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Abstract

:

The aging of societies and the quality of life of the elderly may be accompanied by food insecurity. The aim of the study was to find the relationships between the perceptions of various causes of food insecurity, i.e., financial, social, health, and spatial, and then between those and the selected sociodemographic characteristics. The survey was conducted in late 2018 and early 2019 among 760 people aged 65 and older in two regions of Poland. Factor analysis with the use of principal component analysis (PCA) was used to identify the main causes of the prevalence of food insecurity. Cluster analysis using Ward’s hierarchical classification and logistic regression analysis were used to assess the relationship between the identified reasons for food insecurity, demographic characteristics, and socioeconomic status (SES). Two groups of causes that favor the experience of food insecurity among the elderly were identified, i.e., economic–social reasons and spatial–health reasons. They relate to such situations of food insecurity as concerns about food shortages, lack of staple foods, limited size or frequency of meals, and skipping meals. The high importance of economic–social (HE-S) reasons was associated with the low importance of spatial–health (LS-H) reasons, and conversely, the high importance of spatial–health (HS-H) causes was associated with the low importance of economic–social (LE-S) causes. HE-S and LS-H reasons were combined with low SES and residence in a city of more than 100,000 inhabitants. HS-H causes, on the other hand, were associated with LE-S causes and living in rural areas or towns of fewer than 100,000 inhabitants, as well as high SES. This specificity should be considered in the development of strategies and interventions aimed at reducing the phenomenon of experiencing food insecurity in the elderly population.
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1. Introduction


Predictions of the growth of the elderly populations in different countries also apply to the Polish population [1]. In Poland, the share of the elderly (60 years and older) in the total population will increase from 25.9% in 2020 to 40.4% in 2050 [2]. Older people are exposed to various negative changes due to age, health, financial situation, etc. As a result, it can be expected that not only will the elderly population increase, but their quality of life may also decline due to the deterioration of general health and economic conditions [3,4], including, but not limited to, experienced food shortages or food insecurity [5]. In view of the economic and social costs of an aging population, there is a need to identify factors that increase the risk of age-related health problems and disability [6]. One such factor is food insecurity, understood as the limited or uncertain availability of nutritionally adequate and health-safe food or an uncertain ability to obtain acceptable food in a socially acceptable way [7].



Food insecurity refers to the economic and social problems of food shortages caused by various constraints, especially economic ones, and not by the adopted diet [8]. Even if food is economically available and accessible, other reasons can lead to food insecurity by reducing the ability to obtain it [9]. The main reasons for food insecurity in elderly households are related to poverty, social policy, and income [10]. Nevertheless, limited access to food among the elderly may be also related to living in a rural environment and to prevalent diseases [11,12,13].



Insufficient financial resources at the disposal of the elderly require the use of external assistance, thus social support, social relations, and social capital take on the responsibility [14,15]. Social support may reduce the risk of food insecurity, but this relationship is not entirely clear in light of the available knowledge [6]. Some previous studies have supported such a relationship [14,15,16], nevertheless some have also found no relationship [17] or even a negative relationship [18]. These contrasting results may be related to the magnitude of financial shortfalls and the various level of ability to use social assistance, especially in rural areas [19,20,21]. Moreover, some people who experienced financial problems benefited more from family assistance than from social assistance, which can be culturally determined [21,22]. Family assistance may also explain differences in perceptions of food security in the context of social assistance availability. In addition, perceived food insecurity may be determined by the distance from the place of residence to the place of sale [21,23,24,25] and limited mobility and transportation [16,26]. The limitations of the elderly in this regard can result from the lack of their own means of transportation or lack of skills to drive them, while the lack of public transportation exacerbates the problem [26]. The importance of the distance between the place of residence and the place of purchase also depends on the individual’s health, which may determine their mobility [27,28]. On the other hand, limited access to products such as fish and fish products, some fruits, beef meat, and some vegetables in the daily diet may contribute to an unhealthy diet and thus worsen health status [29,30,31]. Research by Morland et al., [32] suggested that living in areas with easy access to food sales’ points improves the quality of the diet. Moreover, access to supermarkets that offer food at lower prices allows more efficient use of financial resources at the disposal of the elderly. While the available research has focused attention on selected determinants of food security separately, knowledge of the interrelationships between these factors is still insufficient with regard to both objective and subjective indicators. The use of factor analysis allows for a more holistic view of the perception of food insecurity by those who are highly vulnerable to it due to their characteristics (e.g., older age, low socioeconomic status). The results will also enable a more comprehensive application in strategies to improve the quality of life of older people.



The negative consequence of food inaccessibility is the deterioration of the quality of life of the elderly [33,34,35,36]. In addition to such physical consequences as unhealthy eating and poor health, a person’s social and mental functioning deteriorates [37,38]. Therefore, research should take into account not only the actual extent of insecurity among the elderly but also subjective opinions about its occurrence and reasons, as they can affect the overall quality of life. The available data show that there is a real problem of food inaccessibility among the elderly [39], but also the problem of experiencing food insecurity is just as widespread. Food insecurity among the elderly is often connected to the lack of physical or health availability of food [40]. On the other hand, food safety in this group is determined not only by, among others, physical functioning and physical activity [27], socioeconomic status [37,41], social relations, social capital, and, to some extent, social support [14,15,42], but also by the distance of shops or supermarkets from the place of residence [23,24,25]. Therefore, it can be expected that similar reasons determine the perception of food insecurity, i.e., primarily financial restraints, but also factors related to social functioning, health, and physical accessibility to food. Based on the findings of previous research, it can be assumed that financial and social determinants are interrelated, as financial constraints can be reduced by social assistance, both public and from family members. On the other hand, health-related reasons such as poor health can exacerbate constraints related to the physical accessibility of food (long distance to a food outlet), hence increasing the importance of the latter in determining food insecurity. Thus, the aim of the study was to find the relationship between the perceptions of various causes of food insecurity, i.e., financial, social, health, and spatial causes, and then between those and the selected sociodemographic characteristics.




