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Abstract: People’s intake of some minerals does not meet the nutrient reference values even in
high-income countries. Recently, the deficiency of zinc and/or selenium has been considered to cause
greater risk of COVID-19 infection and severity. To investigate consumer awareness, we conducted a
cross-sectional questionnaire online survey among Japanese people (7500 males and 7500 females)
concerning their perceptions of each mineral and the prevalence of mineral-fortified foods and/or
mineral supplements. People’s perception of each mineral varied: the highest was for calcium (91.8%)
and the lowest was for selenium (44.7%). In addition, only a portion of participants believed that they
consumed a sufficient amount of each mineral; the highest was sodium (23.7%), and the lowest was
manganese (5.2%). In addition, 18.2% of them felt that they could not consume enough sodium, even
though most of the Japanese’s intake is excessive. Among mineral-fortified-food and/or mineral-
supplement users, the purposes for these products were to maintain health (80.6%), supplement
nutrients (48.0%), and prevent infectious diseases (23.2%). Only 18.4% of participants knew what
amount they took. In conclusion, education is needed to prevent not only the insufficiency/deficiency
of each mineral but also an excess intake of sodium.

Keywords: minerals; salt; fortified food; dietary supplements; nutritional status

1. Introduction

Micronutrients (vitamins and minerals) are essential for the maintenance of health in
human beings. Micronutrients play important roles as cofactors or coenzymes and have
important functions to neutralize oxidant species and immune systems [1,2]. There are 13
vitamins as essential nutrients—vitamins A, B1, B2, B6, B12, C, D, E, K, niacin, pantothenic
acid, biotin, and folate. On the other hand, minerals are classified into essential or non-
essential. Essential minerals are defined as those whose deficiency in the body is associated
with diseases, such as sodium, potassium, calcium, magnesium, zinc, iron, and others. To
control the intake of these nutrients to meet the estimated average requirement (EAR),
recommended dietary allowance (RDA), or adequate intake (AI) is important. In this regard,
a balanced diet is recommended by the World Health Organization (WHO) [3]. Indeed, it
has been reported that higher diet-quality scores have been consistently associated with
a lower risk of mortality across the world [4–6], including in Japan [7]. However, it is
difficult to maintain a balanced diet every day in daily life, and some of the nutrients in
diets are usually below the EAR. This situation is not only affirmed in Japan but also in
other countries. The National Health and Nutrition Examination Survey 2007–2010 in
the USA showed that some vitamins (vitamins A, C, D, E, K, and folate) and minerals
(magnesium, calcium, and potassium) were under-consumed compared with the EAR in
almost all population groups [8]. Among these nutrients, there was a prevalence of over 6%
of vitamin B6, B12, C, and D deficiency in several subpopulations. In Japan, it is reported
that skipping breakfast was associated with deficiencies of vitamins A, B1, and B2 and some
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minerals among female junior high school students [9]. Another study showed that meals
prepared away from home caused a lower intake of vitamin C and some minerals [10].
Consumers should supplement their nutrient intake with dairy foods, but nutrient-fortified
foods and/or dietary supplements are also helpful.

