Dimension. Meanwhile, overweight and obese individuals are more likely to have an external health locus of control [123,124]. Conversely, it has been observed that by knowing a patient’s attitude toward health control, obesity treatment programs can be adapted to their individual preferences, which will lead to greater satisfaction and more weight loss. Individuals with a strong Internal Dimension tend to get better results in individual programs, while with an external health locus of control, patients are more likely to prefer group-based programs [125]. Recent research has suggested that physicians should pay attention to the locus of health control in adolescent patients as well, as therapies oriented toward a greater internal dimension may significantly increase the success of eating disorder control [126].



In the relationship between obesity and health control, health behaviors play an important role [116,127]. Our research showed that internal health locus of control positively correlated with all health-promoting attitudes, increasing the possibility of adopting them, while external control, with a strong Chance Dimension, showed a negative correlation. The health locus of control influences the occurrence of obesity-related behaviors, from [128,129] the prenatal period through adulthood. Golding et al. [129] observed that a health locus of control, measured in pregnant women, may be important in the development of obesity in children. Children of mothers who scored high for the External Dimension during pregnancy were characterized by more fat mass in their teenage years (over 13 years). This may have been related to the behaviors represented by the women during pregnancy; women with an external health locus of control were more likely to smoke tobacco and abstain from breastfeeding. In addition, it was found that obtaining higher scores for the External Dimension in children preceded the development of obesity by at least 5 years [129].



A health locus of control is considered one of the personality traits. While the individual’s belief in the control of their own health has positive psychological and behavioral effects, the conviction that health depends on external factors can lead to feelings of loneliness and helplessness, and even to a higher incidence of mental disorders [130]. In our study, we observed that the external health locus of control, with the strong influence of the Chance Dimension, was associated with type D personality, whereas non-type D personality obtained significantly higher scores for the Internal Dimension. The present findings are consistent with other scientific reports. It is now thought that the relationship between distressed personality and improper eating behavior may be mediated by the location of health control [70,104]. Studies with chronic disease patients have shown that those with type D personality had poorer health treatment outcomes, due to low levels of self-control, projecting noncompliance with physician recommendations [131,132]. The connecting factor between the external health locus of control and type D personality would appear to be its stressful character. A 2018 study indicated that the implementation of an 8-week stress control program (known as an integrated relaxation technique program) had a significant effect on weight loss in obese patients. There were significant reductions in BMI, depression levels, and improvements in eating habits and physical activity. In addition, the group undergoing the stress control program was characterized by a decrease in scores for the subscale: Chance Dimension with a concomitant increase in the importance of Internal Dimension, resulting in a change in health attitudes [133]. The conducted research indicates that self-esteem of health control is not a constant trait; on the contrary, it is modifiable. Through health experiences, the future reactions of people are formed and, consequently, their attitudes toward disease and its treatment options [106,114].




5. Conclusions


Based on the results of the study, patients with distressed personality showed the lowest levels of overall health behaviors and were significantly different from those with intermediate and non-type D personalities in this regard. The authors indicated that type D personality was associated with poorer attitudes toward health, increasing the risk of improper health behaviors by more than five times. It was also observed that among the analyzed health behaviors, obese respondents with type D personality represented significantly the least effective preventive behaviors and mental attitudes. Moreover, among obese respondents with type D personality, there were significantly more respondents who believed that their health was a consequence of chance events, while there were the fewest respondents with a strong Internal Dimension. The internal health locus of control had the strongest positive correlation with all proper health behaviors.



Augmenting the diagnosis of patients with obesity with the identification of selected personality traits, taking into account the Type D personality, may improve their functioning and increase the chance of success of the applied weight reduction therapy.







Author Contributions


Conceptualization, M.B. and P.N.; methodology, M.B., J.D., M.G. and P.N.; formal analysis, M.B. and J.D.; investigation, M.B. and K.B.; resources, P.N.; data curation, M.B. and P.N.; writing—original draft preparation, M.B., M.G., J.D.; writing—review and editing, M.B., M.G., K.B. and P.N.; project administration, M.B., K.B. and P.N. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted in accordance with the guidelines of the Helsinki Declaration and did not require the consent of the Ethics Committee (opinion of Bioethics Committee of the Medical University of Silesia, 23/05/2018, no.: KNW/0022/KB/106/18). According to Polish law, this study was not a medical experiment, so it did not require the consent of the Bioethics Committee (Act of 5 December 1996, on the professions of physician and dentist (i.e., Journal of Laws 2019, item 537).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Arroyo-Johnson, C.; Mincey, K.D. Obesity Epidemiology Worldwide. Gastroenterol. Clin. 2016, 45, 571–579. [Google Scholar] [CrossRef] [PubMed]

	



Hecker, J.; Freijer, K.; Hiligsmann, M.; Evers, S.M.A.A. Burden of Disease Study of Overweight and Obesity; the Societal Impact in Terms of Cost-of-Illness and Health-Related Quality of Life. BMC Public Health 2022, 22, 46. [Google Scholar] [CrossRef] [PubMed]

	



Tremmel, M.; Gerdtham, U.-G.; Nilsson, P.M.; Saha, S. Economic Burden of Obesity: A Systematic Literature Review. Int. J. Environ. Res. Public Health 2017, 14, 435. [Google Scholar] [CrossRef] [PubMed]

	



Viinikainen, J.; Böckerman, P.; Pehkonen, J. Economic Costs of Obesity in Europe. In International Handbook of the Demography of Obesity; Garcia-Alexander, G., Poston Dudley, L., Jr., Eds.; Springer International Publishing: Cham, Switzerland, 2022; pp. 39–55. ISBN 978-3-031-10936-2. [Google Scholar]

	



World Health Organization. WHO Fact Sheet: Obesity and Overweight. Available online: http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight (accessed on 18 September 2022).

	



OECD. The Heavy Burden of Obesity: The Economics of Prevention. In OECD Health Policy Studies; OECD Publishing: Paris, France, 2019; ISBN 9789264330047. [Google Scholar]

	



Sala, M.; Rochefort, C.; Lui, P.P.; Baldwin, A.S. Trait Mindfulness and Health Behaviours: A Meta-Analysis. Health Psychol. Rev. 2020, 14, 345–393. [Google Scholar] [CrossRef]

	



Statistics Poland. Health Status of Population in Poland in 2019; Statistics Poland: Warsaw, Poland, 2021.

