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Introduction: We sought to assess the Japanese diet by examining the current dietary intake in Japan using the global reference diet from the EAT-Lancet Commission (Planetary Health Diet; PHD), from the perspective of protein intake in different age groups.

Methods: Average dietary intake by food group in the Japan National Health and Nutrition Survey 2019 (NHNS 2019) was converted to the PHD food groups, and the diet gap (DG) (%) of the global reference of the PHD was calculated by age group.

Results: Although the DG of the intake was excessive compared with the global reference of the PHD in most food groups in all age groups (7.1–416%), the intake exceeded the upper limit of the range only for red meat (640%). Red meat had the highest DG among subjects in their 40s, although the DG decreased with increasing age. Protein intake was within the possible range and did not greatly exceed the recommended dietary intake in the Japanese standard.

Discussion: The current Japanese diet contains an excessive intake of red meat in terms of the global reference of the PHD. This trend is similar to that previously reported in various western regions and countries. However, the Japanese diet does not significantly exceed the recommended protein intake for Japanese people, suggesting that the PHD is an environmentally friendly and healthy choice for younger and older age groups in an aging Japanese society. Policy makers need to develop sustainable and healthy food-based dietary guidelines in addition to providing food and nutrition education and developing a food environment that encourages sustainable and healthy choices to support dietary change.
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Introduction

Obesity is on the rise in most countries and regions worldwide; approximately 1.9 billion adults are overweight or obese, while 462 million are underweight (1). The “double burden of malnutrition” during this nutrition transition process has become an urgent health issue in all countries and regions (2). One approach for addressing this increasingly complex nutritional problem is the promotion of a healthy diet (3). A healthy diet can help prevent all forms of malnutrition and diet-related non-communicable diseases (NCDs), such as diabetes, heart disease, stroke, and cancer (3). In addition to the double burden of malnutrition, a triple burden of malnutrition has been proposed. The three pandemics of undernutrition, obesity and climate change, represent a “global syndemic” with the potential to affect most people in all countries and regions of the world (4). If the health of the global food production system, which is susceptible to the negative impacts of climate change, is not maintained, the impact of undernutrition, overnutrition, and diet-related NCDs will be increased by a large magnitude (5).

This series of concepts has led to the development of the Sustainable Healthy Diets (SHDs) guidelines in “Sustainable Healthy Diets-Guiding Principles” published by the Food and Agriculture Organization (FAO) and the World Health Organization (WHO) (6). SHDs are “dietary patterns that promote all dimensions of individuals’ health and wellbeing; have low environmental pressure and impact; are accessible, affordable, safe and equitable; and are culturally acceptable.” The Planetary Health Diet (PHD) is a specific diet that embodies concept of the SHD, and was released by the EAT-Lancet Commission on Healthy Diets from Sustainable Food Systems (EAT-Lancet) (7). The PHD is a global reference diet for adults that is optimal for human health and environmental sustainability. The PHD emphasizes a plant-based diet that includes whole grains, fruits, vegetables, nuts, and legumes, but also eating minimally processed foods and nutrient-rich plant foods daily. Meat and dairy products are an important part of the diet, but in much smaller proportions than plant foods. Dietary goals require 2,500 kcal/day for the average adult. This amount varies with age, gender, activity level, and health status, but overconsumption is a costly waste of food in terms of both human health and the environment (7). This report estimated that by adhering to the PHD, approximately 11 million deaths per year could be averted and premature deaths could be reduced by 19% by 2030. The report also reported the diet gap (DG) of the intake for each food group by region. In East Asia and the Pacific, red meat, starchy vegetables, eggs, and fish were indicated to exceed 100% of DG. However, no results were available for Japan alone, and the PHD does not completely match the Japanese dietary intake.

The principles of the PHD not only relate to what is nutritionally consumed, but also to how the food is produced and distributed globally. Thus, nutrition improvement is important for each goal, especially SDGs Nos. 2, 3, 6, 11, 12, 13, 14, and 15. Additionally, it is globally recognized that Goal 17 (“Partnership”) is particularly important because improving people’s nutrition requires the participation of all sectors and stakeholders involved in food and diet. Thus, in response to the Sustainable Development Goals, a healthy diet should be considered for potential benefits to the planet, because human health and environmental sustainability are important topics for the 17 goals (8).