In recent decades, the prevalence of dietary supplement use has increased in all gener-
ations from infants to elderly persons [11–14]. Today, there are many ingredients in supple-
ments, not only of vitamin/mineral nature but also herbs and other ingredients derived
from plants and animals. However, vitamin/mineral supplements are still the most popular
among all generations for the maintenance of health, and an appropriate utilization of vita-
min/mineral supplements might complement insufficiency/deficiency of nutrients [11–14].
Indeed, it has been reported that the inadequacy of vitamin/mineral intake can be improved
by vitamin/mineral supplement use [15,16]. In addition, vitamin-/mineral-fortified foods
might also complement the insufficiency/deficiency of nutrients [17]. A systematic review
reported that vitamin/mineral fortification (in rice and flour; dairy products; beverages;
biscuits; spreads; and salt) may reduce anemia by 32% (RR, 0.68; 95% CI, 0.56–0.84); iron
deficiency anemia by 72% (RR, 0.28; 95% CI, 0.19–0.39), iron deficiency by 56% (RR, 0.44;
95% CI, 0.32–0.60); vitamin A deficiency by 58% (RR; 0.42, 95% CI, 0.28–0.62); vitamin B2
deficiency by 64% (RR, 0.36; 95% CI, 0.19–0.68); vitamin B6 deficiency by 91% (RR, 0.09; 95%
CI, 0.02–0.38); and vitamin B12 deficiency by 58% (RR, 0.42; 95% CI, 0.25–0.71) [18]. These
data suggest that fortified foods may improve our health, even though this is low-quality
evidence because of study limitations, imprecision, high heterogeneity, and small sample
size. In Japan, consumers can buy several vitamin-/mineral-fortified foods at supermarkets,
online markets, pharmacies, or other places. Besides regular foods, such as milk, yogurt,
cereal, etc., vitamin-/mineral-fortified foods can be incorporated in a regular diet.

Previously, we reported the perception of vitamins and their prevalence in fortified
foods and dietary supplements in Japan [19]. The highest perception was for vitamin C
(93.2%), but only 22.3% of participants believed that they took sufficient amounts of vitamin
C. The reason why most participants did not use vitamin-fortified foods and/or vitamin
supplements was the economic issue. On the other hand, among vitamin-fortified-food
and/or vitamin supplement users, the purposes of these products’ usage were varied,
such as maintaining health, supplementing nutrients, beauty-related purposes, and pre-
venting infectious diseases. A similar scenario might present with minerals. Therefore,
we conducted a cross-sectional questionnaire online survey to clarify the knowledge and
awareness of mineral intake among consumers and to investigate whether consumers used
mineral-fortified foods/mineral supplements and whether they were aware of their intake
levels of the 13 minerals (sodium, potassium, calcium, magnesium, phosphorus, zinc, iron,
copper, manganese, iodine, selenium, chromium, and molybdenum) that are listed in the
dietary reference intake for Japanese people (DRI-J).

2. Materials and Methods
2.1. Participants and Procedures

A cross-sectional questionnaire online survey was conducted by Cross Marketing Inc.
(Tokyo, Japan) from 8 to 11 November 2021. The questionnaire consisted of 2 stages. First,
preliminary survey was conducted on 15,000 respondents aged 20–79 years old comprised
of 7500 males and 7500 females. The preliminary survey contains following questions about
the usual dietary status, mineral-fortified foods or/and mineral supplement usage status,
reasons that they did not use mineral-fortified foods or/and mineral supplement, and
awareness of each mineral and intake status. Then, additional survey was conducted on
2077 respondents (1032 males and 1045 females) who used mineral-fortified foods and/or
mineral supplements in preliminary survey. The additional survey contains following
questions about purpose of mineral-fortified foods or/and mineral supplement use, knowl-
edge about the DRI-J, awareness of each mineral intake, and application program usage
status. This study was in accordance with the Declaration of Helsinki, and approved by
the Research Ethics Committee of the National Institutes of Biomedical Innovation, Health
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and Nutrition (No. 297; 15 September 2021). Questionnaire was modified our previous
questionnaire conducted on vitamins [19] (supplementary file: File S1). Detailed procedures
of an internet survey are described in our previous report [19].

2.2. Statistical Analysis

Differences in distribution among groups were compared using the chi-squared (χ2)
test. All statistical analyses were performed using Cross finder 2 ver.2.3.2.0 that was pro-
vided by Cross Marketing Inc. (Tokyo, Japan). p-value of <0.05 was considered statistically
significant.