	



Gerlach, G.; Herpertz, S.; Loeber, S. Personality Traits and Obesity: A Systematic Review. Obes. Rev. 2015, 16, 32–63. [Google Scholar] [CrossRef] [PubMed]

	



Cohen, R.; Shikora, S. Fighting Weight Bias and Obesity Stigma: A Call for Action. Obes. Surg. 2020, 30, 1623–1624. [Google Scholar] [CrossRef]

	



Lunn, T.E.; Nowson, C.A.; Worsley, A.; Torres, S.J. Does Personality Affect Dietary Intake? Nutrition 2014, 30, 403–409. [Google Scholar] [CrossRef]

	



Makara-Studzińska, M.; Zaborska, A. Otyłość a Obraz Własnego Ciała. Psychiatr. Pol. 2009, 43, 109–114. [Google Scholar]

	



Jokela, M.; Hintsanen, M.; Hakulinen, C.; Batty, G.D.; Nabi, H.; Singh-Manoux, A.; Kivimäki, M. Association of Personality with the Development and Persistence of Obesity: A Meta-Analysis Based on Individual–Participant Data. Obes. Rev. 2013, 14, 315–323. [Google Scholar] [CrossRef]

	



Sutin, A.R.; Terracciano, A. Personality and the Social Experience of Body Weight. Personal. Individ. Differ. 2019, 137, 76–79. [Google Scholar] [CrossRef]

	



Bagnjuk, J.; König, H.-H.; Hajek, A. Personality Traits and Obesity. Int. J. Environ. Res. Public Health 2019, 16, 2675. [Google Scholar] [CrossRef] [PubMed]

	



Sutin, A.R.; Terracciano, A. Five-Factor Model Personality Traits and the Objective and Subjective Experience of Body Weight. J. Personal. 2016, 84, 102–112. [Google Scholar] [CrossRef] [PubMed]

	



Armon, G.; Melamed, S.; Shirom, A.; Shapira, I.; Berliner, S. Personality Traits and Body Weight Measures: Concurrent and Across–Time Associations. Eur. J. Personal. 2013, 27, 398–408. [Google Scholar] [CrossRef]

	



Sutin, A.R.; Ferrucci, L.; Zonderman, A.B.; Terracciano, A. Personality and Obesity across the Adult Life Span. J. Personal. Soc. Psychol. 2011, 101, 579. [Google Scholar] [CrossRef] [PubMed]

	



Stevenson, R.J. Psychological Correlates of Habitual Diet in Healthy Adults. Psychol. Bull. 2017, 143, 53. [Google Scholar] [CrossRef]

	



Worsley, A.; Wang, W.C.; Farragher, T. The Associations of Vegetable Consumption with Food Mavenism, Personal Values, Food Knowledge and Demographic Factors. Appetite 2016, 97, 29–36. [Google Scholar] [CrossRef]

	



Horwood, S.; Anglim, J.; Tooley, G. Statistically modelling the relationships between Type D personality and social support, health behaviors and symptom severity in chronic illness groups. Psychol. Health 2016, 31, 1047–1063. [Google Scholar] [CrossRef]

	



Denollet, J.; Sys, S.U.; Stroobant, N.; Rombouts, H.; Gillebert, T.C.; Brutsaert, D.L. Personality as Independent Predictor of Long-Term Mortality in Patients with Coronary Heart Disease. Lancet 1996, 347, 417–421. [Google Scholar] [CrossRef]

	



Horwood, S.; Anglim, J.; Tooley, G. Type D Personality and the Five-Factor Model: A Facet-Level Analysis. Personal. Individ. Differ. 2015, 83, 50–54. [Google Scholar] [CrossRef]

	



Stevenson, C.; Williams, L. Type D Personality, Quality of Life and Physical Symptoms in the General Population: A Dimensional Analysis. Psychol Health 2014, 29, 365–373. [Google Scholar] [CrossRef]

	



Simson, U.; Nawarotzky, U.; Porck, W.; Friese, G.; Schottenfeld-Naor, Y.; Hahn, S.; Scherbaum, W.A.; Kruse, J. [Depression, anxiety, quality of life and type D pattern among inpatients suffering from diabetic foot syndrome]. Psychother. Psychosom. Med. Psychol. 2008, 58, 44–50. [Google Scholar] [CrossRef] [PubMed]

	



Barnett, M.D.; Ledoux, T.; Garcini, L.M.; Baker, J. Type D Personality and Chronic Pain: Construct and Concurrent Validity of the DS14. J. Clin. Psychol. Med. Settings 2009, 16, 194–199. [Google Scholar] [CrossRef] [PubMed]

	



Wiencierz, S.; Williams, L. Type D Personality and Physical Inactivity: The Mediating Effects of Low Self-Efficacy. J. Health Psychol. 2016, 22, 1025–1034. [Google Scholar] [CrossRef] [PubMed]

	



Wang, Y.; Zhang, S.; Zhang, G.; Yu, B.; Gao, X.; Dai, Z.; Yang, X.; Qiu, X.; Qiao, Z.; Zhou, J.; et al. Association between Type D Personality and In-Stent Restenosis in Patients Treated with Percutaneous Coronary Intervention: A Mediation Analysis of Dietary Patterns. J. Psychosom. Res. 2020, 138, 110244. [Google Scholar] [CrossRef] [PubMed]

	



Booth, L.; Williams, L. Type D Personality and Dietary Intake: The Mediating Effects of Coping Style. J. Health Psychol 2015, 20, 921–927. [Google Scholar] [CrossRef]

	



Timmermans, I.; Versteeg, H.; Duijndam, S.; Graafmans, C.; Polak, P.; Denollet, J. Social Inhibition and Emotional Distress in Patients with Coronary Artery Disease: The Type D Personality Construct. J. Health Psychol. 2017, 24, 1929–1944. [Google Scholar] [CrossRef]

	



Mommersteeg, P.M.C.; Kupper, N.; Denollet, J. Type D Personality Is Associated with Increased Metabolic Syndrome Prevalence and an Unhealthy Lifestyle in a Cross-Sectional Dutch Community Sample. BMC Public Health 2010, 10, 714. [Google Scholar] [CrossRef]

	



Cheng, F.; Lin, P.; Wang, Y.; Liu, G.; Li, L.; Yu, H.; Yu, B.; Zhao, Z.; Gao, X. Type D Personality and Coronary Atherosclerotic Plaque Vulnerability: The Potential Mediating Effect of Health Behavior. J. Psychosom. Res. 2018, 108, 54–60. [Google Scholar] [CrossRef]