2. Materials and Methods


The research was carried out in two culturally and economically diverse regions in Poland. In 2019, the Świętokrzyskie region was the region with the lowest GDP (71.6% of medium GDP per capita), while the Śląskie region was characterized by high GDP (102.3% of medium GDP per capita) [43]. A cross-sectional survey was conducted from the beginning of October 2018 until the end of March 2019 among people aged 65 and older. The sample was selected using a non-probability sampling technique, i.e., snowball sampling. The choice of this method was based on the fact that it is cost-effective and helps to recruit reluctant individuals to the study. References from known individuals, rather than an unknown researcher, were helpful in recruiting the study group. A proprietary survey questionnaire was used for the study, with questions assessing food insecurity in elderly households adapted from the USDA (United States Department of Agriculture) recommended HFSS questionnaire (United States Household Food Security Survey Module) [44]. During the survey, 1150 questionnaires were distributed to 16 senior citizen clubs in the Świętokrzyskie and Śląskie regions. The recruitment criteria were age (65 and older) and consent to participate in the study. Those who gave their consent to participate in the study were asked to distribute the questionnaire to their acquaintances who met the age criterion. In total, 798 questionnaires were collected, of which 36 were eliminated due to non-responses. The final survey sample consisted of 760 people. The study was conducted in accordance with the Declaration of Helsinki [45]. Informed consent to participate in the study was obtained from all participants.



To assess the prevalence of food insecurity in elderly households, four questions about situations potentially conducive to feelings of food insecurity were asked. They referenced: (1) the concerns about food shortages in the household (Have you been worried last month that your food will run out or has run out?); (2) the shortage of staple food (Have the staple food products, e.g., bread, butter, milk, eggs, etc., run out in your household last month?); (3) the size or frequency of meals eaten (Has the size or frequency of meals been lower in your household last month?); (4) skipping meals (Have you had to skip a meal last month?). For each of these situations, four reasons for food insecurity were applied, i.e., (1) lack of financial resources; (2) living too far from the place where food is purchased (e.g., from a store, mall, bazaar, etc.); (3) lack of social support (e.g., from a social welfare center, food bank, from extended family, from friends, etc.); (4) health problems that make it difficult to purchase food (e.g., mobility problems, illnesses, disabilities, etc.). Responses were marked on a 6-point scale, with the following responses: 1, never; 2, once a month or less often; 3, several times a month; 4, once a week; 5, several times a week; 6, daily. Questions about the demographic characteristics of the study sample included gender, age, place, and region of residence.



The respondent’s socioeconomic status (SES) includes the following items: self-assessment of financial situation, use of family financial assistance, use of social financial assistance, and education. To learn about the self-assessment of the financial situation the two following questions were asked: (1) “How do you assess your financial situation?” with answers: below average (1 point); average (2 points); above average (3 points). (2) “How do you assess the economic situation of your household?” with the answers: I need to save to meet my basic needs (1 point); there is enough for my needs, but I need to save for larger purchases (2 points); there is enough without saving (3 points). One question was asked to assess family financial support: “Do you get financial assistance from your family, including the family you live with?” with the following answers: no, although I have financial problems (1 point); yes, because I have financial problems (2 points); no need, because my financial situation is satisfactory (3 points); yes, although I do not have financial problems (4 points). To determine social financial support, the question “Do you use financial-related social assistance?” was asked with the following answers: no, even though I have financial problems (1 point); yes, because I have financial problems (2 points); no need, because my financial situation is satisfactory (3 points); yes, even though I do not have financial problems (4 points). The response criteria to the question “What is your education?” was as follows: primary (1 point); vocational (2 points); secondary (3 points); higher education (4 points). The socioeconomic status (SES) of the participants was calculated according to the established procedure [46] separately for each participant by summing the scores obtained for each variable, i.e., self-assessment of financial situation, family and social support, and education. Cronbach’s alpha coefficient was used to assess the reliability of the input data for calculating the SES index [47]. Cronbach’s alpha coefficient was 0.781, thus confirming the accepted reliability of the measurement. Based on the tercile distribution of the SES index, groups of participants with low (lower tercile), average (middle tercile), and high SES (upper tercile) were distinguished.



Frequency distributions and cross-tabulations were used when categorical variables were analyzed. The chi-square test was used to examine the differences between categorical variables [48]. Factor analysis with the use of principal component analysis (PCA) was used to identify the main reasons for the prevalence of food insecurity. PCA used 16 variables that describe reasons for situations potentially conducive to feelings of food insecurity included in the study (four reasons for each of the four situations). Two components were extracted and rotated using the Varimax transformation. Components with an eigenvalue of 1 and a scree plot test were used to determine the number of components. Variables with factor loadings of at least 0.50 were taken into account. The factorability of the data was confirmed with the Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy and Bartlett’s test of sphericity. The KMO value was found to be 0.892 and Bartlett’s test was significant at p < 0.0001.



For each factor (reason for food insecurity), two categories (decentiles) were distinguished, which were defined as the lower decentile (low, reason of low importance) and the upper decentile (high, reason of high importance). Cluster analysis using Ward’s hierarchical classification of variables and logistic regression analysis were used to assess the relationship between the identified reasons for food insecurity, demographic characteristics, and socioeconomic status (SES) [47]. Odds ratio (OR) values were calculated at the 95% confidence level. The reference group (OR = 1.00) was the lower decentile. A p-value of less than 0.05 was considered significant for all tests.



Statistical analysis was performed using STATISTICA statistical software (version 13.3 PL; StatSoft Inc., Tulsa, OK, USA; StatSoft, Krakow, Poland).




3. Results


3.1. Characteristics of Study Sample


The sociodemographic characteristics of the sample are displayed in Table 1. More than two-thirds of the participants in the study were women and those aged 65–74.




3.2. Relationship between Food Insecurity Factors and Demographic and Socioeconomic Characteristics


Table 2 shows the results of the principal component analysis along with the correlation coefficients between the causes of food insecurity, narrowed down to variables describing situations potentially conducive to feelings of food insecurity and each of the identified factors. Identified factors, i.e., the reasons for food insecurity were described as “economic–social” reasons (factor 1) and “spatial–health” reasons (factor 2). The “economic–social” reasons included concerns about food shortages, lack of staple foods, changes in the size and frequency of meal consumption, and skipping meals due to lack of funds or lack of financial social support. The “spatial–health” reasons were related to the same situations of food insecurity but caused by a long distance to food purchase locations or loss of health.



The relationships between the identified factors (high/low intensity), demographic characteristics, and socioeconomic status (in tercile) are shown in Figure 1. Two clusters were distinguished with the use of Ward’s hierarchical classification of variables. The first cluster included respondents characterized by a high intensity of “economic–social” reasons, low intensity of “spatial–health” reasons, people living in large cities, and those with a low socioeconomic status. The group included both men and women and residents of both Śląskie and Świętokrzyskie regions. The second cluster included respondents declaring a high intensity of “spatial–health” reasons, a low intensity of “economic–social” reasons, residents of rural areas and small towns, and people of average and high socioeconomic status.



