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Abstract

:

Objective This study aimed to investigate the current status and influencing factors of healthy diet knowledge, attitude, and practice (KAP) among middle-aged and older adults aged 45–75 in Southwest China. Methods A questionnaire survey was conducted among 1822 middle-aged and older adults in Southwest China (including Guizhou, Sichuan, Yunnan, and Chongqing) from February to May 2021. Results The average score of healthy diet knowledge was (4.82 ± 2.98), with a passing rate of 7.6%. The mean score of healthy diet attitude was (21.26 ± 4.18), with a passing rate of 69.5%. The average score of healthy diet practice was (13.76 ± 2.84), with a passing rate of 55.5%. The score for healthy diet KAP was (39.85 ± 7.21), with a passing rate of 41.2%. Univariate analysis showed that the scores of healthy diet KAP were significantly different among participants of different ages, genders, ethnicities, residences, education levels, monthly household incomes, and regions, as well as varying according to whether several generations have lived in the same area (p < 0.05). The results of multiple linear regression showed that the healthy diet KAP of participants was influenced by age, gender, residence, education level, monthly household income, and region (p < 0.05). Conclusion The healthy diet KAP of middle-aged and older adults aged 45–75 in Southwest China shows room for improvement. The knowledge regarding healthy diet was relatively low, and certain specific healthy diet practices were not up to the standard. However, there was a positive trend in the attitude towards a healthy diet. Healthy diet education should be promoted for middle-aged and older adults.
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1. Introduction


Global population aging and the extension of life expectancy have placed a considerable burden on healthcare systems [1]. People older than 60 years could account for half of the disease burden in high-income countries [2]. The rapid aging of the population poses a major challenge to public health in China. According to the 2020 population census, there are currently 264 million people (accounting for 18.7% of the total population) aged 60 and above. It is projected that by 2040, 28% of the population will be aged 60 and above [3]. Middle-aged and older adults play a vital role in society, and their health directly affects the overall well-being of the community [4,5,6]. With increasing life expectancy, chronic noncommunicable diseases remain the primary global contributors to the disease burden and to disability among middle-aged and older adults [6,7,8]. According to data from the National Health Commission of China, as of the end of 2018, 150 million people (nearly 90% of older adults) were affected by chronic diseases [9]. Diet behavior is a factor that profoundly influences the health outcomes of this population group [10,11]. Unhealthy eating behaviors, poor dietary status, and imbalanced food choices are modifiable risk factors for various chronic diseases, including cardiovascular diseases (CVDs) and Type 2 Diabetes Mellitus (T2DM) [12,13]. Conversely, maintaining healthy diet habits can prevent age-related chronic diseases and promote healthy aging [14,15]. During the era of personalized nutrition, the global trend towards adopting westernized dietary patterns reflects a deficiency in nutritional health knowledge, leading to a rise in major chronic diseases within certain populations and hindering the promotion of healthy aging [16].



In southwestern China, factors such as geographical environment contribute to a preference for high-fat, high-salt, and spicy foods, which may increase the risk of chronic diseases [17,18]. Furthermore, the prevalence of chronic non-communicable diseases, such as diabetes, cardiovascular diseases, and obesity, is relatively high in southwestern China [19,20,21]. Previous research has shown that individuals’ diet knowledge influences their food choices, which in turn are influenced by their attitudes toward health [22]. Therefore, to understand the healthy diet status of middle-aged and older adults, it is important to pay attention to their healthy diet-related knowledge, attitudes, and practices.



The utilization of the KAP theoretical model is prevalent in research and studies examining diet behavior changes and public health issues. Based on the Knowledge–Attitude–Practice (KAP) theoretical model [23], the healthy diet-related Knowledge–Attitude–Practice (KAP) model among middle-aged and older adults in southwestern China explains how individual healthy diet behaviors follow a process comprising three stages: acquiring knowledge about healthy diets, developing attitudes towards healthy diets, and engaging in healthy diet practices. Owing to the lack of healthy diet knowledge and the prevalence of attitude deviations and inadequate practices, there is much room for improvement in the healthy diet behaviors of middle-aged and older adults [24]. A previous study by Yang et al. [25] reported that Chinese adults exhibit poor performance in terms of diet knowledge, attitudes, and behaviors. A related study also showed that older adults with lower diet-related knowledge tend to have poorer practices related to diet [26]. Overall, older adults often have insufficient knowledge regarding healthy diets, especially when compared with younger individuals [27,28]. Having higher levels of knowledge and more positive attitudes toward a healthy diet are associated with positive diet behaviors, including increased consumption of fruits and vegetables and actively seeking out nutritional information [25]. While knowledge alone is insufficient to generate remarkable changes in behavior, improving knowledge is crucial for attitude transformation and establishing the capability for change [29]. Investigating and understanding the healthy diet-related knowledge, attitudes, and practices of middle-aged and older adults is an important step in providing information for effective behavior change interventions and evaluating healthy diet-related education programs.



Therefore, this study aims to investigate the knowledge, attitudes, and practices (KAP) related to a healthy diet among middle-aged and older adults in southwestern China. Specifically, this study will explore the factors influencing knowledge about healthy diet, attitude towards diet choices, and actual diet practices. The intended outcomes of this research are to identify potential gaps in knowledge, understand the factors influencing diet behaviors, and provide insight for developing targeted interventions to promote a healthier diet among this population.




2. Materials and Methods


2.1. Schematic Representation of the Cross-Sectional Studies


The survey on healthy diet-related knowledge, attitudes, and practices (KAP) was initiated in 2021, and data were collected from middle-aged and older adults aged 45–75 residing in Southwest China. The aim of this study was to investigate the current status of healthy diet-related KAP and identify the factors influencing it. To ensure the study’s objectives were met, specific inclusion and exclusion criteria were established for the study population. The minimum sample size was determined based on data from the Chinese Adult Health KAP survey. The study utilized a questionnaire developed by experts in science communication and popularization from the Chinese Society of Nutrition. Data collection was carried out according to a planned schedule of face-to-face on-site questionnaires, with subsequent data processing and analysis (See Figure 1).