	



Yağcı, İ.; Taşdelen, Y.; Koç, O.; Kıvrak, Y. Type D Personality and Predictive Factors of Body Mass Index in Bariatric Surgery Candidates. J. Clin. Psychiatry 2021, 24, 334–341. [Google Scholar] [CrossRef]

	



Piepoli, M.F.; Hoes, A.W.; Agewall, S.; Albus, C.; Brotons, C.; Catapano, A.L.; Cooney, M.-T.; Corrà, U.; Cosyns, B.; Deaton, C.; et al. 2016 European Guidelines on Cardiovascular Disease Prevention in Clinical Practice: The Sixth Joint Task Force of the European Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in Clinical Practice (Constituted by Representatives of 10 Societies and by Invited Experts) Developed with the Special Contribution of the European Association for Cardiovascular Prevention & Rehabilitation (EACPR). Eur. Heart J. 2016, 37, 2315–2381. [Google Scholar] [CrossRef]

	



Grande, G.; Romppel, M.; Barth, J. Association Between Type D Personality and Prognosis in Patients with Cardiovascular Diseases: A Systematic Review and Meta-Analysis. Ann. Behav. Med. 2012, 43, 299–310. [Google Scholar] [CrossRef] [PubMed]

	



Kupper, N.; Denollet, J. Type D Personality as a Risk Factor in Coronary Heart Disease: A Review of Current Evidence. Curr. Cardiol. Rep. 2018, 20, 104. [Google Scholar] [CrossRef] [PubMed]

	



Molina-Leyva, A.; Caparros-delMoral, I.; Ruiz-Carrascosa, J.C.; Naranjo-Sintes, R.; Jimenez-Moleon, J.J. Elevated Prevalence of Type D (Distressed) Personality in Moderate to Severe Psoriasis Is Associated with Mood Status and Quality of Life Impairment: A Comparative Pilot Study. J. Eur. Acad. Dermatol. Venereol. 2015, 29, 1710–1717. [Google Scholar] [CrossRef] [PubMed]

	



Pasha, A.; Bahrainian, S.A.; Farahani, H. The Relationship between Type D Personality and the Stress Level of Life Events, Personality Traits and Anxiety Sensitivity in People with Breast Cancer. Ann. Médico Psychol. Rev. Psychiatr. 2022, 180, 527–532. [Google Scholar] [CrossRef]

	



Husson, O.; Vissers, P.A.J.; Denollet, J.; Mols, F. The Role of Personality in the Course of Health-Related Quality of Life and Disease-Specific Health Status among Colorectal Cancer Survivors: A Prospective Population-Based Study from the PROFILES Registry. Acta Oncol. 2015, 54, 669–677. [Google Scholar] [CrossRef] [PubMed]

	



Mols, F.; Oerlemans, S.; Denollet, J.; Roukema, J.A.; van de Poll-Franse, L.V. Type D Personality Is Associated with Increased Comorbidity Burden and Health Care Utilization among 3080 Cancer Survivors. Gen. Hosp. Psychiatry 2012, 34, 352–359. [Google Scholar] [CrossRef]

	



Horwood, S.; Chamravi, D.; Tooley, G. Examining the Prevalence of Type-D Personality in an Australian Population. Aust. Psychol. 2015, 50, 212–218. [Google Scholar] [CrossRef]

	



Schoormans, D.; Husson, O.; Denollet, J.; Mols, F. Is Type D Personality a Risk Factor for All-Cause Mortality? A Prospective Population-Based Study among 2625 Colorectal Cancer Survivors from the PROFILES Registry. J. Psychosom. Res. 2017, 96, 76–83. [Google Scholar] [CrossRef]

	



Kupper, N.; Denollet, J. Type D Personality as a Prognostic Factor in Heart Disease: Assessment and Mediating Mechanisms. J. Personal. Assess. 2007, 89, 265–276. [Google Scholar] [CrossRef]

	



Slepecky, M.; Kotianova, A.; Prasko, J.; Majercak, I.; Kotian, M.; Gyorgyova, E.; Zatkova, M.; Chupacova, M.; Ociskova, M.; Sollar, T. Relation of Personality Factors and Life Events to Waist/Height Ratio and Percentage of Visceral Fat in Women and Men. Psychol. Res. Behav. Manag. 2019, 12, 499. [Google Scholar] [CrossRef]

	



Martinac, M.; Babić, D.; Pavlović, M. Type D Personality and Metabolic Syndrome in Patients with Depression. Eur. Psychiatry 2017, 41, S533. [Google Scholar] [CrossRef]

	



Villarroel, P.; Ortiz, M.S. Social Negativity and Obesity: Role of Negative Affectivity. Rev. Argent. De Clin. Psicol. 2019, 28, 744. [Google Scholar] [CrossRef]

	



Harding, J.L.; Backholer, K.; Williams, E.D.; Peeters, A.; Cameron, A.J.; Hare, M.J.; Shaw, J.E.; Magliano, D.J. Psychosocial Stress Is Positively Associated with Body Mass Index Gain Over 5 Years: Evidence from the Longitudinal AusDiab Study. Obesity 2014, 21, 277–286. [Google Scholar] [CrossRef]

	



Tomiyama, A.J. Stress and Obesity. Annu Rev. Psychol 2019, 70, 703–718. [Google Scholar] [CrossRef] [PubMed]

	



Mohd-Sidik, S.; Lekhraj, R.; Foo, C.N. Prevalence, Associated Factors and Psychological Determinants of Obesity among Adults in Selangor, Malaysia. Int. J. Environ. Res. Public Health 2021, 18, 868. [Google Scholar] [CrossRef] [PubMed]

	



Kleinridders, A.; Korosi, A.; Chattipakorn, S.C.; Sripetchwandee, J.; Chattipakorn, N. Links Between Obesity-Induced Brain Insulin Resistance, Brain Mitochondrial Dysfunction, and Dementia. Front. Endocrinol. 2018, 1, 496. [Google Scholar] [CrossRef]

	



Rhea, E.M.; Salameh, T.S.; Logsdon, A.F.; Hanson, A.J.; Erickson, M.A.; Banks, W.A. Blood-Brain Barriers in Obesity. AAPS J. 2017, 19, 921–930. [Google Scholar] [CrossRef]