3. Results
3.1. Characteristics

The 15,000 respondents (49.4 ± 16.5 years old) comprised of 7500 males (49.6 ± 16.5
years old) and 7500 females (49.3 ± 16.6 years old). Their educational backgrounds were
as follows: high school, 5279 (35.2%); college/university, 8902 (59.3%); graduate school,
578 (3.9%); other, 241 (1.6%). The distribution of healthcare professionals was as follows:
doctors, 140 (0.9%); pharmacists, 182 (1.2%); dieticians, 307 (2.0%).

3.2. Well-Balanced Diet

The definition of a well-balanced diet in this study is having a meal consisting of the
following three dishes at least twice a day. 1. Grain dish (rice, bread, noodles, etc.), 2. Main
dish (dishes mainly made of meat, fish, eggs, soybeans, soy products, etc.), 3. Side dish
(dishes mainly made of vegetables, seaweed, mushrooms, etc.). Regarding, the frequency
of consuming a well-balanced diet, 35.2% of participants answered “almost every day”,
and 20.7% of them answered “4–5 days a week”, while 25.1% of them answered “Rarely”
(Table 1). Then, we asked the participants who answered “rarely” why they could not
follow a well-balanced diet; 41.5% of the participants answered “I have no time to spare”,
and 36.3% of them answered “I do not have enough money”. This result is almost the same
as that of the previous study [19].

Table 1. Frequency of a well-balanced diet and reasons for its lack.

n %

Almost every day 5285 35.2
4–5 days a week 3110 20.7
2–3 days a week 2845 19.0
Rarely 3760 25.1
Reasons for “Rarely” (n = 3760) 1

I have no time to spare 1561 41.5
I do not have enough money 1366 36.3
There are many opportunities to eat out 412 11.0
I often buy lunch boxes and prepared

dishes 1103 29.3

Others 375 10.0
1 Multiple answers.

3.3. The Prevalence of Mineral-Fortified Food and Mineral Supplement Usage

The prevalence of mineral-fortified food usage is shown in Table 2. Only 7.9% of them
answered “I actively use it” and 24.8% answered “I have never used it”. The main reason
for answering “I never used it” was “I feel that I can take enough with my usual diet”
(32.1%), followed by “It is expensive to buy” (28.1%) and “I do not want to spend money
on fortified foods” (24.1%). The prevalence of mineral-fortified food usage was associated
with the awareness of usual diets. A greater prevalence of mineral-fortified food usage was
in participants who usually consumed a well-balanced diet, which is presented compared
to participants who did not (Table 3).



Nutrients 2022, 14, 2586 4 of 13

Table 2. The prevalence of mineral-fortified food usage and reasons for non-usage.

n %

I actively use it. 1179 7.9
I use it occasionally. 3367 22.4
I have never used it. 3724 24.8
I do not care. 6730 44.9
Reasons for not using (n = 3724) 1

I feel that I can take enough with my usual diet. 1197 32.1
No mineral-fortified foods that I want to consume. 393 10.6
I use other products such as supplements. 316 8.5
It is expensive to buy. 1048 28.1
I do not want to spend money on fortified foods. 897 24.1
I have bought it, but it was not delicious. 135 3.6
I have bought it, but it did not suit my health. 170 4.6
Others 169 4.5

1 Multiple answers.

Table 3. The relationship between frequency of a well-balanced diet and prevalence of mineral-
fortified food usage.

n I Actively Use It I Use It
Occasionally

I Have Never
Used It I Do Not Care p-Value

Almost every day 5285 14.2 25.3 24.6 35.9 <0.001
4–5 days a week 3110 7.7 32.0 25.4 34.9
2–3 days a week 2845 3.7 24.3 28.9 43.2

Rarely 3760 2.2 9.1 21.7 67.0

The difference among groups was examined using the chi-squared (χ2) test.

The prevalence of mineral supplement usage is shown in Table 4. Only 9.3% of them
answered “I actively use mineral supplement” and 59.5% answered “I have never used
it”. The main reason for answering “I have never used it” was “I do not want to spend
money on supplements” (55.5%), followed by “It is expensive to buy” (23.3%) and “I
feel that I can take it enough with my usual diet” (22.8%). Similar to mineral-fortified
foods, the prevalence of mineral supplement usage was also associated with the awareness
of usual diets. A greater prevalence of mineral supplement usage in participants who
usually consumed a well-balanced diet was presented compared to participants who did
not (Table 5).