Since the publication of the SHDs and the PHD in 2019, diets in various countries have been examined for their feasibility (9). For example, in Italy (10, 11), the United States (12), India (13), Mexico (14), Spain (15), and Australia (16), the EAT-Lancet Reference Diet was evaluated for its feasibility of achievement. Although the foods for which intake was found to be inadequate or excessive differed according to each country’s dietary pattern, the intake of animal protein was found to be excessive in every country with the exception of India. The health risks posed by a high intake of red meat and processed meat consumption are associated with type 2 diabetes, coronary heart disease, stroke, and certain cancers, as well as total mortality (17). Because red meat is classified as a high environmental impact food (18), it is important to consider how much and how it is consumed, particularly in the future. A characteristic feature of the PHD is a substantial reduction in the intake of animal-based protein such as red meat; as shown in the PHD summary report, the current global DG of red meat is 288% of the global reference (7).

The Japanese diet, along with the Mediterranean diet, is highlighted as an example of a sustainable and healthy diet (6, 19). Historically, Japan overcame postwar undernutrition, and adopted various nutrition policies. In the past, Japan also used to have a diet that consisted mainly of carbohydrates. In the modern era, dietary patterns have changed, and fat and protein intake has increased. Japan currently has one of the world’s longest life expectancies and has controlled the increase in obesity; however, the consumption of red meat has increased in recent years (20), and diet-related NCDs are the leading cause of mortality. As an island nation that is vulnerable to climate change, and with a food self-sufficiency rate of less than 40%, it is necessary to consider how to proceed with SHDs. However, there is a lack of basic research examining this issue, and it remains unclear whether the current protein intake is sufficient or insufficient for the aging Japanese population, from an environmental perspective. In Japan, based on the Health Promotion Act (Act No. 103 of 2002), the National Health and Nutrition Survey (NHNS) is a survey conducted annually to understand the status of health, nutritional intake, and lifestyle habits in the population, and to obtain basic data necessary for comprehensive health promotion. The tabulated results are publicly available and can be used by any user. Thus, the purpose of the current study was to compare the global reference of PHD with the common diet patterns from the tabulated results of the NHNS, from the perspective of protein intake in different age groups.



Materials and methods


The planetary health diet

The global reference of the PHD specifies half of the daily dietary intake in the form of fruits and vegetables, and the other half in the form of whole grains, tubers and starchy vegetables, dairy foods, protein sources, added fats and added sugars (Table 1) (7). The referenced intake is presented as a macronutrient intake (g/day) and possible range (g/day). To calculate these amounts, the PHD employs a total daily energy intake of 2,500 kcal/day, with modifications for sex, body mass index, and physical activity.



TABLE 1 Food group and dietary intake of National Health and Nutrition Survey, the global reference of the Planetary Health Diet and diet gap.
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The Japan National Health and Nutrition Survey

The Japan National Health and Nutrition Survey (NHNS) has been conducted over 70 years, and the tabulated aggregate results of the survey are published by the Ministry of Health, Labour and Welfare (21). The dietary intake survey is conducted on a single day in November (excluding Sundays and public holidays) using semi-weighed household dietary records (22). We classified the food groups in the NHNS 2019 (23) on the basis of the PHD food groups (Table 1). This study did not use whole grains because this category was not available in the NHNS. Vegetables, mushrooms, and seaweeds in NHNS were included as vegetables in the PHD. Processed foods were included in the food group with the most contained ingredients. As a supplemental investigation, we conducted the same calculation using the NHNS 2000, 2005, 2010, and 2015 to investigate variation over time. Intake of “beef, lamb and pork,” “chicken and other poultry,” “unsaturated oils,” and “saturated oils” were not available in the NHNS in 2000, 2005, and 2010. Therefore, we indicated the aggregated intake of “meat” and “oils and fats.”