	



Longo, M.; Zatterale, F.; Naderi, J.; Parrillo, L.; Formisano, P.; Raciti, G.A.; Beguinot, F.; Miele, C. Molecular Sciences Adipose Tissue Dysfunction as Determinant of Obesity-Associated Metabolic Complications. Int. J. Environ. Res. Public Health 2019, 20, 2358. [Google Scholar] [CrossRef]

	



Roy, P.; Martinelli, I.; Moruzzi, M.; Maggi, F.; Amantini, C.; Micioni, M.V.; Bonaventura, D.; Cifani, C.; Amenta, F.; Tayebati, S.K.; et al. Ion Channels Alterations in the Forebrain of High-Fat Diet Fed Rats. Eur. J. Histochem. 2021, 65, 3305. [Google Scholar] [CrossRef]

	



Martinelli, I.; Khosrow Tayebati, S.; Roy, P.; Micioni, M.V.; Bonaventura, D.; Moruzzi, M.; Cifani, C.; Amenta, F.; Tomassoni, D. Obesity-Related Brain Cholinergic System Impairment in High-Fat-Diet-Fed Rats. Int. J. Environ. Res. Public Health 2022, 14, 1243. [Google Scholar] [CrossRef]

	



Marconcin, P.; Ihle, A.; Werneck, A.O.; Gouveia, E.R.; Ferrari, G.; Peralta, M.; Marques, A. The Association of Healthy Lifestyle Behaviors with Overweight and Obesity among Older Adults from 21 Countries. Nutrients 2021, 13, 315. [Google Scholar] [CrossRef] [PubMed]

	



Gochman, D.S. Labels, Systems and Motives: Some Perspectives for Future Research and Programs. Health Educ. Q. 1982, 9, 167–174. [Google Scholar] [CrossRef]

	



Parkerson, G.R., Jr.; Connis, R.T.; Broadhead, W.E.; Patrick, D.L.; Taylor, T.R.; Tse, C.-K.J. Disease-Specific versus Generic Measurement of Health-Related Quality of Life in Insulin-Dependent Diabetic Patients. Med. Care 1993, 31, 629–639. Available online: https://www.jstor.org/stable/3766113 (accessed on 31 October 2022). [CrossRef] [PubMed]

	



Glanz, K.; Rimer, B.K.; Viswanath, K. Health Behavior: Theory, Research, and Practice, 5th ed.; John Wiley & Sons: San Francisco, CA, USA, 2015; ISBN 1118629000. [Google Scholar]

	



Kasl, S.V.; Cobb, S. Health Behavior, Illness Behavior and Sick Role Behavior. Arch. Environ. Health Int. J. 1966, 12, 246–266. [Google Scholar] [CrossRef] [PubMed]

	



Schwarzer, R.; Fuchs, R. Self-Efficacy and Health Behaviours. In Predicting Health Behavior: Research and Practice with Social Cognition Models; Conner, M., Norman, P., Eds.; Open University Press: Buckingham, UK, 1996; pp. 163–196. [Google Scholar]

	



Juczyński, Z.; Ogińska, N. Zasoby Osobiste i Społeczne Sprzyjające Zdrowiu Jednostki; Wydawnictwo Uniwersytetu Łódzkiego: Łódź, Poland, 2003; ISBN 8371715870. [Google Scholar]

	



Glanz, K.; Rimer, B.K.; Viswanath, K. Health Behavior and Health Education: Theory, Research, and Practice, 4th ed.; John Wiley & Sons: San Francisco, CA, USA, 2008; ISBN 0470432489. [Google Scholar]

	



Lee, K.M.; Hunger, J.M.; Tomiyama, A.J. Weight Stigma and Health Behaviors: Evidence from the Eating in America Study. Int. J. Obes. 2021, 45, 1499–1509. [Google Scholar] [CrossRef]

	



Hashemi, N.; Sebar, B.; Harris, N. The Relationship between Cultural Capital and Lifestyle Health Behaviours in Young People: A Systematic Review. Public Health 2018, 164, 57–67. [Google Scholar] [CrossRef]

	



Hagger, M.S.; Hamilton, K. Effects of Socio-Structural Variables in the Theory of Planned Behavior: A Mediation Model in Multiple Samples and Behaviors. Psychol. Health 2021, 36, 307–333. [Google Scholar] [CrossRef]

	



Leman, M.A.; Claramita, M.; Rahayu, G.R. Predicting Factors on Modeling Health Behavior: A Systematic Review. Am. J. Health Behav. 2021, 45, 268–278. [Google Scholar] [CrossRef]

	



Kim, J. Personality, Health Behaviours and Physical Health in Young Adulthood. Psychol. Health 2022, 37, 1164–1183. [Google Scholar] [CrossRef]

	



Gilmour, J.; Williams, L. Type D Personality Is Associated with Maladaptive Health-Related Behaviours. J. Health Psychol. 2011, 17, 471–478. [Google Scholar] [CrossRef]

	



Ginting, H.; van de Ven, M.; Becker, E.S.; Näring, G. Type D Personality Is Associated with Health Behaviors and Perceived Social Support in Individuals with Coronary Heart Disease. J. Health Psychol. 2014, 21, 727–737. [Google Scholar] [CrossRef] [PubMed]

	



Williams, L.; Abbott, C.; Kerr, R. Health Behaviour Mediates the Relationship between Type D Personality and Subjective Health in the General Population. J. Health Psychol. 2015, 21, 2148–2155. [Google Scholar] [CrossRef]

	



Gruszczyńska, M.; Bąk-Sosnowska, M.; Plinta, R. Zachowania Zdrowotne Jako Istotny Element Aktywności Życiowej Człowieka. Stosunek Polaków Do Własnego Zdrowia. Hygeia Public Health 2015, 50, 558–565. Available online: http://www.h-ph.pl/pdf/hyg-2015/hyg-2015-4-558.pdf (accessed on 31 October 2022).

	



Ogińska-Bulik, N. Osobowość Typu D a Konsekwencje Stresu Zawodowego. Czas. Psychol. 2005, 11, 69–79. Available online: http://www.czasopismopsychologiczne.pl/files/articles/2005-11-osobowo-typu-d-a-konsekwencje-stresu-zawodowego.pdf (accessed on 31 October 2022).