The causes of food insecurity in selected demographic and socioeconomic groups are shown in Table S1 (as supplement). A high importance of “economic–social” reasons was declared by 89.1% of respondents, while a high importance of “spatial–health” reasons concerned 32.2% of respondents. Gender, age, and region of residence did not differentiate the importance of the two reasons causing food insecurity. In contrast, the largest number of people living in big cities indicated a high importance of “economic–social” reasons in causing food insecurity. More people living in rural areas, compared with those from cities, considered “spatial–health” reasons to be of high importance. Low socioeconomic status was associated with the high importance of “economic–social” reasons for food insecurity. In turn, high socioeconomic status was associated with the greater significance of “spatial–health” reasons for food insecurity (Figure 2).



The results of logistic regressions are presented in Table 3. They have demonstrated that people who declared a greater importance of “economic and social” reasons in determining food insecurity were more likely to live in cities with more than 100,000 inhabitants than in rural areas (OR, 1.89). In contrast, people who declared a great importance of “economic and social” reasons were less likely to display average SES (OR, 0.49) and high SES (OR, 0.57) compared with those with low SES. People who declared a great importance of “spatial–health” reasons in conditioning food insecurity were less likely to live in cities with more than 100,000 inhabitants (OR, 0.45) and in towns with less than 100,000 inhabitants (OR, 0.62) than in the countryside. Moreover, people who declared a high importance of these reasons were more likely to have average SES (OR, 2.03) and high SES (OR, 2.54) than low SES.





4. Discussion


The study addressed the causes of food insecurity among people aged 65 and older by looking at various situations indicative of food insecurity and various situations conducive to food insecurity, including financial, social, and health reasons, as well as the distance between where people live and where they buy food. The results of the study indicate that there are two groups of causes that favor the experience of food insecurity among the elderly, namely economic–social reasons (factor 1) and spatial–health reasons (factor 2). These reasons relate to the same situations of food insecurity in elderly households, i.e., concerns about food shortages, lack of staple foods, limited size or frequency of meals, and skipping meals. The importance of the identified group of reasons in determining food insecurity was differentiated by place of residence and socioeconomic status (SES), while there were no differences after accounting for gender, age, and region.



The identified group of situations conducive to experiencing food insecurity, i.e., economic–social and spatial–health reasons, are reflected in the results of previous studies [10,49,50]. Similar to previous findings, the results of the study indicated that economic–social reasons are crucial in developing food insecurity, and in the case of elderly people they are more important compared with spatial–health reasons. For about 80% of respondents, economic–social reasons were of great significance. The importance of economic factors, including income, but also financial resources for the level of food security in households has also been shown in many other studies [10,49,50,51,52]. In addition, Tarasuk et al., [49] indicated that insecure or inadequate access to food in households due to limited financial resources is on the increase, including in households in various developed countries.



Insufficient financial resources at the disposal of the elderly can make it difficult to meet even basic needs so that the need for outside assistance arises. Thus, social relationships, social capital, and social support gain importance [14,15]. However, the findings in this regard are so far inconsistent, which may be related to the size of financial shortfalls, the scope of social assistance, but also the willingness to use such assistance. It turns out that people experiencing food insecurity because of the lack of financial resources are both using and not using financial assistance, especially in the countryside [19,20,21]. Moreover, more people who had financial problems benefited from family support rather than from public social assistance, which can be culturally determined [21,22]. Preference for family support might also explain differences in feelings of food insecurity in the context of the availability of social assistance. The relationship between economic and social factors as determinants of food insecurity in the form of an identified factor seems justified, although the interrelationship requires further research to understand the mechanism of this interconnection.



“Spatial–health” reasons were important in determining food insecurity for about one-third of respondents. This is confirmed by the results of previous studies indicating that the distance from the place of residence to a food outlet not only determines the choice of a retail outlet [53,54] but also determines the ability of the elderly to purchase food [23,24,25]. The difficulties in purchasing food result from the distance to the supermarkets, which are typically located in the suburbs, and limited mobility and transportation [26]. In Poland, supermarkets are mostly located in cities, so their accessibility for people from rural areas is potentially more limited than for city residents, although this study did not assess participants’ mobility options. Nevertheless, lower accessibility to food products due to the commuting distance of the residence from the place where the food is purchased, especially among rural residents, was confirmed in another survey [55]. A large distance between the place of residence and the outlets resulted in a lack of products such as fish and fish products, some fruits, beef meat, and some vegetables in the daily diet [56]. Limiting the consumption of these products may lead to a worsening of the diet [30,56] and, as a result, to increasing the risk of various diseases [29,30,31]. The diseases of people who are 65 years old and older limit their physical fitness, which, combined with lack of transportation, loneliness, and distance to the grocery store, can significantly contribute to food insecurity [57,58].



The results obtained through the use of hierarchical classification indicate some differences in the reasons for experiencing food insecurity. The high importance of economic–social reasons was associated with limited spatial–health reasons and, conversely, the high importance of spatial–health reasons was associated with a limited significance of economic–social reasons. In addition, the high importance of economic–social reasons and the limited significance of spatial–health reasons were combined with low SES and residence in a city of more than 100,000 inhabitants. The greater importance of economic and social reasons in determining food insecurity in large cities may indicate that the cost of living exceeds the retirement and disability benefits received. Income shows a strong negative correlation with the lack of food security [59,60]. Since financial assistance protects against the decreasing capacity to procure food [61], activities focused on the improvement of the financial situation of older people living in cities are necessary. Physical accessibility to social welfare resources in urban settings appears to be greater (easier access to the office, greater IT skills), but limited funding for social welfare may be a key factor in addressing food insecurity. Another Polish study in a group of elderly people has shown that as many as one-fifth of the respondents did not use social assistance, despite their financial problems. Nonetheless, the region was more important than the place of residence in differentiating the use of such assistance, which may result from the different availability of such assistance, but also from the varying cultural backgrounds [55]. In this study, in particular low SES and living in a large city meant experiencing greater food insecurity, indicating the need to include this group in social assistance provided to the elderly. It is noteworthy that low SES and living in a rural environment did not prompt people to declare economic and social reasons for food insecurity, while other studies have linked living in rural areas to experiencing financial problems [19,20]. It seems that this may be determined by the specificity of the environment. On the one hand, family support, more frequent co-housing, and the availability of self-supplied food in rural settings can reduce food insecurity resulting from financial problems. However, the awareness of insufficient resources for effective functioning may cause disheartenment in people with financial problems [62] and also lower their expectations towards quality of life. In addition, the smaller extent of anonymity in the rural environment and reluctance to disclose one’s financial situation may also explain the lower importance of economic reasons for experiencing food insecurity.



