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Abstract: (1) Background: Diet is significant for nutritional intake and serves as an essential element
for improving quality of life (QOL). Poor dietary management skills increase the risk of onset or
progression of lifestyle-related diseases, and, in particular, are a factor in reduced QOL during old
age. This study aimed to clarify the physical and social background factors impeding dietary self-
management. (2) Methods: The study participants were 3814 men (age range, 30–69 years) extracted
from anonymous data comprising 15,294 persons provided from the Japanese national statistics
database. The participants were classified into two groups (Concerned vs. Unconcerned) according
to whether they were concerned about their diet. Adjusted odds ratios (ORs) for diet-conscious
behaviors were then obtained by means of binomial logistic regression analysis performed following
univariate analysis. (3) Results: The Concerned and Unconcerned groups comprised 2548 (66.8%)
and 1266 subjects (33.2%), respectively. The diet-conscious behavior with the highest response rate
was eating regularly (46.7%). The most frequent items in the Unconcerned group were the subjective
symptom “irritable” (48.9%), high stress (46.3%), working more than 56 h/week (43.8%), and smoking
(41.9%). The only item with a large significant OR in the binomial logistic regression analysis was
smoking (OR: 2.2). (4) Conclusions: These results suggest that a smoking habit and stress are factors
that impede diet management behaviors.

Keywords: diet; dietary management skill; lifestyle-related diseases; lifestyle habits; symptom

1. Introduction

Eating is vital in the sense that it provides not only the nutrients needed to sustain
life, but also an everyday pleasure that is a fundamental factor in improving the quality
of life (QOL) [1]. In its Global Strategy on Diet, Physical Activity and Health (DPAS) in
2004 [2], the World Health Organization (WHO) recommended that the risk factors for
lifestyle diseases caused by an unhealthy diet be reduced through health projects [3]. In
addition, as a specific activity, the WHO member states have aimed for a 30% reduction in
salt intake [4], and in 2023, the WHO published new guidelines for reviewing unhealthy
diets with the aim of reducing the number of patients with high blood pressure [5].

In Japan, it has been reported that a deterioration in the ability to manage one’s own
diet is a risk factor for the onset and progression of lifestyle-related diseases and a range of
health disorders [6]. The National Health and Nutrition Survey points to skipping breakfast,
insufficient fruit and vegetable intake, and excessive salt intake as specific problems in
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the diet of the Japanese people [7]. The number of cases of obesity due to overeating has
increased, and the government has been implementing specific health checkups and health
guidance nationwide since 2008 as measures to combat metabolic syndrome [8].

At the same time, excessive dieting among young women [9] and undernourishment
among older adults [10] are also problems, and the importance of nutritional and dietary
guidance that suits the health status of the individual is regarded as a top priority in
health education. The Basic Act on “Shokuiku” (Food and Nutrition Education) has been
established, emphasizing the importance of guidance from early childhood while also
bolstering diet and nutrition guidance based on the home and community for adults from
the perspective of preventing the need for care in later life [11].

In the field of dentistry in particular, guidance relating to the formation of proper
dietary habits is being given with the aim of preventing malnutrition during old age,
when there is increased tooth loss [12]. This dietary guidance takes a range of approaches,
including improved denture function [13], the promotion of home dental care [14], training
in ingestion and swallowing [15], and the prevention of oral dryness [16]. In the medical
field, dietary therapy is regarded as a part of whole-body medical management in the
treatment of diseases such as diabetes [17], and it is possible to aim for disease improvement
outside of hospitalization through appropriate diet self-management and the formation of
proper dietary habits.

However, appetite control is an extremely complex physiological mechanism [18], and
an individual’s social environment can impede the formation of proper dietary habits. It
may therefore be surmised that clarifying the background factors in the formation of proper
dietary habits will not be straightforward.

Here, we focused on the Comprehensive Survey of Living Conditions, which can be
used as a largescale database, to obtain basic data on dietary management from anonymized
data analysis. The most recent Comprehensive Survey of Living Conditions looked at
the importance of dietary management behavior, with the inclusion of four specific items:
eating regularly, nutritional balance, salt intake, and concern for overeating [19]. A detailed
health form is also included every 3 years when the largescale survey is conducted. We
considered that it would be possible to clarify the factors that impede dietary management
behaviors from the data on physical and social factors obtained from the Comprehensive
Survey of Living Conditions.