	



Juczyński, Z. Narzędzia Pomiaru w Promocji i Psychologii Zdrowia, 2nd ed.; Pracownia Testów Psychologicznych Polskiego Towarzystwa Psychologicznego: Warszawa, Poland, 2012; ISBN 978-83-60733-43-1. [Google Scholar]

	



Wallston, K.A.; Strudler Wallston, B.; DeVellis, R. Development of the Multidimensional Health Locus of Control (MHLC) Scales. Health Educ. Monogr. 1978, 6, 160–170. [Google Scholar] [CrossRef]

	



Denollet, J. DS14: Standard Assessment of Negative Affectivity, Social Inhibition, and Type D Personality. Psychosom. Med. 2005, 67, 89–97. [Google Scholar] [CrossRef]

	



Juczyński, Z.; Ogińska-Bulik, N. Narzędzia Pomiaru Stresu i Radzenia Sobie Ze Stresem; Pracownia Testów Psychologicznych Polskiego Towarzystw Psychologicznego: Warszawa, Poland, 2012; ISBN 978-83-60733-47-9. [Google Scholar]

	



Shapiro, S.S.; Wilk, M.B. An Analysis of Variance Test for Normality (Complete Samples). Biometrika 1965, 52, 591–611. [Google Scholar] [CrossRef]

	



Levene, H. Robust Tests for Equality of Variances. In Contributions to Probability and Statistics: Essays in Honor of Harold Hotelling; Olkin, I., Ed.; Stanford University Press: Redwood City, CA, USA, 1960; pp. 278–292. [Google Scholar]

	



Tukey, J.W. Comparing Individual Means in the Analysis of Variance. Biometrics 1949, 5, 99–114. [Google Scholar] [CrossRef]

	



Spearman, C. The Proof and Measurement of Association between Two Things. Am. J. Psychol. 1904, 15, 72–101. [Google Scholar] [CrossRef]

	



Stanisz, A. Przystępny Kurs Statystyki z Zastosowaniem STATISTICA PL Na Przykładach z Medycyny, 3rd ed.; StatSoft Polska: Kraków, Poland, 2007; Volume 1, ISBN 978-83-88724-18-3. [Google Scholar]

	



Stanisz, A. Przystępny Kurs Statystyki z Zastosowaniem STATISTICA PL Na Przykładach z Medycyny, 2nd ed.; StatSoft Polska: Kraków, Poland, 2007; Volume 2, ISBN 978-83-88724-30-5. [Google Scholar]

	



Chatterjee, A.; Gerdes, M.W.; Martinez, S.G. Identification of Risk Factors Associated with Obesity and Overweight—A Machine Learning Overview. Sensors 2020, 20, 2734. [Google Scholar] [CrossRef]

	



Petridou, A.; Siopi, A.; Mougios, V. Exercise in the Management of Obesity. Metabolism 2019, 92, 163–169. [Google Scholar] [CrossRef] [PubMed]

	



Sekuła, M.; Boniecka, I.; Paśnik, K. Ocena Zachowań Zdrowotnych, Żywieniowych i Poczucia Własnej Skuteczności Chorych z Otyłością Olbrzymią. Psychiatr. Pol. 2018, 105, 1125–1137. [Google Scholar] [CrossRef]

	



Kawalec-Kajstura, E.; Reczek, A.; Porębska, A.; Brzostek, T.; Malinowska-Lipień, I. Zachowania Zdrowotne Pacjentów z Otyłością i Nadwagą. Pielęgniarstwo XXI Wieku 2011, 35, 27–33. Available online: https://ruj.uj.edu.pl/xmlui/bitstream/handle/item/165687/kawalec_et-al_zachowania_zdrowotne_pacjentow_z_otyloscia_i_nadwaga_2011.pdf?sequence=1&isAllowed=y (accessed on 31 October 2022).

	



Moon, T.S.; Fox, P.E.; Somasundaram, A.; Minhajuddin, A.; Gonzales, M.X.; Pak, T.J.; Ogunnaike, B. The Influence of Morbid Obesity on Difficult Intubation and Difficult Mask Ventilation. J. Anesth. 2019, 33, 96–102. [Google Scholar] [CrossRef] [PubMed]

	



Gawlik, D. Diagnoza Zachowań Zdrowotnych Mieszkańców Województwa Śląskiego (Na Podstawie Badania Inwentarzem Zachowań Zdrowotnych Z. Juczyńskiego). Chowanna 2018, 51, 99–117. Available online: https://rebus.us.edu.pl/bitstream/20.500.12128/11215/1/Gawlik_diagnoza_zachowan_zdrowotnych_mieszkancow.pdf (accessed on 31 October 2022).

	



Taboada-Vázquez, A.; Gonzalez-Rodriguez, R.; Gandoy-Crego, M.; Clemente, M. Personality Variables as Predictors of Health Services Consumption. Int. J. Environ. Res. Public Health 2021, 18, 5161. [Google Scholar] [CrossRef]

	



Williams, L.; O’Connor, R.C.; Howard, S.; Hughes, B.M.; Johnston, D.W.; Hay, J.L.; O’Connor, D.B.; Lewis, C.A.; Ferguson, E.; Sheehy, N.; et al. Type-D Personality Mechanisms of Effect: The Role of Health-Related Behavior and Social Support. J. Psychosom. Res. 2008, 64, 63–69. [Google Scholar] [CrossRef]

	



Wilson, K.E.; Dishman, R.K. Personality and Physical Activity: A Systematic Review and Meta-Analysis. Personal. Individ. Differ. 2015, 72, 230–242. [Google Scholar] [CrossRef]

	



Svansdottir, E.; van den Broek, K.C.; Karlsson, H.D.; Gudnason, T.; Denollet, J. Type D Personality Is Associated with Impaired Psychological Status and Unhealthy Lifestyle in Icelandic Cardiac Patients: A Cross-Sectional Study. BMC Public Health 2012, 12, 42. [Google Scholar] [CrossRef]

	



Kupper, N.; Pedersen, S.S.; Höfer, S.; Saner, H.; Oldridge, N.; Denollet, J. Cross-Cultural Analysis of Type D (Distressed) Personality in 6222 Patients with Ischemic Heart Disease: A Study from the International HeartQoL Project. Int. J. Cardiol. 2013, 166, 327–333. [Google Scholar] [CrossRef]

	



Bruce, G.; Curren, C.; Williams, L. Type D Personality, Alcohol Dependence, and Drinking Motives in the General Population. J. Stud. Alcohol Drugs 2013, 74, 120–124. [Google Scholar] [CrossRef] [PubMed]