The substantial significance of spatial–health reasons, on the other hand, was associated with a low intensity of economic–social reasons and residence in a rural area or in a city of fewer than 100,000 inhabitants, as well as high SES. The importance of spatial and health reasons in the rural environment should be associated with the distance to food outlets [37,63], limitations regarding the use of transportation facilities [28], and also with worse health [63,64,65]. Some previous studies have shown a stronger link between loss of health, especially mental health, and food insecurity than socioeconomic status and food insecurity [66], which could suggest that sick people, regardless of their socioeconomic status, may experience food insecurity. In this study, however, only high SES was associated with the increased importance of a spatial–health group of reasons for food insecurity. Food insecurity is not only strongly associated with poor health [13,67], but also with postponing needed medical care and medications [68,69]. Therefore, the spatial–health reasons that are more specific to the rural environment seem to be combined with the limited access to medical services, which leads to the abandonment or postponement of using medical services [67,70] and, as a result, to the deterioration of health. Worse health, with limited use of medical assistance, makes health reasons important and, together with spatial reasons, is an important cause of food insecurity in rural areas.



Gender, age, and region of residence did not differentiate the level of declared importance (high/low) of the two groups of reasons favoring food insecurity, nor increased the chance of declaring a high importance of both economic–social and spatial–health reasons. The results of previous studies indicate both the absence and the existence of differences in perceptions of food insecurity after accounting for certain sociodemographic characteristics. Darmon and Caillavet [71] and Leroux et al., [10] have found that gender and age do not differentiate older people in terms of food security, which also reflects obtained results. In contrast, a study by Tucher et al., [72] found that older people (aged 75–89) were less likely to experience food insecurity. Moreover, being female, having lower educational attainments, and being unmarried were all associated with higher rates of food insecurity [70].



The obtained results may find application in the development of strategies aimed at reducing food insecurity among the elderly; however, the study has some limitations. Firstly, the study was cross-sectional and thus the cause-and-effect relationship between the variables cannot be established. Moreover, this type of survey does not allow for noticing changes over time, hence it is difficult to assess to what extent the findings are derived from the state of the country’s economy. Secondly, due to the lack of representativeness of the study group (only two regions), the results of the study cannot be applied to the entire Polish population as well as to other populations due to a different cultural and economic context. Finally, the perception of food insecurity and the reasons for experiencing food insecurity were not considered in the context of the objective financial resources and/or the level of household poverty.




5. Conclusions


The study showed that experiencing food insecurity is linked to a number of causes, although some are interrelated. Health status and distance to food acquisition were one source of experiencing food insecurity, while lack of financial resources and lack of social support were the other source. Thus, the obtained results confirmed the link between social and financial causes, but also the relationship between health and spatial causes was revealed. These two identified groups of causes were inversely correlated with each other and they also differed in terms of the characteristics of older people experiencing food insecurity. Economic–social reasons for food insecurity were predominant in the study group and characterized respondents living in large cities and with low social status. Spatial–health reasons, on the other hand, were declared important in rural settings and smaller towns and among those with average and high SES.



Given that food insecurity is a complex phenomenon among older adults, future research should also include objective measures of food insecurity and its determinants in addition to subjective measurements to better identify the sources of food insecurity in the elderly population. Including both indicators in the survey at the same time would make it possible to explore the relationship between them and thus assess the usefulness of subjective opinions in evaluating the phenomenon. The identified factors as determinants of food insecurity among older people and the relationships between them seem reasonable, although understanding the mechanism of these links requires further research.



The obtained findings could be included in the development of strategies and interventions aimed at reducing the phenomenon of experiencing food insecurity. Public financial assistance is necessary for all elderly people who need it but is especially needed for low SES people living in metropolitan environments. On the other hand, the facilitation of physical accessibility to food, but also the facilitation of access to medical care, should be offered in the rural environment. It seems that the results of this study, despite a lack of representativeness, could also be applied to other sociocultural conditions, as can be judged by the lack of differences based on region.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/foods11203222/s1, Table S1. Importance of “economic-social” and “spatial-health” reasons for food insecurity according to selected demographic characteristics and socioeconomic status of the study sample.





Author Contributions


Conceptualization, R.G.; methodology, R.G., M.J.-Z. and M.S.; software, R.G. and M.S..; validation, R.G., M.J.-Z., M.S. and M.A.J.; formal analysis, R.G., M.J.-Z. and M.S.; investigation, R.G. and M.S.; resources, R.G. and M.S.; data curation, R.G. and M.J.-Z.; writing—original draft preparation, R.G., M.J.-Z. and M.A.J.; writing—review and editing, R.G., M.J.-Z. and M.A.J.; visualization, R.G., M.J.-Z. and M.A.J.; supervision, R.G. and M.J.-Z.; project administration, R.G. 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 according to the guidelines of the Declaration of Helsinki. Personal and participant data were anonymized in accordance with the general regulation on the protection of personal data of the European Parliament (GDPR 679/2016).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study. Data Availability Statement: data presented in this study are available on request from the corresponding author.




Data Availability Statement


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




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Struktura Ludności i Starzenie Się Społeczeństwa. Eurostat Statistics Explained 2020. Available online: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Archive:Struktura_ludno%C5%9Bci_i_starzenie_si%C4%99_spo%C5%82ecze%C5%84stwa#Stale_wzrasta_odsetek_os.C3.B3b_w_starszym_wieku (accessed on 20 July 2021).

	



Ludność w Wieku 60+ Struktura Demograficzna i Zdrowie. Główny Urząd Statystyczny. Available online: https://stat.gov.pl/obszary-tematyczne/ludnosc/ludnosc/ludnosc-w-wieku-60-strukturademograficzna-i-zdrowie,24,1.html (accessed on 17 January 2020).