2.2. Study Design and Sample


A cross-sectional survey was conducted between February and May 2021 in Southwest China (Sichuan, Chongqing, Yunnan, and Guizhou). The sample size required for the study was estimated by the sample size calculation formula of the cross-sectional study, as follows:    n =       Z α   2     ×   p q     d 2     . A previous study showed that the diet-related knowledge rate among Chinese adults was 14.7% [30]. Therefore, we set p = 0.147, d was 0.15p, and the confidence level was 0.95; a sample size of 1035 could be calculated by PASS 15.0 (NCSS, LLC, Kaysville, UT, USA). Considering the 20% non-response rate, the sample size was at least 1294 participants.




2.3. Inclusion and Exclusion Criteria


The following inclusion criteria were used: (1) aged 45–75 years, (2) ability to understand and complete questionnaires independently, and (3) informed consent and voluntary participation in the survey. The following exclusion criteria were used: (1) unwillingness to participate in this survey and (2) inability to complete the survey due to illness or other reasons.



A total of 1843 middle-aged and older adults participated in our study. After excluding outliers and missing values, 1822 participants were included in the analysis. The study was reviewed and approved by the Ethics Committee of Chongqing Medical University (approval number: 2021041). The participants provided their written informed consent to participate in this study, and all of them signed informed consent before the investigation.




2.4. Data Collection


The questionnaire was designed by the Chinese Nutrition Society Science Communication and Popularization Experts. In addition, the survey was a national food culture survey conducted by the Chinese Nutrition Society. The questionnaire consisted of four parts, including basic demographic data, the healthy diet-related knowledge questionnaire, the healthy diet-related attitude questionnaire, and the healthy diet-related practice questionnaire.



The first part covered basic demographic data, including gender, age, ethnicity, residence, monthly household income, whether generations have lived in the area, education level, and body mass index (BMI). Monthly household income was divided into low (<5000 RMB), medium (5000–9999 RMB), and high (≥10,000 RMB). Education level was classified into basic level (junior high school and below), secondary level (high school/secondary school/technical school/junior college), and higher level (bachelor’s degree and above). Body mass index (BMI) was calculated by self-reported height and weight (weight/height2) and divided into underweight (<18.5 kg/m2), normal (18.5 kg/m2 ≤ BMI < 24 kg/m2), overweight (24 kg/m2 ≤ BMI < 28 kg/m2), and obese (BMI ≥ 28 kg/m2) [31]. Please refer to Supplementary File S1 for detailed questions regarding the KAP of healthy diet. The second part comprised the healthy diet-related knowledge questionnaire. This section consisted of 16 questions aimed at assessing participants’ knowledge of healthy diet habits, dietary guidelines, and the benefits of a balanced diet. These questions covered food types, portions, nutritional requirements, and the impact of diet choices on health, and each question was scored as 1 point for a correct answer and 0 points for an incorrect answer. The total score of this section ranged from 0 to 16, and a high score indicated a high knowledge level on the topic. The third part comprised the healthy diet-related attitude questionnaire. In this section, participants were asked to express their attitudes and beliefs regarding different aspects of a healthy diet. These questions explored their views on the importance of nutrition, motivations for adopting healthy diet habits, and so on. This section consisted of 16 questions. “Agree” was scored as 2 points, “Neutral” scored as 1 point, and “Disagree” scored as 0 point. Moreover, reverse questions were combined to assign reverse scores. The total score for the attitude section ranged from 0 to 32, with higher scores meaning more positive attitudes. The fourth part comprised the healthy diet-related practice questionnaire. This section gathered information about participants’ actual diet practices. The survey content included daily food choices, cooking methods, frequency of dining out, and more. This section consisted of 11 questions, which were scored positively and negatively, similar to the third section. The total score for this section ranged from 0 to 22, and higher scores indicated good healthy diet practices. The total score of the KAP questionnaire was the sum of the scores from the knowledge, attitude, and practice sections, with a maximum score of 70. It was hypothesized that a KAP score greater than or equal to 60% of the total score (42 points) indicated a passing score, indicating that the individual’s KAP score related to healthy diet was at or above a satisfactory level.



Additionally, the pre-survey was conducted in February 2021 using the “Questionnaire-Star” platform, and a total of 1059 questionnaires were collected, the Cronbach’s alpha coefficient was 0.825, indicating that the questionnaire had acceptable reliability. The Kaiser–Meyer–Olkin (KMO) measure was 0.859, indicating that the questionnaire had acceptable internal consistency and structural validity. Then, the questionnaire was revised and discussed over several rounds by experts in the fields of nutrition and sociology; finally, the content validity of the questionnaire was considered acceptable.




2.5. Statistical Analysis


SPSS 25.0 (IBM Corp., Armonk, NY, USA) was used for statistical analyses. Normal distribution measurement data were described by mean and standard deviation (   x ¯  ± s  ). Differences between groups were tested by the two independent-sample t-test and one-way ANOVA. The Bonferroni test was used for multiple comparisons in the ANOVA. Multivariable linear regression was used to assess the determinants of KAP. The data utilized in the multiple linear regression analysis was assessed and met the assumptions required for conducting the analysis. A p value < 0.05 was considered statistically significant.





3. Results


3.1. Participants’ Characteristics


Among the 1822 participants in this study, the majority of participants were in the age range of 45–59 (81.2%), and more than half were male (50.2%). The Hans (91.7%) comprised the highest number of participants. Over half of the participants’ households were in urban areas (58.8%), with a high percentage of participants whose families have been living in the area for generations (81.8%). The highest number of participants had a lower monthly family income (52.2%), followed by medium income (24.8%), and then a higher income (22.9%). Among the 1822 participants, 33.2% were overweight and 6.8% were obese (see Table 1).