Statistical analysis

First, we summed the results of each food to calculate the dietary intake of vegetables, unsaturated oil, and saturated oil: vegetables, mushrooms, and seaweeds for the vegetables food group; margarine and vegetable oils for unsaturated oil; and butter, animal fats for saturated oil, in the NHNS 2019. The standard deviation was presented for each item. We calculated the PHD reference diet for Japanese using those results to adjust the global reference of PHD to the current total energy intake of the Japanese population (23). Specifically, the macronutrient intake and possible range (g/day) of each food group relative to the 2,500 kcal/day proposed by the global reference of the PHD were converted to the NHNS 2019 average total energy intake of 1915 kcal. Second, DG (%) was calculated as actual NHNS dietary intake (g/day) divided by the PHD macronutrient intake (g/day). In the same manner, we calculated the PHD macronutrient intake and possible range (g/day) and DG (%) to match the NHNS 2019 average total energy intake by age groups (i.e., 20–29 years, 30–39 years, 40–49 years, 50–59 years, 60–69 years, 70–79 years, and 80 years and older). Possible range (g/day) and DG (%) for the total age groups were calculated on the basis of the NHNS 2000, 2005, 2010, and 2015 as a supplemental analysis. All statistical analyses were conducted using Stata (ver. 15.0; StataCorp, College Station, TX, United States).




Results

The NHNS 2019 Nutritional Intake Status Survey covered 5,865 individuals. Of these, 4,927 (2,297 men and 2,630 women) were 20 years of age or older and were included in this analysis. By age group, 365 were aged 20–29, 460 were aged 30–39, 742 were aged 40–49, 775 were aged 50–59, 1,046 were aged 60–69, and 1,539 were aged 70 and older.

Table 1 shows the global reference of the PHD, NHNS dietary intake, and DG for each food group. The food groups that exceeded the global reference of PHD were, in descending order, beef, lamb and pork, eggs, fish, chicken and other poultry, vegetables, and tubers or starchy vegetables. The food groups with less than 100% of DG were, in descending order, fruits, dairy foods, unsaturated oils, added sugars, and saturated oils; the lowest DG was for nuts. In terms of DG, eight of the food groups exceeded the reference value, but in terms of possible range, only two food groups (beef, lamb, and pork and fish) indicated excessive intake. Similar trends were observed in the NHNS in 2000, 2005, 2010, and 2015 (Supplementary Table S1).

Table 2 shows the total energy intake, protein intake, and intake of NHNS protein foods by age group. The average total energy intake was 1,898 kcal/day and was highest in subjects in their 60s. Protein intake was highest among subjects in their 70s and lowest among subjects in their 80s. Intakes of red meat such as beef, lamb, and pork were highest in subjects in their 40s and relatively lower in older age groups. Intake of white meat (chicken and other poultry) was highest among subjects in their 20s and lowest among older cohorts. Intake of fish and legumes was higher among older groups, with the exception of subjects in their 80s. The intake of eggs was similar among all age groups.



TABLE 2 Total energy intake, protein intake, and National Health and Nutrition Survey dietary intake of protein foodsa by age.
[image: Table2]

As shown in Figure 1, DG of red meat and eggs far exceeded the upper limit of the possible range of the global reference of PHD in all age groups. Red meat had the highest DG among subjects in their 40s, although the DG decreased with increasing age. The DG for fish increased with age into the 70s. Legume intake did not reach 100% of DG in subjects in their 20, 30, and 40s, but exceeded 100% for those in their 50s and above.

[image: Figure 1]

FIGURE 1
 The diet gap between current intakes of protein food in the Planetary Health Diet by age group.




Discussion

This is the first study to show that in the modern Japanese diet, red meat was far in excess of the upper range limit of the global reference of PHD. According to EAT-Lancet, red meat and starchy vegetables are “limited intake,” eggs, poultry and daily foods are “optional foods,” and fish, vegetable, fruit, legumes, whole grains and nuts are “emphasized foods.” Thus, as shown in this study, similar to the results shown in previous studies from other countries or regions, excessive intake of red meat poses a challenge to achieving the SHDs, even in Japan. From the perspective of the environmental cost per calorie, the effect of beef production on CO2 emissions is much higher than that of other protein sources (24). Therefore, from both health and environmental perspectives, determining how to reduce red meat consumption is a pressing issue (25, 26). Given the impact of meat production on the planet, changing animal protein consumption is a matter of nutrition security. While it is difficult to change consumer dietary behavior, environmental motivations are reported to be useful and proven, especially in Europe and Asia (27). In Asian countries, however, there are still very few similar studies that have assessed country-specific food intake using the PHD reference diet. In China, the average intake of meat, especially pork, continues to increase (28). Taiwan has the third highest percentage of vegetarians in the world, estimated at about 13% of the population (29). In neighboring East Asia, it is expected that dietary patterns will be analyzed using PHD reference diet, as in this study, in order to reconsider the state of meat intake.