Table 4. The prevalence of mineral supplement usage and reasons for non-usage.

n %

I currently use mineral supplement. 1392 9.3
I currently use non-mineral supplement. 3088 20.6
I used to use it, but not now. 2052 13.7
I have never used it. 8926 59.5
Reasons for not using (n = 8926) 1

I feel that I can take enough with my usual diet. 2500 22.8
No mineral supplements that I want to consume. 680 6.2
I use other products such as fortified foods. 295 2.7
It is expensive to buy. 2554 23.3
I do not want to spend money on supplements. 6091 55.5
I have bought it but it did not suit my health. 237 2.2
Others 473 4.3

1 Multiple answers.
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Table 5. The relationship between frequency of a well-balanced diet and prevalence of mineral
supplement usage.

n
I Currently Use

Mineral
Supplement

I Currently Use
Non-Mineral
Supplement

I Used to Use It,
But Not Now

I Have Never
Used It

Almost every day 5285 12.3 22.3 12.8 56.4
4–5 days a week 3110 11.0 27.6 14.7 51.0
2–3 days a week 2845 7.9 21.0 17.8 55.6
Rarely 3760 4.6 12.1 11.0 73.8

Multiple answers.

Users of both fortified foods (“I actively use it” and “I use it occasionally”) and
supplements (“I currently use mineral supplement”) comprised 6.9% of the participants.

3.4. The Prevalence of “Foods with Nutrient Function Claims”

“Foods with Nutrient Function Claims” is one of the food categories regulated by
the Japanese government. When asked about the prevalence of “Foods with Nutrient
Function Claims”, 16.6% of them answered “I currently use it” (Table 6). “Foods with
Nutrient Function Claims” contain not only minerals, but also vitamins and n-3 fatty acid.
In addition, “Foods with Nutrient Function Claims” have the form of not only capsules,
tablets, and powders but also regular food. In this regard, the prevalence was higher than
mineral supplements.

Table 6. The prevalence of “Foods with Nutrient Function Claims”.

n %

I do not know about it. 4799 32.0
I know it, but I do not use it. 7716 51.4
I currently use it. 2485 16.6

3.5. The Perception of Minerals

To clarify how degree consumers know about each mineral, we asked participants
about the perception of each mineral from “I understand its role in the body well” to “I do
not know”. The percentages of respondents who answered “I understand its role in the
body well” were the highest for calcium (24.9%), then iron (19.1%) and potassium (12.1%)
and were the lowest for molybdenum (3.8%) (Table 7). Perception was the highest for
calcium (91.8%), and 7 of 13 minerals were more than 80%. On the other hand, perception
of selenium and molybdenum were less than 50%.

Table 7. The perception of each mineral.

I Understand Its Role
in the Body Well

I Understand
Somewhat

I Have Only
Heard about It I Do Not Know Perception 1 p-Value

Sodium 11.4 39.0 38.6 11.0 89.0 <0.001
Potassium 12.1 38.0 39.9 10.1 89.9
Calcium 24.9 41.4 25.5 8.2 91.8
Magnesium 11.4 41.0 38.0 9.6 90.4
Phosphorus 6.9 34.6 45.1 13.4 86.6
Zinc 11.8 37.9 39.5 10.9 89.1
Iron 19.1 41.5 30.4 9.0 91.0
Copper 5.6 33.5 45.3 15.7 84.3
Manganese 4.8 28.9 45.9 20.4 79.6
Iodine 6.9 30.5 45.0 17.6 82.4
Selenium 4.4 15.2 25.2 55.3 44.7
Chromium 4.3 17.1 32.2 46.4 53.6
Molybdenum 3.8 15.1 26.9 54.2 45.8

n = 15,000, results are shown as percentages (%). 1 Perception includes from “I understand its role in the body well”
to “I have only heard about it”. The difference among minerals was examined using the chi-squared (χ2) test.
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3.6. Awareness of One’s Mineral Intake