3.2. Status of Healthy Diet-Related Knowledge, Attitudes, and Practices (KAP)


The healthy diet KAP score of the 1822 participants was (39.85 ± 7.21), with a passing rate of 41.2% (751/1822). Among them, the healthy diet knowledge score was (4.82 ± 2.98), with a passing rate of 7.6% (138/1822). Significant differences existed in the healthy diet knowledge score among different age groups, with the 45–59 age group scoring higher than the ≥60 age group (p < 0.05). The scores of the 45–59 age group and ≥60 age group were (4.94 ± 3.01) and (4.30 ± 2.82), respectively. Differences existed in the healthy diet knowledge score among different genders (p < 0.05). The scores of males and females were, respectively, (4.63 ± 2.89) and (5.01 ± 3.06). The healthy diet knowledge score of the participants living in urban areas was (5.42 ± 3.08), higher than that of the participants living in rural areas (3.96 ± 2.60); notably, the difference was statistically significant (p < 0.05).



The healthy diet attitude score was (21.26 ± 4.18), with a passing rate of 69.5% (1266/1822). Significant differences existed in healthy diet attitude scores among different age groups, with the 45–59 age group scoring higher than the ≥60 age group (p < 0.05). The score of the participants living in urban areas was (21.92 ± 3.89), which was higher than that of the participants living in rural areas (20.32 ± 4.38); notably, the difference was statistically significant (p < 0.05).



The score of healthy diet practices was 13.76 ± 2.84, and the passing rate was 55.5% (1011/1822). The score of females was (14.19 ± 2.69), which was higher than that of males (13.33 ± 2.92); notably, the difference was statistically significant (p < 0.05). The healthy diet practice score of the participants living in urban areas was (14.18 ± 2.84), which was higher than that of the participants living in rural areas (13.17 ± 2.74); the difference was statistically significant (p < 0.05) (see Table 2).




3.3. Univariate Analysis of Healthy Diet-Related Knowledge–Attitude–Practice (KAP)


The results of the univariate analysis showed that the score of healthy diet KAP was significantly different among participants of different age groups, genders, ethnicities, residences, education levels, monthly household incomes, and regions, as well as according to whether generations have lived in the same area (p < 0.05) (see Figure 2).




3.4. Multiple Linear Regressions to Identify Factors Affecting the Healthy Diet KAP


To further explore the influencing factors on the score of healthy diet KAP, factors with statistically significant differences in univariate analysis were taken as independent variables, and the score of healthy diet KAP as the dependent variable. The results of multiple linear regression showed that the healthy diet KAP score of middle-aged and older adults was influenced by age, gender, residence, education level, monthly household income, and region (p < 0.05). The KAP score in the ≥60 age group was lower than in the 45–59 age group (p < 0.05). Compared with males, females had higher scores for healthy diet KAP (p < 0.001). Those living in urban areas had higher scores for healthy diet KAP than those living in rural areas (p < 0.001). Compared with those with basic education, those who had higher education had higher scores for healthy diet KAP (p < 0.001). Compared with middle-aged and older adults who lived in Guizhou, those who lived in Chongqing, Sichuan, and Yunnan had higher scores for healthy diet KAP (see Table 3).





4. Discussion


The KAP theoretical model is frequently utilized in investigations and studies concerning diet behavior changes and public health issues [32]. Based on the fundamental principles of KAP theory, enhancing knowledge can bring about changes in attitudes and behaviors, consequently alleviating the burden of diseases [33,34]. Previous research has extensively examined the correlation between diet and health status among older adults [35]. Studies have shown that healthy diet plays a crucial role in promoting health and preventing diseases in this population [36]. However, in southwestern China, the diet behavior of middle-aged and older adults has not been adequately identified. Hence, we employed the KAP theoretical model to evaluate the healthy diet situation of the middle-aged and older adults in southwestern China. This study represents an important step toward gaining a better understanding of the healthy diet patterns and behaviors of this population and will contribute to a more in-depth assessment of the impact of diet on disease development in the future.



In this study, the overall passing rate of healthy diet KAP among middle-aged and older adults in southwestern China was only 41.2%. Specifically, the passing rate for healthy diet knowledge was as low as 7.6%. Particularly, the accuracy of specific healthy diet knowledge, such as the recommended intake of cooking oil and salt per day for humans, was relatively low, which might be related to the preference for high-salt and high-oil foods in southwestern China. Regarding healthy diet attitudes, the passing rate was 69.5%, indicating positive attitudes toward healthy nutrition among middle-aged and older adults in southwestern China. However, the passing rate for healthy diet practice was only 55.5%. Regarding specific healthy diet behaviors, 21.1% of the respondents never separate raw and cooked ingredients, and only 32.5% pay attention to nutritional labels when purchasing pre-packaged foods. This finding indicates that the situation of healthy diet practices among middle-aged and older adults in southwestern China remains pessimistic. A cross-sectional study showed that although most residents had a positive attitude toward nutrition labeling, the awareness rate of nutrition labeling was only 32.7%, and the utilization rate was 38.5% [37]. Therefore, further strengthening healthy diet education for middle-aged and older adults, improving their awareness of and attention to healthy diets, and promoting the development of healthy diet habits are necessary.