Until now, the intake status of meat types has rarely been examined in Japan, from an environmental perspective. Possible explanations for the high intake of red meat in this study include the commonality of pork in the Japanese daily diet (23). In addition, household consumption of raw meat has exceeded that of raw fish in Japan since 2007 (20). Regional differences in meat consumption can be seen, with pork being more popular in eastern regions, while beef and chicken are more popular in western regions (30). However, regional differences have not been observed with regard to high-meat low-fish dietary patterns, compared to high-vegetable dietary patterns and other factors (31). From the global view, the Japanese diet is characterized as having a low red meat intake compared with the Western diet (32). Having said that, the Japanese diet must address red meat intake from an environmental perspective. To reduce the intake of red meat, it would be appropriate to shift from red meat intake to an increased intake of chicken and other poultry, which are relatively lower in fat. In addition, shifting daily intake from animal-based protein foods (i.e., beef, pork, and fish) to plant-based protein foods (legumes) may also be appropriate because of the familiarity of legumes in the Japanese diet (33). Replacing beef with chicken has a positive health impact (34), chicken or even pork should be the preferred choice, because they have significantly reduced carbon and water footprints (35). In addition, shifting daily intake from animal-based protein foods (i.e., beef, pork, and fish) to plant-based protein foods (legumes) is also appropriate not only because of environmental benefit (36), but also the familiarity of legumes in the Japanese diet (33). From an environmental perspective, veganism is the least environmentally impactful diet, and consideration should be given to eating locally produced products and reducing the environmental costs of transportation (37).

The current study suggests the importance of examining PHD feasibility by age group. The results revealed that younger people tended to consume relatively fewer fish and legumes, while more red meat. Older people tended to have a lower intake of chicken and other poultry. For all age groups, consumption of nuts was relatively uncommon in the Japanese diet. Therefore, shifting to an increased intake of fish and legumes for younger people and chicken for older people are plausible options for reducing red meat intake. On the other hand, as shown in Table 2, actual total protein intake was sufficient, and not far in excess of the recommended protein intake (60–65 g for men and 50–55 g for women) for Japanese in all age groups (38). This suggests that although excessive consumption of red meat is a challenge compared with the global reference of PHD, protein intake itself can be sustained at the current level, because it does not significantly exceed the protein intake recommendation for Japanese people in any age group. Historically, as shown in the Supplementary Table S1, in Japan, there has been a change to a less desirable diet with more meat, less fish and less fruits, in these two decades. In fact, when the current older adults were in their middle ages, average fish and seafood intake was higher in Japan than now (20). A study showed comparing the older Japanese people with their children’s age groups, the sufficiency of all nutrients was higher in the older people. It was observed that the Japanese dietary pattern has not been carried over to the next generation (39). Also, a study of the dietary patterns of Japanese people in the year following the Great East Japan earthquake showed that young people and men prefer meat-eating patterns, while the older and women choose prudent traditional eating patterns (40). Taken all together, these implications suggest that the current Japanese older people may be maintaining the dietary pattern of their middle ages. The current young and middle-ages, who have “westernized dietary pattern,” may not necessarily make the same healthy Japanese food choices with appropriate amount as today’s older people, so it is reasonable to target dietary interventions primarily to younger people (41, 42). As noted by Willett, the optimal energy and nutrient intake for maintaining a healthy weight depends on body size and level of physical activity (7). Similarly, because body size and the level of physical activity are also highly dependent on age, it is still necessary to take age into consideration when assessing optimal dietary patterns.