To clarify how degree consumers recognized that they were taking each mineral
by themselves, we asked participants about the awareness of their mineral intake status
from “Enough” to “I do not know”. The minerals ranked by the proportions of the
answer “Enough” were sodium (23.7%) in first place, followed by calcium (22.5%) and
potassium (16.3%), and 7 of 13 minerals were less than 10% (Table 8). Regarding the answer
“Insufficient”, calcium (31.0%) ranked first, and sodium (18.2%) was last. However, more
than half of them answered “I do not know” for all the minerals except for calcium (46.5%).

Table 8. The perception of one’s mineral intake status.

Enough Insufficient I Do Not Know p-Value

Sodium 23.7 18.2 58.2 <0.001
Potassium 16.3 23.1 60.6
Calcium 22.5 31.0 46.5
Magnesium 11.2 25.2 63.6
Phosphorus 8.1 21.8 70.1
Zinc 10.1 25.8 64.1
Iron 14.3 30.3 55.5
Copper 6.0 21.2 72.8
Manganese 5.8 19.5 74.7
Iodine 7.3 19.9 72.8
Selenium 7.7 21.6 70.7
Chromium 6.4 20.4 73.2
Molybdenum 6.7 21.1 72.2

n = 15,000, results are shown as percentages (%). The difference among minerals was examined using the
chi-squared (χ2) test.

3.7. Conscious Intake of Minerals

To clarify which minerals consumers were consciously ingesting, we asked participants
to choose minerals that they consciously intake. Similar to their perception of each mineral,
the participants consciously ingested calcium (32.6%), iron (20.5%), potassium (12.1%), and
zinc (11.3%) (Table 9). However, 9 of 13 minerals were taken by almost less than 10%. A
gender difference was recognized in conscious mineral intake, and females were more
conscious than males in terms of potassium, calcium, magnesium, and iron intake. On the
other hand, males were more conscious than females in terms of sodium, phosphorus, zinc,
copper, manganese, and selenium intake.

Table 9. Consciously ingested minerals.

All Male Female

Sodium 7.0 8.1 5.8
Potassium 12.1 11.0 13.1
Calcium 32.6 25.9 39.0
Magnesium 9.8 9.5 10.1
Phosphorus 4.9 5.5 4.3
Zinc 11.3 12.3 10.3
Iron 20.5 14.4 26.5
Copper 4.3 5.0 3.6
Manganese 4.0 4.6 3.5
Iodine 5.4 5.3 5.5
Selenium 6.3 6.6 5.9
Chromium 5.3 5.6 4.9
Molybdenum 5.4 5.2 5.8

n = 15,000 (7500 males and 7500 females), results are shown as percentages (%).

We conducted an additional questionnaire on mineral-fortified-food users (who an-
swered “I actively use it” in Table 2) and/or mineral supplement users (who answered “I



Nutrients 2022, 14, 2586 7 of 13

currently use mineral supplement” in Table 4) (n = 2077; 1032 males and 1045 females). The
most consciously ingested mineral was calcium (60.9%), then iron (46.7%) and zinc (37.1%)
(Table 10). These are 2–3 times those in all participants. Females were more conscious than
males in terms of calcium and iron intake. On the other hand, males were more conscious
than females in terms of sodium, magnesium, phosphorus, zinc, copper, and manganese
intake.

Table 10. Consciously ingested minerals among mineral-fortified-food/mineral-supplement users.