	



Williams, L.; Bruce, G.; Knapton, C. Type D Personality Is Associated with Increased Desire for Alcohol in Response to Acute Stress. Stress Health 2018, 34, 411–415. [Google Scholar] [CrossRef] [PubMed]

	



Kwon, M.; Kang, J. Mediating Effect of Illness Perception on the Relationship between Type D Personality and Health Behaviors among Coronary Artery Disease Patients. Health Psychol. Open 2018, 5, 2055102918817228. [Google Scholar] [CrossRef] [PubMed]

	



Conner, M.; Norman, P. Health Behaviour: Current Issues and Challenges. Psychol. Health 2017, 32, 895–906. [Google Scholar] [CrossRef] [PubMed]

	



Spring, B.; Moller, A.C.; Coons, M.J. Multiple Health Behaviours: Overview and Implications. J. Public Health 2012, 34, i3–i10. [Google Scholar] [CrossRef]

	



Ek, S. Gender Differences in Health Information Behaviour: A Finnish Population-Based Survey. Health Promot. Int. 2015, 30, 736–745. [Google Scholar] [CrossRef]

	



Hart, P.D.; Benavidez, G.; Erickson, J. Meeting Recommended Levels of Physical Activity in Relation to Preventive Health Behavior and Health Status Among Adults Corresponding Author. J. Prev. Med. Public Health 2017, 50. [Google Scholar] [CrossRef]

	



Perissinotto, C.; Holt-Lunstad, J.; Periyakoil, V.S.; Covinsky, K. A Practical Approach to Assessing and Mitigating Loneliness and Isolation in Older Adults. J. Am. Geriatr. Soc. 2019, 67, 657–662. [Google Scholar] [CrossRef]

	



Lindsay Smith, G.; Banting, L.; Eime, R.; O’Sullivan, G.; van Uffelen, J.G.Z. The Association between Social Support and Physical Activity in Older Adults: A Systematic Review. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 56. [Google Scholar] [CrossRef]

	



Leigh-Hunt, N.; Bagguley, D.; Bash, K.; Turner, V.; Turnbull, S.; Valtorta, N.; Caan, W. An Overview of Systematic Reviews on the Public Health Consequences of Social Isolation and Loneliness. Public Health 2017, 152, 157–171. [Google Scholar] [CrossRef]

	



Dogonchi, M.; Mohammadzadeh, F.; Moshki, M. Investigating the Relationship between Health Locus of Control and Health Behaviors: A Systematic Review. Open Public Health J. 2022, 15, e187494452208010. [Google Scholar] [CrossRef]

	



Lindström, M.; Rosvall, M. Health Locus of Control and Mortality: A Population-Based Prospective Cohort Study. Public Health 2020, 185, 209–211. [Google Scholar] [CrossRef] [PubMed]

	



Gore, J.S.; Griffin, D.P.; McNierney, D. Does Internal or External Locus of Control Have a Stronger Link to Mental and Physical Health? Psychol. Stud. 2016, 61, 181–196. [Google Scholar] [CrossRef]

	



Náfrá, L.; Nakamoto, K.; Schulz, P.J. Is Patient Empowerment the Key to Promote Adherence? A Systematic Review of the Relationship between Self-Efficacy, Health Locus of Control and Medication Adherence. PLoS ONE 2017, 12, e0186458. [Google Scholar] [CrossRef]

	



Grotz, M.; Hapke, U.; Lampert, T.; Baumeister, H. Health Locus of Control and Health Behaviour: Results from a Nationally Representative Survey. Psychol. Health Med. 2011, 16, 129–140. [Google Scholar] [CrossRef]

	



Jacobs-Lawson, J.M.; Waddell, E.L.; Webb, A.K. Predictors of Health Locus of Control in Older Adults. Curr. Psychol. 2011, 30, 173. [Google Scholar] [CrossRef]

	



Sargent-Cox, K.; Anstey, K.J. The Relationship between Age-Stereotypes and Health Locus of Control across Adult Age-Groups. Psychol. Health 2015, 30, 652–670. [Google Scholar] [CrossRef]

	



Bailis, D.S.; Segall, A.; Chipperfield, J.G. Age, Relative Autonomy and Change in Health Locus of Control Beliefs: A Longitudinal Study of Members of a Health-Promotion Facility. J. Health Psychol. 2010, 15, 326–338. [Google Scholar] [CrossRef]

	



Nowicki, S.; Ellis, G.; Iles-Caven, Y.; Gregory, S.; Golding, J. Events Associated with Stability and Change in Adult Locus of Control Orientation over a Six-Year Period. Personal. Individ. Differ. 2018, 126, 85–92. [Google Scholar] [CrossRef]

	



Rafa, G.; Czyżowska, D. Kontrola Zdrowia a Wsparcie Społeczne i Satysfakcja z Życia w Okresie Późnej Dorosłości. Psychol. Rozw. 2020, 25, 87–106. [Google Scholar] [CrossRef]

	



Awaworyi Churchill, S.; Munyanyi, M.E.; Prakash, K.; Smyth, R. Locus of Control and the Gender Gap in Mental Health. J. Econ. Behav. Organ. 2020, 178, 740–758. [Google Scholar] [CrossRef]

	



Schmitt, D.P.; Long, A.E.; McPhearson, A.; O’Brien, K.; Remmert, B.; Shah, S.H. Personality and Gender Differences in Global Perspective. Int. J. Psychol. 2017, 52, 45–56. [Google Scholar] [CrossRef] [PubMed]

	



Cheng, C.; Cheung, M.W.-L.; Lo, B.C.Y. Relationship of Health Locus of Control with Specific Health Behaviours and Global Health Appraisal: A Meta-Analysis and Effects of Moderators. Health Psychol. Rev. 2016, 10, 460–477. [Google Scholar] [CrossRef] [PubMed]

	



Nowicki, G.J.; Ślusarska, B.; Młynarsk, M.; Rudnicka-Drożak, E.; Chemperek, E.; Gawroński, M. The Health Locus of Control and the Declared Health Behaviour in a Group of HealthCare Professionals and People Working in Non-MediCal Professions. Pol. Przegląd Nauk. Zdrowiu 2017, 1, 38–48. [Google Scholar] [CrossRef]

	