The current findings indicated that a shift from red meat to white meat, and ideally to plant-based protein with consideration of their age, rather than reducing the intake of protein itself, may be a sustainable and healthy option for Japanese. Many essential amino acids can be supplemented with a combination of plant-based protein. Thus, it is reasonable for the Japanese population to sustain their current diet while transitioning to a PHD (43). Importantly, for older population groups, it is necessary to ensure sufficient protein intake to prevent frailty or osteoporosis (44). A study reported that total protein intake, regardless of whether it is animal- or plant-based protein, was significantly inversely associated with frailty in older Japanese women (45). The proportion of obesity (BMI > 30) among Japanese 20 year or above was 5.5% in men and 3.8% in women, NHNS 2019 reported (NHNS 2019 in Japanese version). Since the proportion of obese is not particularly high yet in Japan, this result supports the quantity of protein intake should remain the same while the quality of protein should be changed. These reports support the notion that modifying the type of protein intake is an option, even for the older population, and does not require drastic modifications in dietary pattern. This suggests that even in Japanese society, in which the population is aging, the PHD is an environmentally friendly and healthy choice for both younger and older age groups. However, there are things to consider when making a healthy transition from red meat to white meat. Both red and white meats have higher cholesterol levels than plant protein (46). Similarly, saturated fatty acids are higher in both red and white meat (46). There is no significant impact on hypercholesterolemia for red meat or skinless poultry (47). However, according to food composition tables, chicken breast and chicken leg also differ in fat content (48). Therefore, even when choosing chicken meat, attention should be paid to whether the meat is with or without skin, and which part of the chicken the meat is from.

The results of the current study have implications for policy makers. The Dietary Guidelines for Japan comprise 10 points for maintaining a desirable dietary lifestyle, developed in 2000 in collaboration with several government ministries (49). The main purpose of these guidelines is to address not only the nutritional aspects of maintaining an appropriate weight, but also the enjoyment and self-management of food, environmental issues such as food loss, and aspects of lifestyle and culture. Therefore, the dietary guidelines ultimately resemble the basic concepts presented in the PHD. In 2005, the Dietary Balance Guide “Japanese Food Guide Spinning Top” was published as a guide for the public that translates dietary guidelines into tangible actions (50). The Japanese Food Guide Spinning Top is diet-based, is overly complex for consumers, and does not take environmental aspects into account. Thus, it may not be useful for making sustainable and healthy choices for consumers. In Japan, there is a need to develop food-based dietary guidelines (FBDGs), which are already available in many other countries, taking environmental factors into account (51). The recommendations for each food will make it easier for the public population to choose sustainable, healthy foods. However, only a few countries (e.g., Sweden, Germany, Qatar, and Brazil) have developed food-based dietary guidelines that promote environmentally sustainable diets and dietary patterns (4). Importantly, Japan also needs to create a food environment that allows individuals to make sustainable and healthy choices. Efforts are needed to update the dietary guidelines mentioned above, develop FBDGs, reduce red meat or processed red meat products, tax these foods, subsidize plant-based protein foods, label menus in restaurants, and reduce single servings in restaurants and food retailers (52–56). However, for the consumer, urbanization, economics, and social globalization have made red meat and other environmentally unfriendly foods more enjoyable and accessible. In addition to reducing red meat intake, it will be important to undertake food environment interventions regarding the sustainable healthy food system that naturally lead to optimal choices (10, 57), as well as food and nutrition education (shokuiku in Japanese).

Although our analysis yielded several important findings, some limitations should be noted. First, because NHNS does not cover whole grains as a food item, this study did not investigate whole grains. Whole grains are considered to reduced risk of coronary heart disease, cardiovascular disease, and total cancer, and mortality from all causes, respiratory diseases, infectious diseases, diabetes, and all non-cardiovascular, non-cancer cause (58). Whole grain is also considered to be relatively lower environmental impacts (18). It is necessary for the NHNS to consider and revise food groups, such as by including whole grains, in future dietary intake surveys to more accurately reflect the SHDs and consider the impact on planetary health. Future research should further investigate the intake of rice and other “non-whole grains” by the Japanese population to compare the values with the global reference of the PHD. Additionally, recommendations and possible alternatives for shifting consumption of red meat and reducing its intake need to be further investigated. Finally, because the PHD does not indicate the specific type of red meat, no analysis could be performed to address this issue. Further analysis will be necessary to establish more specific PHD references on the basis of the environmental footprint of different types of red meat.



Conclusion

According to the global reference of PHD, the current Japanese diet contains an excessive intake of red meat. However, the Japanese diet does not significantly exceed the recommended protein intake for the Japanese population, suggesting that shifting red meat to white meat, or even plant-based protein under the concept of the PHD is an environmentally friendly and healthy choice for both younger and older age groups in an aging Japanese society. Policy makers need to develop sustainable and healthy FBDGs in addition to providing food and nutrition education and developing a food environment that encourages sustainable and healthy choices.
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