Different genders of the study participants showed differences in scores for healthy diet knowledge and healthy diet practice, with females scoring higher than males in both aspects (refer to Table 2); this finding was in line with the results from other research [38]. This finding may have resulted from women being assigned additional responsibilities for cooking and diet decisions in society. In fact, in most Chinese households, women take on the role of cooking, and they have a greater focus on healthy diet knowledge, such as salt intake levels [39]. Accordingly, they may pay extra attention to the healthy diets of family members and possess further diet knowledge and skills. Furthermore, relevant studies [40,41] have indicated that differences might exist between males and females in diet needs, preferences, and health awareness, with females placing high emphasis on the nutrition and health aspects of diet and paying extra attention to balance and diversity. Thus, it is important to develop gender-specific educational programs that address the unique dietary needs and health awareness of different genders. Meanwhile, it is important to raise awareness of and advocate for the importance of shared responsibilities for healthy diets within households through promotional activities and campaigns, emphasizing the involvement of males in cooking and decision-making processes with regard to diets. Previous research has shown a positive correlation between socioeconomic status and dietary quality [42]. In this study, the participants residing in urban areas scored higher in healthy diet knowledge, attitudes, and practices than those residing in rural areas (Refer to Table 2), which was in line with the findings of other studies conducted in China [25,43]. This finding may be related to the imbalance in urban and rural development in China, where urban areas typically have high socioeconomic levels, enabling residents to easily purchase high-quality and healthy ingredients, and offer other opportunities to engage in healthy diet behaviors. Therefore, it is recommended to prioritize the implementation of intervention measures and policies to promote access to high-quality and healthy food ingredients in rural areas, as well as provide opportunities for rural residents to engage in healthy dietary behaviors.



In this study, significant differences were found in healthy diet KAP scores among different ages, genders, ethnicities, residences, education levels, monthly household incomes, and regions, as well as according to families have lived in the same area for generations (refer to Figure 2). Using the significant factors identified in the univariate analysis as independent variables and the healthy diet KAP score as the dependent variable, multiple linear regression was conducted. The healthy diet KAP score of middle-aged and older adults was found to be influenced by age, gender, residence, education level, monthly household income, and region (p < 0.05) (refer to Table 3). In this study, compared with the ≥60 age group, the 45–59 age group exhibited higher KAP scores, probably due to lower Internet usage among individuals aged 60 and above [44]. Previous research has also indicated that the Internet serves as one of the sources for acquiring healthy diet information [45]. A study by Ma et al. [46] found that higher education level was associated with higher scores in nutritional knowledge, and research by Wang et al. [47] found that doctoral students had significantly higher scores in healthy diet KAP than undergraduate and graduate students. This study also found a positive correlation between education level and healthy diet KAP score. A study conducted in China revealed that individuals with higher levels of education scored higher in terms of salt-related knowledge as well as having higher adoption rates of healthy diet practices such as reducing salt intake [48]. This finding might be because middle-aged and older adults with high education levels have a strong interest in diet knowledge and healthy eating and may have a good understanding of nutritional requirements, food combinations, and the principles of a healthy diet. Monthly household income was identified as a factor influencing the healthy diet KAP score of middle-aged and older adults in southwestern China. This finding may have resulted from the fact that having a relatively high monthly household income means being able to buy a good variety of food and being able to enjoy a balanced and varied diet. Conversely, having a low monthly household income may lead to financial constraints and choosing affordable foods that are not nutritionally balanced. Furthermore, Yunnan, Sichuan, and Chongqing had higher scores in healthy diet KAP compared with Guizhou. This finding could be attributed to differences in dietary culture and varying levels of economic development [49].




5. Conclusions


The present study has some limitations. First, this study used convenience sampling to select research participants, resulting in insufficient sample representativeness. Second, this study is a cross-sectional study; hence, no causal inferences regarding the results can be made. Third, the evaluation of healthy diet-related knowledge, attitudes, and practices among middle-aged and older adults was based on self-reported data, which may be influenced by recall bias.



Overall, the results of the healthy diet KAP among middle-aged and older adults in Southwest China were somewhat unsatisfactory. Specifically, the passing rate for healthy diet knowledge was relatively low, and the passing rate for certain specific healthy diet practices was not ideal. However, there was a positive trend in the attitude towards healthy diet. Additionally, age, gender, residence, education level, monthly household income, and region were associated with healthy diet KAP score among middle-aged and older adults. The following recommendations are proposed to promote healthy diet behaviors among middle-aged and older adults: (1) Develop and implement comprehensive public health campaigns that focus on enhancing knowledge and awareness of a healthy diet among this population. Utilize various channels such as television, radio, and social media to disseminate accurate and easily understandable information about the importance of a balanced and nutritious diet. (2) Establish collaborations between government agencies, healthcare providers, and community organizations to provide specialized nutrition and health guidance services for middle-aged and older adults. These services should include personalized dietary plans to meet individual nutritional needs and provide guidance on healthy cooking methods. (3) Encourage middle-aged and older adults to actively seek out and participate in educational programs and resources related to healthy eating. Additionally, organize family dietary guidance activities to promote shared responsibility for healthy eating within households.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/nu16060869/s1, File S1: Questionnaire on Dietary Knowledge, Attitudes, and Behaviors of Southwest China Residents.





Author Contributions


L.F.: conceptualization, methodology, writing—original draft. Y.S.: methodology, writing—original draft, data curation. S.L.: investigation, data curation. K.J.: writing—review and editing. L.Z.: writing—review and editing. Y.W.: writing—review and editing. Z.S.: writing—review and editing. Y.Z.: supervision, writing—review and editing. All authors have read and agreed to the published version of the manuscript.




Funding


This project was supported by the science popularization and communication research fund of the China Nutrition Society (grant number CNS-SCP2020-34) and the 2023 Think Tank Research fund of the Chongqing Association for Science and Technology (grant number 2023KXKT12).




Institutional Review Board Statement


The studies involving human participants were reviewed and approved by the Ethics Committee of Chongqing Medical University, 2021041, 13 July 2020.




Informed Consent Statement


The participants provided their written informed consent to participate in this study.




Data Availability Statement


The datasets generated and/or analyzed during the current study are not publicly available due to funding requirements but are available from the corresponding author on reasonable request.