Deluga, A.; Bogdańska, P.; Dobrowolska, B.; Ślusarska, B.; Bartoszek, A.; Szczekala, K. The Health Locus of Control and Health Behaviours Declared by Students of Health Sciences. Pielegniarstwo XXI Wieku/Nurs. 21st Century 2018, 17, 10–17. [Google Scholar] [CrossRef]

	



Marr, J.; Wilcox, S. Self-Efficacy and Social Support Mediate the Relationship Between Internal Health Locus of Control and Health Behaviors in College Students. Am. J. Health Educ. 2015, 46, 122–131. [Google Scholar] [CrossRef]

	



Iskandarsyah, A.; de Klerk, C.; Suardi, D.R.; Sadarjoen, S.S.; Passchier, J. Health Locus of Control in Indonesian Women with Breast Cancer: A Comparison with Healthy Women. Asian Pac. J. Cancer Prev. 2014, 15, 9191–9197. [Google Scholar] [CrossRef]

	



Afsahi, F.; Kachooei, M. Comparison of Health-Promoting Lifestyle and Health Locus of Control in Individuals with Hypertension and Healthy Individuals. Int. J. Behav. Sci. 2019, 13, 1111–1116. Available online: http://www.behavsci.ir/&url=http://www.behavsci.ir/article_97405_1cb434ec7aed309cd678414edd9c3727.pdf (accessed on 31 October 2022).

	



Bąk-Sosnowska, M.; Gruszczyńska, M.; Wyszomirska, J.; Daniel-Sielańczyk, A. The Influence of Selected Psychological Factors on Medication Adherence in Patients with Chronic Diseases. Healthcare 2022, 10, 426. [Google Scholar] [CrossRef]

	



Anastasiou, C.A.; Fappa, E.; Karfopoulou, E.; Gkza, A.; Yannakoulia, M. Weight Loss Maintenance in Relation to Locus of Control: The MedWeight Study. Behav. Res. Ther. 2015, 71, 40–44. [Google Scholar] [CrossRef]

	



Radcliff, Z.; al Ghriwati, N.; Derlan, C.L.; Velazquez, E.; Halfond, R.; Corona, R. The Relationship between Latina/o Youth’s Internal Health Locus of Control, Cultural Factors, and Body Mass Index. J. Lat. Psychol 2018, 6, 190–203. [Google Scholar] [CrossRef]

	



Montesi, L.; el Ghoch, M.; Brodosi, L.; Calugi, S.; Marchesini, G.; Dalle Grave, R. Long-Term Weight Loss Maintenance for Obesity: A Multidisciplinary Approach. Diabetes Metab. Syndr. Obes. Targets Ther. 2016, 9, 37. [Google Scholar] [CrossRef]

	



Kamody, R.C.; Thurston, I.B.; Thomaseo Burton, E. Adolescent Engagement in a Binge-Eating Behavioral Health Intervention: Influence of Perceptions of Physical Appearance and Locus of Control. Children 2021, 8, 102. [Google Scholar] [CrossRef] [PubMed]

	



Neymotin, F.; Nemzer, L.R.; Leon, M.; Cirulli, F. Locus of Control and Obesity. Front. Endocrinol. 2014, 5, 159. [Google Scholar] [CrossRef]

	



Bares, C.B.; Gelman, S.A. Knowledge of Illness during Childhood: Making Distinctions between Cancer and Colds. Int. J. Behav. Dev. 2008, 32, 443–450. [Google Scholar] [CrossRef]

	



Golding, J.; Iles-Caven, Y.; Ellis, G.; Gregory, S.; Nowicki, S. The Relationship between Parental Locus of Control and Adolescent Obesity: A Longitudinal Pre-Birth Cohort. Int. J. Obes. 2019, 43, 724–734. [Google Scholar] [CrossRef]

	



Groth, N.; Schnyder, N.; Kaess, M.; Markovic, A.; Rietschel, L.; Moser, S.; Michel, C.; Schultze-Lutter, F.; Schmidt, S.J. Coping as a Mediator between Locus of Control, Competence Beliefs, and Mental Health: A Systematic Review and Structural Equation Modelling Meta-Analysis. Behav. Res. Ther. 2019, 121, 103442. [Google Scholar] [CrossRef]

	



Wu, J.R.; Song, E.K.; Moser, D.K. Type D Personality, Self-Efficacy, and Medication Adherence in Patients with Heart Failure—A Mediation Analysis. Heart Lung 2015, 44, 276–281. [Google Scholar] [CrossRef]

	



Sahoo, S.; Padhy, S.K.; Padhee, B.; Singla, N.; Sarkar, S. Role of Personality in Cardiovascular Diseases: An Issue That Needs to Be Focused Too! Indian Heart J. 2018, 70, S471–S477. [Google Scholar] [CrossRef]

	



Xenaki, N.; Bacopoulou, F.; Kokkinos, A.; Nicolaides, N.C.; Chrousos, G.P.; Darviri, C. Impact of a Stress Management Program on Weight Loss, Mental Health and Lifestyle in Adults with Obesity: A Randomized Controlled Trial. J. Mol. Biochem. 2018, 7, 78. Available online: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6296480/ (accessed on 31 October 2022).








[image: Ijerph 19 14650 g001 550] 





Figure 1. Results for the Overall Health Behavior Index (ZZ) by personality type. 
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Figure 2. Results for selected subscales of IZZ, by personality type: (a) Preventive Behaviors subscale; (b) Positive Mental Attitude subscale. 
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Figure 3. Results for selected subscales of MHLC-A, by personality type: (a) Internal Dimension; (b) Chance Dimension. 
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Table 1. Norms for The Inventory of Health Behaviors (IZZ) to convert the Overall Health Behavior Index (ZZ) to sten scores (based on: [73]).
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Male

	
Sten Scores

	
Female




	
ZZ (Score)

	
ZZ (Score)






	
24–50

	
1

	
24–53




	
51–58

	
2

	
54–62




	
59–65

	
3

	
63–70




	
66–71

	
4

	
71–77




	
72–78

	
5

	
78–84




	
79–86

	
6

	
85–91




	
87–93

	
7

	
92–98




	
94–101

	
8

	
99–104




	
102–108

	
9

	
105–111




	
109–120

	
10

	
112–120








ZZ—Overall Health Behavior Index.
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Table 2. The interpretation of the results for Type D Scale (DS-14) (based on: [75,76]).
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Personality Type