	



Bishop, N.J.; Wang, K. Food insecurity, comorbidity, and mobility limitations among older U.S. adults: Findings from the health and retirement study and health care and nutrition study. Prev. Med. 2018, 114, 180–187. [Google Scholar] [CrossRef] [PubMed]

	



The Health Consequences of Senior Hunger in the United States: Evidence from the 1999–2010 NHANES. 2014. Available online: http://www.aaa1b.org/wp-content/uploads/2010/07/Health-Consequences-of-Food-Insecurity-final.pdf (accessed on 24 January 2022).

	



Nord, M.; Coleman-Jensen, A.; Andrews, M.; Carleson, S. Household in the United States, 2009; US Department of Agriculture: Washington, DC, USA. Adv. Nutr. 2010, 2, 153–154. [Google Scholar] [CrossRef]

	



Wang, K.; Bishop, N.J. Social support and monetary resources as protective factors against food insecurity among older Americans: Findings from a health and retivement study. Food Secur. 2019, 11, 929–939. [Google Scholar] [CrossRef]

	



Anderson, S.A. Core indicators of nutritional state for difficult-to-sample populations. J. Nutr. 1990, 120, 1557–1600. [Google Scholar] [CrossRef]

	



Wunderlich, G.; Norwood, J. Food Insecurity and Hunger in the US: An Assessment of the Measure; The National Academies Press: Cambridge, MA, USA, 2006. [Google Scholar]

	



Burns, C.; Bentley, R.; Thornton, L.; Kavanagh, A. Reduced food access due to a lack of money, inability to lift and lack of access to a car for food shopping: A multilevel study in Melbourne, Victoria. Public Health Nutr. 2011, 14, 1017–1023. [Google Scholar] [CrossRef]

	



Leroux, J.; Morrison, K.; Rosenberg, M. Prevalence and predictors of food insecurity among older people in Canada. Int. J. Environ. Res. Public Health 2018, 15, 2511. [Google Scholar] [CrossRef]

	



Seligman, H.K.; Schillinger, D. Hunger and socioeconomic disparities in chronic disease. N. Engl. J. Med. 2010, 363, 6–9. [Google Scholar] [CrossRef]

	



Melchior, M.; Caspi, A.; Howard, L.M.; Ambler, A.P.; Bolton, H.; Mountain, N.; Moffitt, T.E. Mental health context of food insecurity: A representative cohort of families with young children. Pediatrics 2009, 124, e564–e572. [Google Scholar] [CrossRef] [PubMed]

	



Redmond, M.L.; Dong, F.; Goetz, J.; Jacobson, L.T.; Collins, T.C. Food insecurity and peripheral arterial disease in older adult populations. J. Nutr. Health Aging 2016, 20, 989–995. [Google Scholar] [CrossRef] [PubMed]

	



Davis, B.L.; Grutzmacher, S.K.; Munger, A.L. Utilization of social support among food insecure individuals: A qualitative examination of network strategies and appraisals. J. Hunger Environ. Nutr. 2016, 11, 162–179. [Google Scholar] [CrossRef]

	



Sharifi, N.; Dolatian, M.; Mahmoodi, Z.; Abadi, F.M.N.; Mehrabi, Y. The relationship between social support and food insecurity in pregnant women: A cross-sectional study. J. Clin. Diagn. Res. 2017, 11, 1–6. [Google Scholar] [CrossRef]

	



Lee, J.S.; Frongillo, E.A. Factors associated with food insecurity among US elderly persons: Importance of functional impairments. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 2001, 56, S94–S99. [Google Scholar]

	



De Marco, M.; Thorburn, S. The relationship between income and food insecurity among Oregon residents: Does social support matter? Public Health Nutr. 2009, 12, 2104–2112. [Google Scholar] [CrossRef] [PubMed]

	



Anderson, L.; Hadzibegovic, D.S.; Moseley, J.M.; Sellen, D.W. Household food insecurity shows associations with food intake, social support utilization and dietary change among refugee adult caregivers resettled in the United States. Ecol. Food Nutr. 2014, 53, 312–332. [Google Scholar] [CrossRef]

	



Wedgeworth, M.; Larocca, M.A.; Chaplin, W.F.; Scogin, F. The role of interpersonal sensitivity, social support, and quality of life in rural older adults. Geriatr. Nurs. 2016, 38, 22–26. [Google Scholar] [CrossRef] [PubMed]

	



Xing, Y.; Pei, R.; Qu, J.; Wang, J.; Zhou, H.; Wang, Z.; Yan, W.; Sun, X.; Sun, T.; Li, L. Urban-rural differences in factors associated with willingness to receive eldercare among the elderly: A cross-sectional survey in China. BMJ Open 2018, 8, e020225. [Google Scholar] [CrossRef] [PubMed]

	



Gajda, R.; Jeżewska-Zychowicz, M. The importance of social financial support in reducing food insecurity among elderly people. Food Secur. 2021, 13, 717–727. [Google Scholar] [CrossRef]

	



Chou, R.J.-A. Willingness to live in eldercare institutions among older adults in urban and rural China: A nationwide study. Ageing Soc. 2010, 30, 583–608. [Google Scholar] [CrossRef]

	



Larson, N.I.; Story, M.T.; Nelson, M.C. Neighborhood environments: Disparities in access to healthy foods in the U.S. Am. J. Prev. Med. 2009, 36, 74–81. [Google Scholar] [CrossRef] [PubMed]

	



Caspi, C.E.; Sorensen, G.; Subramanian, S.V.; Kawachi, I. The local food environment and diet: A systematic review. Health Place 2012, 18, 1172–1187. [Google Scholar] [CrossRef] [PubMed]

	



Ishikawa, M.; Yokoyama, T.; Murayama, N. Relationship between geographic factor induced food availability and food intake status: A systematic review. Jpn. J. Nutr. Diet. 2013, 71, 290–297. [Google Scholar] [CrossRef]

	



Ishiguro, K. Food Access Among Elderly Japanese People. Asian Soc. Work Policy Rev. 2014, 8, 275–279. [Google Scholar] [CrossRef]

	



Thompson, J.L.; Bentley, G.; Davis, M.; Coulson, J.; Stathi, A.; Fox, K.R. Food shopping habits, physical activity and health-related indicators among adults aged ≥ 70 years. Public Health Nutr. 2011, 14, 1640–1649. [Google Scholar] [CrossRef] [PubMed]

	



Huang, D.L.; Rosenberg, D.E.; Simonovich, S.D.; Belza, B. Food access patterns and barriers among midlife and older adults with mobility disabilities. J. Aging Res. 2012, 2012, 231489. [Google Scholar] [CrossRef] [PubMed]