Acknowledgments


The authors would like to thank all the participants and research assistants who helped to complete the study.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



GBD 2019 Healthcare Access and Quality Collaborators. Assessing performance of the Healthcare Access and Quality Index, overall and by select age groups, for 204 countries and territories, 1990–2019: A systematic analysis from the Global Burden of Disease Study 2019. Lancet Glob. Health 2022, 10, e1715–e1743. [Google Scholar] [CrossRef]

	



Prince, M.J.; Wu, F.; Guo, Y.; Gutierrez Robledo, L.M.; O’Donnell, M.; Sullivan, R.; Yusuf, S. The burden of disease in older people and implications for health policy and practice. Lancet 2015, 385, 549–562. [Google Scholar] [CrossRef]

	



Tatum, M. China’s population peak. Lancet 2022, 399, 509. [Google Scholar] [CrossRef]

	



Zhang, Y.S.; Strauss, J.A.; Hu, P.; Zhao, Y.; Crimmins, E.M. Links Between Mortality and Socioeconomic Characteristics, Disease Burden, and Biological and Physical Functioning in the Aging Chinese Population. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 2022, 77, 365–377. [Google Scholar] [CrossRef]

	



Puri, S.; Shaheen, M.; Grover, B. Nutrition and cognitive health: A life course approach. Front. Public Health 2023, 11, 1023907. [Google Scholar] [CrossRef]

	



Miao, Y.-F.; Dong, X.-X.; Li, D.-L.; Zhang, T.; Wu, Y.; Pan, C.-W. Chronic conditions and depressive symptoms in middle-aged and older Chinese adults: Roles of perceived social support and area of residence. J. Affect. Disord. 2023, 340, 290–298. [Google Scholar] [CrossRef]

	



Sharma, P.; Maurya, P.; Muhammad, T. Number of chronic conditions and associated functional limitations among older adults: Cross-sectional findings from the longitudinal aging study in India. BMC Geriatr. 2021, 21, 664. [Google Scholar] [CrossRef]

	



GBD 2019 Stroke Collaborators. Global, regional, and national burden of stroke and its risk factors, 1990–2019: A systematic analysis for the Global Burden of Disease Study 2019. Lancet Neurol. 2021, 20, 795–820. [Google Scholar] [CrossRef]

	



Wang, M.Y.; Sung, H.C.; Liu, J.Y. Population Aging and Its Impact on Human Wellbeing in China. Front. Public Health 2022, 10, 883566. [Google Scholar] [CrossRef]

	



Turner, A.; LaMonica, H.M.; Moroney, C.; O’Leary, F.; Naismith, S.L.; Flood, V.M. Knowledge, Attitudes, and Behaviours Concerning the Mediterranean Diet Among Older Adults in Australia. J. Community Health 2023, 48, 951–962. [Google Scholar] [CrossRef]

	



Dinu, M.; Pagliai, G.; Casini, A.; Sofi, F. Mediterranean diet and multiple health outcomes: An umbrella review of meta-analyses of observational studies and randomised trials. Eur. J. Clin. Nutr. 2018, 72, 30–43. [Google Scholar] [CrossRef]

	



Zhai, Z.; Yang, Y.; Lin, G.; Lin, W.; Wu, J.; Liu, X.; Zhang, S.; Zhou, Q.; Liu, H.; Hao, G. The hypertension and hyperlipidemia status among type 2 diabetic patients in the community and influencing factors analysis of glycemic control. Diabetol. Metab. Syndr. 2023, 15, 73. [Google Scholar] [CrossRef]

	



Mohan, V.; Unnikrishnan, R.; Shobana, S.; Malavika, M.; Anjana, R.M.; Sudha, V. Are excess carbohydrates the main link to diabetes & its complications in Asians? Indian J. Med. Res. 2018, 148, 531–538. [Google Scholar]

	



Traylor, D.A.; Gorissen, S.H.M.; Phillips, S.M. Perspective: Protein Requirements and Optimal Intakes in Aging: Are We Ready to Recommend More Than the Recommended Daily Allowance? Adv. Nutr. 2018, 9, 171–182. [Google Scholar] [CrossRef]

	



Bojang, K.P.; Manchana, V. Nutrition and Healthy Aging: A Review. Curr. Nutr. Rep. 2023, 12, 369–375. [Google Scholar] [CrossRef]

	



Aggarwal, M.; Devries, S.; Freeman, A.M.; Ostfeld, R.; Gaggin, H.; Taub, P.; Rzeszut, A.K.; Allen, K.; Conti, R.C. The Deficit of Nutrition Education of Physicians. Am. J. Med. 2018, 131, 339–345. [Google Scholar] [CrossRef]

	



Zhang, Y.X.; Wang, Y.H.; Chen, Y.; Zhou, J.; Xu, L.A.; Xu, K.L.; Wang, N.; Fu, C.W.; Liu, T. Associations of Dietary Patterns and Risk of Hypertension in Southwest China: A Prospective Cohort Study. Int. J. Environ. Res. Public Health 2021, 18, 12378. [Google Scholar] [CrossRef]

	



Huang, C.; Zhang, Y.; Liu, Y.; Liu, J.X.; Hu, Y.M.; Tang, W.W.; Wang, T.D.; Huang, X.B. Prevalence and related factors of abdominal obesity among urban adults aged 35 to 79 years in southwest China. Front. Public Health 2023, 11, 1117897. [Google Scholar] [CrossRef]

	



Li, Y.; Teng, D.; Shi, X.; Qin, G.; Qin, Y.; Quan, H.; Shi, B.; Sun, H.; Ba, J.; Chen, B.; et al. Prevalence of diabetes recorded in mainland China using 2018 diagnostic criteria from the American Diabetes Association: National cross sectional study. BMJ 2020, 369, m997. [Google Scholar] [CrossRef]

	



Ruan, Y.; Huang, Y.; Zhang, Q.; Qin, S.; Du, X.; Sun, Y. Association between dietary patterns and hypertension among Han and multi-ethnic population in southwest China. BMC Public Health 2018, 18, 1106. [Google Scholar] [CrossRef]