All Male Female

Sodium 22.3 26.9 17.9
Potassium 33.0 33.6 32.4
Calcium 60.9 55.9 65.8
Magnesium 33.7 34.0 33.4
Phosphorus 17.7 20.2 15.2
Zinc 37.1 41.8 32.4
Iron 46.7 39.6 53.7
Copper 15.3 17.2 13.5
Manganese 14.9 17.0 12.8
Iodine 18.1 18.5 17.8
Selenium 18.7 20.4 16.6
Chromium 15.8 16.6 14.8
Molybdenum 17.0 16.8 17.3

n = 2077 (1032 males and 1045 females), Results are shown as percentages (%).

3.8. Purpose of Use of Mineral-Fortified Foods and Mineral Supplements

The primary purpose of mineral-fortified food/mineral supplement use was “Mainte-
nance of health” (80.6%), followed by “Supplementation of nutrients” (48.0%) (Table 11).
Even though it is not allowed for any other health claim, some participants used mineral-
fortified food/mineral supplements for “Prevention of diseases” (25.6%), “Beauty benefits”
(18.2%) and “Improvements to health” (18.2%). Gender differences were recognized in
regard to the purpose of using these products: “Beauty benefits”, “Weight loss” and
“Improvements to health” were higher in females than in males; on the other hand, “Main-
tenance of health” and “Building muscle” were higher in males than in females.

Table 11. Purpose of use of mineral-fortified food/mineral supplements.

All Male Female

Maintenance of health 80.6 83.3 77.9
Supplementation of nutrients 48.0 48.3 47.7
Beauty benefits 18.2 11.0 25.3
Weight loss 13.4 11.6 15.1
Building muscle 14.0 16.0 12.1
Improvements to health 18.2 16.4 19.9
Prevention of diseases 25.6 24.0 27.2
Treatment of diseases 5.8 6.0 5.6
Improvement of immune
function/prevention of infectious diseases 21.9 20.3 23.5

Other 1.0 0.6 1.4
n = 2077 (1032 males and 1045 females), results are shown as percentages (%).

3.9. Utilization of the Dietary Reference Intakes for Japanese People, Food Labeling on Products,
and Application Programs

Among mineral-fortified-food/mineral supplement users, only 10.6% of the partic-
ipants used the DRI-J (Table 12). Most of the participants answered “I have only heard
about it” or “I do not know about it”. There were no gender differences of perception and
utilization of DRI-J.
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Table 12. Perception and utilization of the dietary reference intake for Japanese people.

All Male Female p-Value

I know about it and I use it. 10.6 11.3 9.9 0.072
I know about it, but I do not use it. 15.9 14.6 17.2
I have only heard about it. 46.3 44.7 47.8
I do not know about it. 27.2 29.4 25.1

n = 2077 (1032 males and 1045 females), results are shown as percentages (%). The difference between males and
females was examined using the chi-squared (χ2) test.

The amount of mineral content is labeled on mineral-fortified foods/mineral supple-
ments. Labeling is the capital tool to recognize the nutrient contents in products. However,
only 30.7% of mineral-fortified-food/mineral supplement users always checked it, and
47.3% of them sometimes checked it (Table 13). Surprisingly, 3.8% of mineral-fortified
food/mineral supplement users did not know that mineral contents were labeled on pack-
ages. A slight gender difference was recognized in regard to the confirmation of labeling.
According to the checking of nutrition labels, only 14.0% of participants checked the amount
of each mineral they were taking, while 61.1% did not check it, and 24.9% did not care
about it (data not shown).

Table 13. Confirmation of labeling of mineral contents on fortified food/supplements.

All Male Female p-Value

I always check it. 30.7 32.8 28.5 0.025
I sometimes check it. 47.3 47.2 47.5
I do not check it. 18.2 15.9 20.6
I did not know that it was labeled. 3.8 4.1 3.4

n = 2077 (1032 males and 1045 females), results are shown as percentages (%). The difference between males and
females was examined using the chi-squared (χ2) test.