	



Lichtenstein, A.H.; Appel, L.J.; Brands, M.; Carnethon, M.; Danie, L.S.; Franch, H.A.; Franklin, B.; Kris-Etherton, P.; Harris, W.S.; Howard, B.; et al. Diet and lifestyle Recommendations Revision 2006: A Scientific Statement from the American Heart Association Nutrition Committee 2006. Circulation 2006, 114, 82–96. [Google Scholar] [CrossRef] [PubMed]

	



Weiseman, M.; Cannon, G.; Butrum, R.; Martin, G.; Higginbotham, S.; Heggie, S.; Jones, C.; Fletcher, M. Food, Nutrition, Physical Activity and the Prevention of Cancer: A Global Perspective; Word Cancer Research Fund/American Institute for Cancer Research AICR: Washington, DC, USA, 2007. [Google Scholar]

	



Stanner, S.; Thompson, R.; Buttris, J.L. Healthy Aging: The Role of Nutrition and Life Style; Willey-Blackwell: Oxford, UK, 2009. [Google Scholar]

	



Morland, K.; Wing, S.; Roux, A. The contextual effect of the local food environment on residents’ diets: The atherosclerosis risk in communities study. Am. J. Public Health 2002, 92, 1761–1767. [Google Scholar] [CrossRef] [PubMed]

	



Berkowitz, S.A.; Baggett, T.P.; Wexler, D.J.; Huskey, K.W.; Wee, C.C. Food insecurity and metabolic control among U.S. adults with diabetes. Diabetes Care 2013, 36, 3093–3099. [Google Scholar] [CrossRef] [PubMed]

	



Kaur, J.; Lamb, M.M.; Ogden, C.L. The association between food insecurity and obesity in children—The national health and nutrition examination survey. J. Acad. Nutr. Diet 2015, 115, 751–758. [Google Scholar] [CrossRef] [PubMed]

	



Nguyen, B.; Shuval, T.K.; Bertmann, F.; Yaroch, A.L. The supplemental nutrition assistance program, food insecurity, dietary quality, and obesity among U.S. adults. Am. J. Public Health 2015, 105, 1453–1459. [Google Scholar] [CrossRef] [PubMed]

	



Kihlström, L.; Burris, M.; Dobbins, J.; McGrath, E.; Renda, A.; Cordier, T.; Song, Y.; Prendergast, K.; Serrano Arce, K.; Shannon, E.; et al. Food insecurity and health-related quality of life: A cross-sectional analysis of older adults in Florida, U.S. Ecol. Food Nutr. 2019, 58, 45–65. [Google Scholar] [CrossRef] [PubMed]

	



Dean, W.R.; Sharkey, J.R. Food insecurity, social capital and perceived personal disparity in a predominantly rural region of Texas: An individual-level analysis. Soc. Sci. Med. 2011, 72, 1454–1462. [Google Scholar] [CrossRef] [PubMed]

	



Liu, L.; Gou, Z.; Zuo, J. Social support mediates loneliness and depression in elderly people. J. Health Psychol. 2016, 21, 750–758. [Google Scholar] [CrossRef] [PubMed]

	



Baker-Lutz, H.; Chapman, J.; Crumbaugh, A.S.; Hake, M.; Prasad, D.; Preuss, L.; Smith, M.; Strayer, M.; Villarreal, Z. The State of Senior Hunger in 2017: Executive Summary. Feeding America 2019. Available online: https://www.feedingamerica.org/sites/default/files/2019-05/state-of-senior-hunger-in-2017_executive-summary.pdf (accessed on 8 August 2022).

	



Wolfe, W.S.; Frongillo, E.A.; Valois, P. Understanding the experience of food insecurity by elders suggests ways to improve its measurement. J. Nutr. 2003, 133, 2762–2769. [Google Scholar] [CrossRef] [PubMed]

	



Conklin, A.I.; Maguire, E.R.; Monsivais, P. Economic determinants of diet in older adults: Systematic review. J. Epidemiol. Community Health 2012, 67, 721–727. [Google Scholar] [CrossRef]

	



Ramage-Morin, P.L.; Garriguet, D. Nutritional risk among older Canadians. Health Rep. 2013, 24, 3–13. [Google Scholar]

	



GUS 2020. Wstępne Szacunki Produktu Krajowego Brutto w Przekroju Regionów 2019. Available online: File:///C:/Users/User/Downloads/wstepne_szacunki_pkb_w_przekroju_regionow_w_2019_r_2.pdf (accessed on 27 May 2021).

	



HFSS (USA Household Food Security Survey Module). Available online: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/survey-tools/#household (accessed on 15 September 2022).

	



General Assembly of the World Medical Association. World Medical Association Declaration of Helsinki: Ethical principles for medical research involving human subjects. J. Am. Med. Assoc. 2013, 310, 2191–2194. [Google Scholar] [CrossRef]

	



Wądołowska, L.; Kowalkowska, J.; Lonnie, M.; Czarnocińska, J.; Jeżewska-Zychowicz, M.; Babicz-Zielinska, E. Associations between physical activity patterns and dietary patterns in a representative sample of Polish girls aged 13–21 years: A cross-sectional study (GEBaHealth Project). BMC Public Health 2016, 16, 698. [Google Scholar] [CrossRef]

	



Stanisz, A. Przystępny Kurs Statystyki. Tom 3. Analizy Wielowymiarowe; Wydawnictwo StatSoft: Kraków, Poland, 2007. [Google Scholar]

	



Stanisz, A. Przystępny Kurs Statystyki. Statystyki Podstawowe, 1st ed.; StstSoft: Kraków, Poland, 2006. [Google Scholar]

	



Tarasuk, V.; Fafard St-Germain, A.A.; Mitchell, A. Geographic and socio-demographic predictors of household food insecurity in Canada, 2011-2012. BMC Public Health 2019, 19, 12–24. [Google Scholar] [CrossRef]

	



Mundo-Rosas, V.; Méndez-Gómez Humarán, I.; Shamah-Lexy, T. Caracterización de los hogares mexicanos en inseguridad alimentaria. Salud Pública México 2014, 56, 12–20. [Google Scholar] [CrossRef]

	



Haro-Mota, R.; Marceleño-Flores, S.; Bojórquez-Serrano, J.I.; Nájera-González, O. La inseguridad alimentaria en El estado de Nayarit, México, y su asociación con factores socioeconómicos. Salud Pública México 2016, 58, 421–427. [Google Scholar] [CrossRef]