	



Liu, T.; Yang, X.; Wu, Y.; Chen, M.; Yang, Y.; Chen, Y.; Wang, Y.; Zhou, J.; Xu, K.; Wang, N.; et al. Unhealthy Dietary Patterns Increased Risks of Incident Obesity: A Prospective Cohort Study in Southwest China. Diabetes Metab. Syndr. Obes. 2022, 15, 3111–3120. [Google Scholar] [CrossRef]

	



Leng, G.; Adan, R.A.H.; Belot, M.; Brunstrom, J.M.; de Graaf, K.; Dickson, S.L.; Hare, T.; Maier, S.; Menzies, J.; Preissl, H.; et al. The determinants of food choice. Proc. Nutr. Soc. 2017, 76, 316–327. [Google Scholar] [CrossRef]

	



Bettinghaus, E.P. Health promotion and the knowledge-attitude-behavior continuum. Prev. Med. 1986, 15, 475–491. [Google Scholar] [CrossRef]

	



Zhang, Q.; Qin, G.H.; Liu, Z.T.; Li, Z.; Li, J.J.; Varma, D.S.; Wan, Q.Q.; Zhao, J.; Min, X.D.; Han, X.M.; et al. Dietary Balance Index-07 and the Risk of Anemia in Middle Aged and Elderly People in Southwest China: A Cross Sectional Study. Nutrients 2018, 10, 162. [Google Scholar] [CrossRef]

	



Yang, Y.; He, D.; Wei, L.; Wang, S.; Chen, L.; Luo, M.; Mao, Z. Association between diet-related knowledge, attitudes, behaviors, and self-rated health in Chinese adult residents: A population-based study. BMC Public Health 2020, 20, 720. [Google Scholar] [CrossRef]

	



Black, M.; Bowman, M. Nutrition and Healthy Aging. Clin. Geriatr. Med. 2020, 36, 655–669. [Google Scholar] [CrossRef]

	



Hill, C.R.; Blekkenhorst, L.C.; Radavelli-Bagatini, S.; Sim, M.; Woodman, R.J.; Devine, A.; Shaw, J.E.; Hodgson, J.M.; Daly, R.M.; Lewis, J.R. Fruit and Vegetable Knowledge and Intake within an Australian Population: The AusDiab Study. Nutrients 2020, 12, 3628. [Google Scholar] [CrossRef]

	



Laurenti, P.; De Meo, C.; Sacchini, D.; Spagnolo, A.G.; Moro, D.; Varacca, A.; Landi, F.; Manes-Gravina, E.; Sgadari, A.; Bernabei, R.; et al. Factors affecting safe and healthy diet in older adults in Italy: Results of a preliminary study performed in a community-dwelling sample. Public Health Nutr. 2020, 23, 432–438. [Google Scholar] [CrossRef]

	



Ul Haq, I.; Mariyam, Z.; Li, M.; Huang, X.; Jiang, P.; Zeb, F.; Wu, X.; Feng, Q.; Zhou, M. A Comparative Study of Nutritional Status, Knowledge Attitude and Practices (KAP) and Dietary Intake between International and Chinese Students in Nanjing, China. Int. J. Environ. Res. Public Health 2018, 15, 1910. [Google Scholar] [CrossRef]

	



Ding, C.; Qiu, Y.; Hao, L.; Hong, H.; Shan, F.; Yuan, F.; Chen, Z.; Gong, W.; Liu, A. [Dietary recommendation-related knowledge level of Chinese adults in 2021]. Wei Sheng Yan Jiu J. Hyg. Res. 2022, 51, 870–875. [Google Scholar]

	



Zeng, Q.; He, Y.; Dong, S.; Zhao, X.; Chen, Z.; Song, Z.; Chang, G.; Yang, F.; Wang, Y. Optimal cut-off values of BMI, waist circumference and waist:height ratio for defining obesity in Chinese adults. Br. J. Nutr. 2014, 112, 1735–1744. [Google Scholar] [CrossRef]

	



Sindhu, S.; Madaiah, M. Impact of educational intervention in promoting KAP of food label information to make healthier food choices among adolescents in Bangalore City. J. Fam. Med. Prim. Care 2023, 12, 1371–1378. [Google Scholar] [CrossRef]

	



Haron, H.; Kamal, N.F.; Yahya, H.M.; Shahar, S. Knowledge, Attitude and Practice (KAP) of Malay Elderly on Salt Intake and Its Relationship With Blood Pressure. Front. Public Health 2020, 8, 559071. [Google Scholar] [CrossRef]

	



Jeinie, M.H.B.; Guad, R.M.; Hetherington, M.M.; Gan, S.H.; Aung, Y.N.; Seng, W.Y.; Lin, C.L.S.; George, R.; Sawatan, W.; Nor, N.M.; et al. Comparison of Nutritional Knowledge, Attitudes and Practices between Urban and Rural Secondary School Students: A Cross-Sectional Study in Sabah, East Malaysia. Foods 2021, 10, 2037. [Google Scholar] [CrossRef]

	



Choi, Y.J.; Crimmins, E.M.; Kim, J.K.; Ailshire, J.A. Food and nutrient intake and diet quality among older Americans. Public Health Nutr. 2021, 24, 1638–1647. [Google Scholar] [CrossRef]

	



Xu, Z.W.; Chen, S.Z.; Guo, M.; Zhang, T.L.; Niu, X.X.; Zhou, Y.X.; Tan, J.L.; Wang, J. The impact of diet quality on cognitive ability of Chinese older adults: Evidence from the China Health and Nutrition Survey (CHNS). BMC Geriatr. 2024, 24, 55. [Google Scholar] [CrossRef]

	



Liao, Y.; Yang, J. Status of nutrition labeling knowledge, attitude, and practice (KAP) of residents in the community and structural equation modeling analysis. Front. Nutr. 2023, 10, 1097562. [Google Scholar] [CrossRef]