	
Total Scores for the Subscale




	
Negative Affectivity

	
Social Inhibition






	
Type D personality

	
≥10

	
≥10




	
Intermediate personality

	
≥10

	
<10




	
<10

	
≥10




	
Non-type D personality

	
<10

	
<10
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Table 3. Scores obtained for the ZZ and individual subscales of the IZZ in our study compared with the values for the general adult population in Poland [73].
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	IZZ
	Value from This Study

X ± SD
	95% CI

of the Mean (X)
	Normative Value X ± SD
	t
	pt





	Overall Health Behavior Index (ZZ)
	81.4 ± 9.0
	80.6–82.3
	81.82 ± 14.16
	−0.91
	>0.05



	Proper Eating Habits
	3.5 ± 0.6
	3.4–3.5
	3.22 ± 0.76
	10.84
	<0.0001



	Preventive Behaviors
	3.1 ± 0.5
	3.0–3.1
	3.42 ± 0.78
	−10.94
	<0.0001



	Positive Mental Attitude
	3.4 ± 0.5
	3.3–3.4
	3.52 ± 0.66
	−4.16
	<0.0001



	Health Practices
	3.4 ± 0.4
	3.4–3.5
	3.32 ± 0.85
	6.97
	<0.0001







CI—confidence interval; pt—Student’s t-test for a single sample; t—t-value; X ± SD—mean ± standard deviation.
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Table 4. Factors that influence the undertaking of health-promoting behaviors; results of logistic regression (backward selection).






Table 4. Factors that influence the undertaking of health-promoting behaviors; results of logistic regression (backward selection).





	
Dependent Variable—Health Behavior

	
Factor—Predictor

	
Predictor

Characteristics

	
OR (95% CI)






	
The undertaking of health-promoting behaviors

	
Age (years)

	
<36

	
1




	
31–40

	
0.64 (0.25–1.64)




	
41–50

	
0.19 (0.08–0.48)




	
51–60

	
0.12 (0.05–0.29)




	
61–70

	
0.09 (0.03–0.23)




	
>71

	
0.04 (0.01–0.13)




	
Personality type

	
Non-type D

	
1




	
Intermediate

	
0.32 (0.18–0.56)




	
Type D

	
0.18 (0.10–0.32)








CI—confidence interval; OR—odds ratio.
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Table 5. Average scores for each subscale of the MHLC-A considering the socio-demographic data of the study group.
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Internal Dimension Me (Q1–Q3)

	
Powerful Others Dimension

Me (Q1–Q3)

	
Chance Dimension Me (Q1–Q3)






	
Gender




	
Female

	
22.0 (21.0–24.0)

	
23.0 (22.0–25.0)

	
23.0 (19.0–24.0)




	
Male

	
22.0 (21.0–25.0)

	
22.0 (20.0–24.0)

	
23.0 (21.0–25.0)




	
pM-W

	
0.9

	
<0.0001

	
0.1




	
Age (years)




	
≤30

	
26.0 (23.0–28.0)

	
22.0 (21.0–24.0)

	
23.0 (19.0–24.0)




	
31–40

	
24.0 (22.0–27.0)

	
22.0 (21.0–24.0)

	
22.0 (19.0–24.0)




	
41–50

	
23.0 (22.0–25.0)

	
23.0 (21.0–24.0)

	
22.0 (18.0–24.0)




	
51–60

	
22.0 (20.0–23.0)

	
23.0 (22.0–25.0)

	
23.0 (21.0–25.0)




	
61–70

	
21.0 (20.0–22.0)

	
23.5 (22.0–25.0)

	
24.0 (22.0–26.0)




	
>70

	
20.0 (18.0–22.0)

	
22.0 (20.0–26.0)

	
23.0 (22.0–26.0)




	
Wartość pK-W

	
0.0001 1

	
0.07

	
0.003 2




	
Place of residence




	
Village

	
23.0 (21.0–25.0)

	
22.0 (20.0–24.0)

	
23.0 (19.0–25.0)




	
City, with populations <50,000

	
23.0 (17.0–25.0)

	
22.0 (21.0–23.0)

	
24.0 (22.0–25.0)




	
City, with populations 50,000–100,000

	
22.0 (19.5–23.0)

	
22.0 (21.0–24.0)

	
23.0 (20.0–24.0)




	
City, with populations 100,000–250,000

	
22.0 (20.0–24.0)

	
23.0 (22.0–25.0)

	
23.0 (20.0–25.0)




	
City, with populations >250,000

	
23.0 (21.0–25.0)

	
23.0 (21.0–25.0)

	
22.0 (20.0–24.0)




	
Wartość pK-W

	
0.051

	
0.07

	
0.5




	
Educational level




	
Primary education

	
22.0 (20.0–23.0)

	
23.0 (21.0–25.0)

	
23.0 (21.0–25.0)




	
Professional education

	
22.0 (21.0–24.0)

	
23.0 (21.0–24.0)

	
23.0 (20.0–25.0)




	
Secondary education

	
22.0 (21.0–24.0)

	
23.0 (21.0–25.0)

	
23.0 (21.0–25.0)




	
Higher education

	
23.0 (21.0–25.0)

	
23.0 (21.0–25.0)

	
22.0 (19.0–24.0)




	
Wartość pK-W

	
0.4

	
1.0

	
0.3




	
Classes of obesity




	
Obese class I (BMI: 30.0–34.9 kg/m2)

	
22.0 (21.0–24.0)

	
23.0 (21.0–25.0)

	
22.0 (20.0–25.0)




	
Obese class II (BMI: 35.0–39.9 kg/m2)

	
22.0 (21.0–25.0)

	
23.0 (21.0–24.0)

	
22.0 (20.0–25.0)




	
Obese class III (BMI: ≥40.0 kg/m2)

	
22.0 (21.0–24.0)

	
23.0 (21.0–24.0)

	
23.0 (20.0–25.0)




	
Wartość pK-W

	
0.4

	
0.9

	
0.6








BMI—Body mass index; Me—median; pK-W—Kruskal–Wallis test with post hoc analysis; pM-W—Mann–Whitney U test; Q1—first quartile; Q3—third quartile. 1—post hoc analysis: ≤31 vs. 41–50, 51–60, 61–70, >71; 31–40 vs. 51–60, 61–70, >70; 41–50 vs. 51–60, 61–70, >70; 51–60 vs. >70. 2—post hoc analysis: 31–40 vs. 61–70, >70; 41–50 vs. 61–70.
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