	



Gregório, M.J.; Rodrigues, A.M.; Graça, P.; de Sousa, R.D.; Dias, S.S.; Branco, J.C.; Ganhão, H. Food insecurity is associated with low adherence to the Mediterranean diet and adverse health contitions in Portuguese adults. Front. Public Health 2018, 6, 38. [Google Scholar] [CrossRef] [PubMed]

	



Meneely, L.; Strugnell, C.; Burns, A. Elderly consumer and their food store experiences. J. Retail. Consum. Serv. 2009, 16, 458–465. [Google Scholar] [CrossRef]

	



Grzybowska-Brzezińska, M.; Szmyt, M. Wybrane obszary zachowań rynkowych seniorów. Zesz. Nauk. Uniw. Szczecińskiego 2011, 72, 591–603. [Google Scholar]

	



Gajda, R.; Jeżewska-Zychowicz, M. Elderly perception of distance to the grocery store as a reason for feeling food insecurity–Can food policy limit this. Nutrients 2020, 12, 3191. [Google Scholar] [CrossRef] [PubMed]

	



Wądołowska, L. Żywieniowe Podłoże Zagrożeń Zdrowia w Polsce, 1st ed.; Uniwersytetu Warmińsko-Mazurskiego w Olsztynie: Olsztyn, Poland, 2010. [Google Scholar]

	



Brewer, D.P.; Catlett, C.S.; Porter, K.N.; Lee, J.S.; Hausman, D.B.; Reddy, S.; Johnson, M.A. Physical limitations contribute to food insecurity and the food insecurity–obesity paradox in older adults at senior centers in Georgia. J. Nutr. Elder. 2010, 29, 150–169. [Google Scholar] [CrossRef]

	



Chung, W.T.; Gallo, W.T.; Giunta, N.; Canavan, M.E.; Parikh, N.S.; Fahs, M.C. Linking neighborhood characteristics to food insecurity in older adults: The role of perceived safety, social cohesion, and walkability. J. Urban Health 2012, 89, 407–418. [Google Scholar] [CrossRef]

	



Huang, J.; Guo, B.; Kim, Y. Food insecurity and disability: Do economic resources matter? Soc. Sci. Res. 2010, 39, 111–124. [Google Scholar] [CrossRef]

	



Tarasuk, V. Implication of a Basic Income Guarantee for Household Food Insecurity. Research Paper No. 24. Northern Policy Institute. Available online: https://proof.utoronto.ca/wp-content/uploads/2017/06/Paper-Tarasuk-BIG-EN-17.06.13-1712.pdf (accessed on 19 March 2020).

	



Li, N.; Dachner, N.; Tarasuk, V. The impact of changes in social policies on household food insecurity in British Columbia, 2005–2012. Prev. Med. 2016, 93, 151–158. [Google Scholar] [CrossRef] [PubMed]

	



Nosal, P. Symboliczno-relacyjny wymiar wykluczenia przez ubóstwo. Stud. Soc. Crac. 2014, 6, 25–44. [Google Scholar] [CrossRef]

	



Sharkey, J.R.; Johnson, C.M.; Dean, W.R. Food Access and Perceptions of the Community and Household Food Environment as Correlates of Fruit and Vegetable Intake among Rural Seniors. BMC Geriatr 2010, 10, 32. [Google Scholar] [CrossRef] [PubMed]

	



Lee, C.-H.; Lee, S.-E.; Jang, M.-J.; Kim, Y. An Analysis of Food Purchase Accessibility and Availability for Rural Households: The Cases of Bibong-myeon and Maesong-myeon, Hwaseong-si. Korean J. Community Living Sci. 2014, 25, 581–600. [Google Scholar] [CrossRef]

	



Shim, J.E.; Kim, S.-J.; Kim, K.; Hwang, J.-Y. Spatial disparity in food environment and household economic resources related to food insecurity in rural Korean households with older adults. Nutrients 2018, 10, 1514. [Google Scholar] [CrossRef] [PubMed]

	



Aguiar, A.; Pinto, M.; Duarte, R. The bed, the ugly and the monster behind the mirror–Food insecurity, mental health and socio-economics determinants. J. Psychosom. Res. 2022, 154, 110727. [Google Scholar] [CrossRef] [PubMed]

	



Afulani, P.; Herman, D.; Coleman-Jensen, A.; Harrison, G.G. Food insecurity and health outcomes among older adults: The role of cost-related medication underuse. J. Nutr. Gerontol. Geriatr. 2015, 34, 319–342. [Google Scholar] [CrossRef] [PubMed]

	



Kushel, M.B.; Gupta, R.; Gee, L.; Haas, J.S. Housing instability and food insecurity as barriers to health care among low-income Americans. J. Gen. Intern. Med. 2006, 21, 71–77. [Google Scholar] [CrossRef] [PubMed]

	



Srinivasan, M.; Pooler, J.A. Cost-related medication nonadherence for older adults participating in SNAP, 2013-2015. Am. J. Public Health 2018, 108, 224–230. [Google Scholar] [CrossRef] [PubMed]

	



Bhargava, V.; Lee, J.S. Food insecurity and health care utilization among older adults. J. Appl. Geront. 2017, 36, 1415–1432. [Google Scholar] [CrossRef] [PubMed]

	



Darmon, N.; Caillavet, F. Food Insecurity: Determinants and impacts. In Sustainable Nutrition in a Changing World; Biesalski, H.K., Drewnowski, A., Eds.; Available online: https://vdoc.pub/documents/sustainable-nutrition-in-a-changing-world-16jk6mnue57g (accessed on 1 May 2022).