	



Żarnowski, A.; Jankowski, M.; Gujski, M. Nutrition Knowledge, Dietary Habits, and Food Labels Use-A Representative Cross-Sectional Survey among Adults in Poland. Int. J. Environ. Res. Public Health 2022, 19, 11364. [Google Scholar] [CrossRef]

	



Yang, Y.; Wang, J.; Ma, J.; Shi, W.; Wu, J. Comparison of Salt-Related Knowledge and Behaviors Status of WeChat Users between 2019 and 2020. Nutrients 2021, 13, 2141. [Google Scholar] [CrossRef]

	



Milte, C.M.; Ball, K.; Crawford, D.; McNaughton, S.A. Diet quality and cognitive function in mid-aged and older men and women. BMC Geriatr. 2019, 19, 361. [Google Scholar] [CrossRef]

	



Lee, J.; Allen, J. Gender Differences in Healthy and Unhealthy Food Consumption and Its Relationship with Depression in Young Adulthood. Community Ment. Health J. 2021, 57, 898–909. [Google Scholar] [CrossRef] [PubMed]

	



Michels, N.; Vynckier, L.; Moreno, L.A.; Beghin, L.; de la, O.A.; Forsner, M.; Gonzalez-Gross, M.; Huybrechts, I.; Iguacel, I.; Kafatos, A.; et al. Mediation of psychosocial determinants in the relation between socio-economic status and adolescents’ diet quality. Eur. J. Nutr. 2018, 57, 951–963. [Google Scholar] [CrossRef] [PubMed]

	



Mu, T.Y.; Xu, R.X.; Zhu, Q.Y.; Chen, L.S.; Dong, D.; Xu, J.Y.; Shen, C.Z. Diet-related knowledge, attitudes, and behaviors among young and middle-aged individuals with high-normal blood pressure: A cross-sectional study in China. Front. Public Health 2022, 10, 898457. [Google Scholar] [CrossRef]

	



Van Hoa, H.; Giang, H.T.; Vu, P.T.; Van Tuyen, D.; Khue, P.M. Factors Associated with Health Literacy among the Elderly People in Vietnam. BioMed Res. Int. 2020, 2020, 3490635. [Google Scholar] [CrossRef]

	



Pollard, C.M.; Pulker, C.E.; Meng, X.; Kerr, D.A.; Scott, J.A. Who Uses the Internet as a Source of Nutrition and Dietary Information? An Australian Population Perspective. J. Med. Internet Res. 2015, 17, e209. [Google Scholar] [CrossRef]

	



Ma, L.; Xu, H.; Zhang, Z.; Li, L.; Lin, Z.; Qin, H. Nutrition knowledge, attitudes, and dietary practices among parents of children and adolescents in Weifang, China: A cross-sectional study. Prev. Med. Rep. 2023, 35, 102396. [Google Scholar] [CrossRef]

	



Wang, S.J.; Wang, T.T.; Wang, J.B. Nutritional knowledge, attitudes and dietary behaviors of teachers and students in a medical college in Beijing and their influencing factors. Beijing Da Xue Xue Bao.Yi Xue Ban J. Peking Univ. Health Sci. 2020, 52, 881–885. [Google Scholar]

	



Chen, S.; Deng, T.; Guo, L.; Han, H.; Lu, T.; Regan, Á.; Shan, L.C.; Tao, W.; Wall, P. A survey of Chinese consumers’ knowledge, beliefs and behavioural intentions regarding salt intake and salt reduction. Public Health Nutr. 2020, 23, 1450–1459. [Google Scholar] [CrossRef]

	



Wu, Y.; Wang, S.; Shi, M.; Wang, X.; Liu, H.; Guo, S.; Tan, L.; Yang, X.; Wu, X.; Hao, L. Awareness of nutrition and health knowledge and its influencing factors among Wuhan residents. Front. Public Health 2022, 10, 987755. [Google Scholar] [CrossRef]








[image: Nutrients 16 00869 g001] 





Figure 1. Flowchart of the cross-sectional study of KAP for healthy diets in middle-aged and older adults in Southwest China. 
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Figure 2. Healthy diet KAP score for different demographic characteristics. Notes: The Bonferroni test was used for multiple comparisons in the ANOVA; ns, not significant; * p < 0.05, ** p < 0.01, **** p < 0.0001. 
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Table 1. General profile of the participants (n = 1822).
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Variables

	
n (%)






	
Age

	
45–59

	
1473 (81.2)




	
≥60

	
343 (18.8)




	
Gender

	
Male

	
914 (50.2)




	
Female

	
908 (49.8)




	
Ethnicity

	
Han

	
1670 (91.7)




	
Minority

	
152 (8.3)




	
Family residence

	
Rural

	
750 (41.2)




	
Urban

	
1072 (58.8)




	
Generations have lived in the area

	
Yes

	
1508 (81.8)




	
No

	
314 (17.2)




	
Education

	
Basic

	
1122 (61.6)




	
Secondary

	
550 (30.2)




	
Higher

	
150 (8.2)




	
Monthly household income

	
Low

	
950 (52.2)




	
Medium

	
454 (24.9)




	
High

	
418 (22.9)




	
BMI

	
Underweight

	
70 (3.8)




	
Normal

	
1024 (56.2)




	
Overweight

	
604 (33.2)




	
Obese

	
124 (6.8)




	
Region

	
Guizhou

	
441 (24.2)




	
Chongqing

	
677 (37.2)




	
Sichuan

	
363 (19.9)




	
Yunnan

	
341 (18.7)











 





Table 2. Average score of healthy diet-related knowledge, attitudes, and practices.
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Variables