Consumers can know the amount of each mineral that they take by checking the labels
on mineral-fortified foods/mineral supplements. However, consumers also take minerals
from general foods. These days, many application programs for smartphones that can
analyze nutrient contents from pictures are available. It makes us easy to recognize the
amount of nutrients, including minerals, that we take from foods. However, only 10.9% the
participants used these application programs (data not shown). In this situation, only 18.4%
of participants knew their mineral intake amount (Table 14). There were gender differences
in the knowledge about the amount of mineral intake, with males scoring higher than
females.

Table 14. The knowledge about the amount of mineral intake.

All Male Female p-Value

I know the intake amount. 18.4 23.0 14.0 <0.001
I do not know the intake amount. 60.4 56.0 64.7
I do not care about it. 21.2 21.0 21.3

n = 2077 (1032 males and 1045 females), results are shown as percentages (%). The difference between males and
females was examined using the chi-squared (χ2) test.

4. Discussion

In this study, the perception and the prevalence of each mineral showed varying
results among minerals. In addition, most of the consumers, including mineral-fortified-
food/mineral supplement users, were not aware of the nutritional status of each mineral
themselves. In Japan, the labeling of minerals, except sodium, on product packages is
voluntary. So, even though consumers check food labels, they cannot know how much of a
certain mineral is contained in each food.

In this regard, a well-balanced diet is recommended to avoid deficiency/insufficiency
of specific nutrients, including minerals. It has been reported that a well-balanced diet
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decreases the risk of mortality [4–7]. Recently, it is also reported that well-balanced meals
for lunch could reduce the risks of lifestyle-related diseases in working men [20]. In
addition, a well-balanced diet is also encouraged to prevent COVID-19 [21,22]. However,
only one-third of participants consumed a well-balanced diet almost every day in this study,
and this result is almost the same as that of our previous study (33.2%) [19]. The major
reasons why participants could not consume a well-balanced diet were time and money.
It is an important issue for the Japanese government to resolve to achieve the Sustainable
Development Goals.

At this time, the inadequacy of the intake of some minerals has been reported in
Japan [10] and other countries [15,23,24]. On the other hand, vitamin-/mineral-fortified-
food/supplement use could improve the inadequate intake of these nutrients [15–17,23].
However, with vitamin/mineral supplement use, there is also a risk of excess intake of
these nutrients, and the intake of some of them is greater than upper limit [25,26], especially
children [27,28]. In Japan, there is no regulation of the amount of vitamin/mineral content in
each product except for “Foods with Nutrient Function Claims”. In this situation, the daily
recommended dose of some vitamins/minerals is already over its UL in some products
on the market. However, awareness of mineral intake was very low in our participants
and some of them did not check the label on the dietary supplements that they used. In
addition, consumers also intake these vitamins/minerals from daily foods. To avoid excess
intake, consumers should be aware not only of their actual intake of each vitamin/mineral
from daily foods but also any additional amount from dietary supplements. We did not
include children in this study, but more attention needs to be paid to this generation [29].

Labels on food products are helpful to recognize the amount of nutrient intake. Many
consumers were aware of them and checked them. However, the consumption of each
ingredient was not significantly different between label users and non-users [30]. This
means that consumers may lack nutritional knowledge to choose beneficial products
for their health. Indeed, some participants in our study answered that they consciously
ingested sodium, even though the suppression of sodium intake is one of the priority
issues in Japan. The National Health and Nutrition Survey Japan showed that the Japanese
consumed about 10 g salt/day (11.0 g in males, 9.3 g in females) in 2018, which is twice
the amount (5 g/day) recommended by the WHO [31]. High intake of sodium was the
leading dietary risk of death and DALYs in Japan, even though Japan had the lowest rate
of all diet-related deaths and DALYs [32]. It was reported that about 90% of Japanese
consumers (high school students and elderly people) recognized that excess salt intake was
the cause of hypertension [33]. However, 70% of high school students and 89% of elderly
people could not link sodium to salt. In addition to these reports, 11.0% of participants
did not know sodium, and 22.3% of participants answered that they consciously took
sodium in this study. So, the Japanese government made the labeling of sodium content as
salt equivalent in nutrient tables mandatory. In addition, potassium is also an important
mineral that regulates blood pressure, and it seems that the sodium-to-potassium ratio is
more significant than either sodium or potassium alone [34,35]. In this regard, potassium
contents should also be considered as a priority element in the nutrient profiling and
labeling of foods [36].