	



Tucher, E.L.; Keeney, T.; Cohen, A.J.; Thomas, K.S. Conceptualizing Food Insecurity Among Older Adults: Development of a Summary Indicator in the National Health and Aging Trends Study. J. Gerontol. Ser. B 2021, 76, 2063–2072. [Google Scholar] [CrossRef] [PubMed]








[image: Foods 11 03222 g001 550] 





Figure 1. Dendogram showing the hierarchical classification of variables describing reasons for food insecurity, demographic characteristics, and socioeconomic status of respondents. * relationship between E-S_R_H—“economic and social” reasons of high importance, S-H_R_L—“spatial and health” reasons of low importance, W—women, M—men, Św—świętokrzyskie region, Śl—śląskie region, C > 100—a city with more than 100,000 inhabitants, SES_L—low socioeconomic status. ** relationship between S-H_R_H—“spatial and health” reasons of high importance, E-S_R_L—“economic and social” reasons of low importance, 65–74—age, >74—age over 74, V—village, C < 100—a city with less than 100,000 inhabitants, SES_M—average socioeconomic status, SES_H—high socioeconomic status. 
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Figure 2. Importance of “economic–social” and “spatial–health” reasons for food insecurity according to selected demographic characteristics and socioeconomic status of the study sample (Chi-square test, p < 0.05). 
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Table 1. Characteristics of the study sample.
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	Items
	N = 760
	%





	Gender
	
	



	Women
	527
	69.3



	Men
	233
	30.7



	Age
	
	



	65–74 years
	531
	69.9



	75 years and older
	229
	30.1



	Place of residence
	
	



	Village
	244
	32.1



	Town with less than 100,000 inhabitants
	122
	16.1



	A city with over 100,000 inhabitants
	394
	51.8



	Region
	
	



	Świętokrzyskie
	443
	58.3



	Śląskie
	317
	41.7



	SES index
	
	



	Low
	225
	29.6



	Average
	389
	51.2



	High
	146
	19.2







N—number of respondents.
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Table 2. Factor load matrix for food insecurity reasons extracted using Varimax rotation.
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Causes of Food Insecurity

	
Situations Potentially Conducive to Feelings of Food Insecurity

	
Identified Factors




	
Factor 1

“Economic–Social” Reasons

	
Factor 2

“Spatial–Health” Reasons






	
Lack of financial resources

	
Concerns about food shortages in the household

	
0.799 *

	
0.163




	
Shortage of staple food

	
0.787

	
0.137




	
Size or frequency of meals eaten

	
0.784

	
0.210




	
Skipping meals

	
0.760

	
0.227




	
Living too far from the place where food is purchased

	
Concerns about food shortages in the household

	
0.317

	
0.581




	
Shortage of staple food

	
0.320

	
0.640




	
Size or frequency of meals eaten

	
0.437

	
0.570




	
Skipping meals

	
0.497

	
0.532




	
Lack of social support

	
Concerns about food shortages in the household

	
0.675

	
0.378




	
Shortage of staple food

	
0.678

	
0.353




	
Size or frequency of meals eaten

	
0.733

	
0.337




	
Skipping meals

	
0.704

	
0.356




	
Health problems that make it difficult to purchase food

	
Concerns about food shortages in the household

	
0.204

	
0.800




	
Shortage of staple food

	
0.136

	
0.822




	
Size or frequency of meals eaten

	
0.196

	
0.842




	
Skipping meals

	
0.246

	
0.729




	
Variance Explained (%)

	
49.9

	
11.1




	
Total Variance Explained (%)

	
61.0




	
Kaiser’s Measure of Sampling

	
0.892








* factor loadings of at least 0.50. 
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Table 3. Odds ratios for food insecurity reasons of high importance according to selected demographic characteristics and socioeconomic status of the study sample.
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Demographic Characteristics and Socioeconomic Status

	
Reasons for Food Insecurity of High Importance




	
“Economic–Social” Reasons

(Ref. a Low Importance)

	
“Spatial–Health” Reasons

(Ref. Low Importance)




	
OR b

	
p

	
OR

	
p






	
Gender

	

	

	

	




	
Men (ref. a women)

	
0.92 (0.58–1.47)

	
0.692

	
1.26 (0.79–2.01)

	
0.309




	
Women (ref. men)

	
1.09 (0.67–1.76)

	
0.692

	
0.80 (0.50–1.26)

	
0.309




	
Age

	

	

	

	




	
75 years and older (ref. 65–74 years)

	
0.79 (0.49–1.27)

	
0.327

	
1.42 (0.91–2.20)

	
0.121




	
65–74 years (ref. 75 years and older)

	
1.29 (0.80–2.06)

	
0.317

	
0.74 (0.48–1.13)

	
0.150




	
Place of residence

	

	

	

	




	
A town with less than 100,000 inhabitants (ref. village)

	
1.37 (1.89–2.10)

	
0.168

	
0.78 (0.49–1.23)

	
0.260




	
A city with over 100,000 inhabitants (ref. village)

	
1.89 (1.15–3.03)

	
0.012

	
0.45 (0.29–0.74)

	
0.001




	
A city with over 100,000 inhabitants (ref. town with less than 100,000 inhabitants)

	
1.36 (0.85–2.19)

	
0.196

	
0.62 (0.38–0.99)

	
0.049




	
Village (ref. town with less than 100,000 inhabitants)

	
0.74 (0.49–1.15)

	
0.169

	
1.31 (0.83–2.08)

	
0.260




	
Village (ref. city with over 100,000 inhabitants)

	
0.55 (0.34–0.89)

	
0.012

	
2.23 (1.38–3.61)

	
0.001




	
A town with less than 100,000 inhabitants (ref. city with over 100,000 inhabitants)

	
0.72 (0.45–1.17)

	
0.196

	
1.64 (1.00–2.69)

	
0.049




	
Region

	

	

	

	




	
Śląskie (ref. świętokrzyskie)

	
1.19 (0.76–1.86)

	
0.485

	
0.76 (0.48–1.20)

	
0.217




	
Świętokrzyskie (ref. śląskie)

	
0.86 (0.55–1.35)

	
0.485

	
1.36 (0.85–2.16)

	
0.214




	
SES index

	

	

	

	




	
Average (ref. low)

	
0.49 (0.28–0.84)

	
0.009

	
2.03 (1.27–3.26)

	
0.004




	
High (ref. low)

	
0.57 (0.34–0.99)

	
0.037

	
2.54 (1.61–4.02)

	
<0.001




	
High (ref. average)

	
1.29 (0.80–2.08)

	
0.318

	
1.28 (0.81–2.03)

	
0.309




	
Low (ref. average)

	
2.11 (1.21–3.66)

	
0.009

	
0.50 (0.31–0.80)

	
0.004




	
Low (ref. high)

	
1.82 (1.07–3.12)

	
0.029

	
0.40 (0.25–0.63)

	
<0.001




	
Average (ref. high)

	
0.80 (0.50–1.28)

	
0.328

	
0.79 (0.49–1.25)

	
0.309








a reference group; b point estimate at 95% Wald confidence; p—significance level of the Wald’s test. Significant odds ratios are in bold.
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