	
Score of Knowledge

	
p-Value

	
Score of

Attitude

	
p-Value

	
Score of

Practice

	
p-Value






	
Age a

	
45–59

	
4.94 ± 3.01

	
<0.001 *

	
21.54 ± 4.13

	
<0.001 *

	
13.81 ± 2.86

	
0.162




	
≥60

	
4.30 ± 2.82

	

	
20.08 ± 4.19

	

	
13.57 ± 2.75

	




	
Gender a

	
Male

	
4.63 ± 2.89

	
0.006 *

	
21.11 ± 4.34

	
0.104

	
13.33 ± 2.92

	
<0.001 *




	
Female

	
5.01 ± 3.06

	

	
21.42 ± 4.00

	

	
14.19 ± 2.69

	




	
Ethnicity a

	
Han

	
4.80 ± 2.97

	
0.435

	
21.19 ± 4.19

	
0.014 *

	
13.73 ± 2.86

	
0.094




	
Minority

	
5.00 ± 3.19

	

	
22.06 ± 3.94

	

	
14.13 ± 2.66

	




	
Residence a

	
Rural

	
3.96 ± 2.60

	
<0.001 *

	
20.32 ± 4.38

	
<0.001 *

	
13.17 ± 2.74

	
<0.001 *




	
Urban

	
5.42 ± 3.08

	

	
21.92 ± 3.89

	

	
14.18 ± 2.84

	




	
Generations have lived in the area a

	
Yes

	
4.67 ± 2.94

	
<0.001 *

	
21.16 ± 4.21

	
0.021 *

	
13.66 ± 2.83

	
0.001 *




	
No

	
5.53 ± 3.11

	

	
21.76 ± 3.98

	

	
14.25 ± 2.84

	




	
Education level b

	
Basic

	
3.97 ± 2.56

	
<0.001 *

	
20.39 ± 4.15

	
<0.001 *

	
13.41 ± 2.75

	
<0.001 *




	
Secondary

	
5.95 ± 3.06

	

	
22.48 ± 3.88

	

	
14.31 ± 2.86

	




	
Higher

	
7.00 ± 3.14

	

	
23.34 ± 3.53

	

	
14.39 ± 3.07

	




	
Monthly household income b

	
Low

	
4.12 ± 2.64

	
<0.001 *

	
20.45 ± 4.14

	
<0.001 *

	
13.56 ± 2.79

	
0.006 *




	
Medium

	
5.44 ± 3.04

	

	
22.06 ± 4.01

	

	
13.99 ± 2.79

	




	
High

	
5.73 ± 3.26

	

	
22.24 ± 4.08

	

	
13.98 ± 2.99

	




	
BMI b

	
Underweight

	
5.31 ± 3.51

	
0.055

	
20.81 ± 4.61

	
0.474

	
13.49 ± 2.73

	
0.377




	
Normal

	
4.89 ± 2.99

	

	
21.34 ± 4.08

	

	
13.70 ± 2.85

	




	
Overweight

	
4.73 ± 2.86

	

	
21.12 ± 4.26

	

	
13.92 ± 2.85

	




	
Obese

	
4.23 ± 3.09

	

	
21.56 ± 4.29

	

	
13.65 ± 2.79

	




	
Region b

	
Guizhou

	
3.57 ± 2.57

	
<0.001 *

	
20.31 ± 4.34

	
<0.001 *

	
13.19 ± 2.69

	
<0.001 *




	
Chongqing

	
5.01 ± 2.90

	

	
21.18 ± 4.09

	

	
13.72 ± 2.85

	




	
Sichuan

	
5.32 ± 3.13

	

	
21.49 ± 4.22

	

	
14.13 ± 2.77

	




	
Yunnan

	
5.52 ± 3.02

	

	
22.43 ± 3.78

	

	
14.18 ± 2.98

	








Notes: (1) a t-tests were conducted to compare the means of two groups; (2) b ANOVA was performed to assess the differences among means of multiple groups; (3) * statistical significance (p < 0.05).













 





Table 3. Multiple linear regressions to identify factors affecting healthy diet KAP.
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	Variables
	β
	SE
	Beta
	t
	p-Value





	Age
	
	
	
	
	



	45–59 (Ref)
	
	
	
	
	



	≥60
	−1.333
	0.387
	−0.072
	−3.446
	0.001 *



	Gender
	
	
	
	
	



	Male (Ref)
	
	
	
	
	



	Female
	1.808
	0.302
	0.125
	5.983
	<0.001 *



	Ethnicity
	
	
	
	
	



	Han (Ref)
	
	
	
	
	



	Minority
	1.083
	0.557
	0.042
	1.943
	0.052



	Residence
	
	
	
	
	



	Rural (Ref)
	
	
	
	
	



	Urban
	1.945
	0.340
	0.133
	5.719
	<0.001 *



	Generations have lived in the area
	
	
	
	
	



	Yes (Ref)
	
	
	
	
	



	No
	0.694
	0.412
	0.036
	1.684
	0.092



	Education level
	
	
	
	
	



	Basic (Ref)
	
	
	
	
	



	Secondary
	3.493
	0.367
	0.223
	9.522
	<0.001 *



	Higher
	4.830
	0.613
	0.184
	7.875
	<0.001 *



	Monthly household income
	
	
	
	
	



	Low (Ref)
	
	
	
	
	



	Medium
	1.330
	0.386
	0.080
	3.443
	0.001 *



	High
	0.923
	0.410
	0.054
	2.254
	0.024 *



	Region
	
	
	
	
	



	Guizhou (Ref)
	
	
	
	
	



	Chongqing
	2.259
	0.399
	0.151
	5.661
	<0.001 *



	Sichuan
	3.092
	0.464
	0.171
	6.660
	<0.001 *



	Yunnan
	3.153
	0.475
	0.171
	6.640
	<0.001 *







Notes: Adjusted for each other (when exploring the relationship between one demographic factor and the healthy diet KAP, the others were adjusted); * statistical significance (p < 0.05).
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