Nutrient profiling and labeling contain important information for consumers to choose
healthy foods and products. At this time, the Codex Committee on Nutrition and Foods
for Special Dietary Uses (CCNFSDU), one of the Codex Alimentarius General Subject
Committees, has just started to work for the developing of guidelines for nutrient pro-
files, including front-of-pack labeling (FOPL) as an easy-to-understand display. While
international consistency is important, flexibility is also important, because of different
situations in each country. As mentioned above, Japan has the highest salt intake in the
world; therefore, reducing salt intake and/or increasing potassium intake are/is an impor-
tant issue(s) [34,35,37,38]. The efficacy of information depends on the consistency between
the target population and the contents of the message. However, there are few studies
on whether nutrition labels could help consumers make better decisions at the point of
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purchase [39]. Recently, a meta-analysis was conducted on the efficacy of FOPL [40]. In this
review, the FOPL of calories, sugar, saturated fat, and sodium encouraged healthier food
purchasing. However, there are still few studies about the efficacy of FOPL for consumption.
At this time, there is not enough evidence that FOPL promotes nutrient intake including
minerals in the real world, but FOPL might be helpful.

COVID-19 is still one of the most important issues in the world. At this time, anti-
SARS-CoV-2 vaccines and drugs are available, but the number of infected patients has
increased in the world [41]. Therefore, it is important to strengthen the immune system
against SARS-CoV-2 infection [42,43]. It is well-known that malnutrition attenuates the
immune system and might be a risk of infection and exaggeration of COVID-19; especially,
the association with deficit of vitamin C, vitamin D, zinc, and selenium has been thoroughly
studied [44,45]. In the case of each mineral, deficiency or lower plasma levels of zinc [46,47],
calcium [47], and selenium [48,49] in COVID-19 patients was reported. In this situation,
some dietary supplements on the market that contain these nutrients are claimed to have
anti-COVID-19 effects, even though there is no evidence that dietary supplements can
prevent COVID-19 in healthy people. However, it has been reported that micronutrients
play an important role in the immune response of SARS-CoV-2 vaccination [50]. Therefore,
the awareness of these micronutrients in consumers is important to maintain their health
and keep their vaccination effective.

The strength of this study is that this is the first report that clarifies the perception of
each mineral and its prevalence in fortified foods and supplements in 15,000 participants.
In addition, there are some questions that were also asked in our previous study, with the
results being almost the same. This confirms and strengthens our results. On the other
hand, there are some limitations. We did not survey the actual amount of mineral intake in
our participants. Therefore, we could not presume the influence of their awareness on their
consumption. Moreover, some participants answered that they could not intake enough
sodium and consciously took it, but we did not ask them whether they knew that sodium
means salt or not. We should have clarified it, because sodium content in foods is labeled
as salt in Japan. This study was conducted using an online survey, so the participants were
registrants of the survey company. So, we have to carefully treat our data as general, even
though online surveys have become popular across all age groups.

5. Conclusions

In this study, the prevalence of mineral-fortified-food usage was 7.9% and for mineral
supplement usage it was 9.3%. This prevalence was greater in participants who usually
consumed a well-balanced diet. The major purposes of these products’ use were for
maintaining health (80.6%) and for the supplementation of nutrients (48.0%). However,
most participants did not use mineral-fortified foods and/or mineral supplements because
of economic issues. To keep healthy nutritional status of individuals, it is important to
improve not only consumer awareness but also their environment, which make consumers
to choose a healthier product without imposing any economic burden. In addition, to
advocate the policy regarding empowering the consumers with the healthy awareness of
mineral intake is also suggested.
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