To date, we have reported the results of numerous analyses of the Comprehensive
Survey of Living Conditions, which include a wide range of data on subjective symptoms,
hospital visits, and lifestyle habits [20–22]. In the present study, we made use of the
largescale database to analyze the causal structure of the background factors for dietary
management behavior.

2. Materials and Methods
2.1. Study Design and Subject Data

This study was conducted using a cross-sectional design. For the subjects (anonymous
individual data), anonymous data files for 15,294 people were obtained from the Compre-
hensive Survey of Living Conditions with the permission of the Ministry of Health, Labour
and Welfare (MHLW), and stepwise sampling was performed as shown in Figure 1. The
subjects extracted for the univariate analysis (contingency table analysis) were 3814 men
(age range, 30–69 years) who responded to the four items relating to whether they were or
were not concerned about their diet. The subject data were analyses from the household
survey (survey of sex, age, household economic consciousness, etc.) and the health survey
(survey of symptoms, hospital visits, diseases, lifestyle habits, health awareness, etc.) in
accordance with the stepwise procedure shown in Figure 1.
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Figure 1. Data flow for the analysis of anonymous data. 
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lowing four items relating to their concern for their diet: eat regularly, eat a proper nutri-
tional balance, eat lightly seasoned foods, and avoid overeating. Those who responded 
“Yes” to any of the four items were classified into the Concerned group (2548 subjects, 
66.8%), and those who responded “No” to all four items were classified into the Uncon-
cerned group (1266 subjects, 33.2%) (Table 1). The responses to the other items in the sur-
vey were then compared between the two diet concern groups. 

In a univariate analysis, the proportion of each group responding to the survey items 
was compared by means of a contingency table (χ2 test, univariate odds ratio [OR] and 
95% confidence interval) to check for associations. 

Table 1. Group classification by response to 4 items relating to concern for diet. 
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cerned group 
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Binomial logistic regression analysis: 475 valid cases

Explanatory variables: 8 variables that were significant in the
contingency table χ2 test
Moderator variables: Age group, number of working hours, self-
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Calculation of adjusted odds ratios by complete enumeration method
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Subjective health assessment: By 2 groups

Anonymous Data B from 2016 Comprehensive Survey of Living Conditions: 15,294 respondents

Men aged 30–69 years who gave responses (4 questions) about concern or not for their diet:
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Classification into two groups by concern or not for diet, contingency table analysis of other items
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Number of hours worked per week, self-assessed living conditions, lifestyle habits
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Presence/absence of subjective symptoms, response or not for 41 symptoms

Presence/absence of hospital visits, response or not for 38 diseases

The Kessler 6-Item Psychological Distress Scale (K6): By 2 groups

Figure 1. Data flow for the analysis of anonymous data.

2.2. Classification into Groups Concerned or Not About Diet and Contingency Table Analysis
(Univariate Analysis) of Survey Items

The subjects were classified into two groups according to their responses to the follow-
ing four items relating to their concern for their diet: eat regularly, eat a proper nutritional
balance, eat lightly seasoned foods, and avoid overeating. Those who responded “Yes” to
any of the four items were classified into the Concerned group (2548 subjects, 66.8%), and
those who responded “No” to all four items were classified into the Unconcerned group
(1266 subjects, 33.2%) (Table 1). The responses to the other items in the survey were then
compared between the two diet concern groups.

Table 1. Group classification by response to 4 items relating to concern for diet.

Response
Item

Concern for Diet (4 Items)

Classification into 2 Groups by Concern for Diet
Eat Regularly

Eat Proper
Nutritional

Balance

Eat Lightly
Seasoned

Foods

Avoid
Overeating

Performed any of the 4 items: Concerned group
Yes 1781 (46.7) 1257 (33.0) 780 (20.5) 1297 (34.0) 2548 (66.8)

Indifferent to any of the items: Unconcerned group
No 2033 (53.3) 2557 (67.0) 3034 (79.5) 2517 (66.0) 1266 (33.2)

Total 3814 (100.0) 3814 (100.0) 3814 (100.0) 3814 (100.0) 3814 (100.0)

No. of persons (%)
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In a univariate analysis, the proportion of each group responding to the survey items
was compared by means of a contingency table (χ2 test, univariate odds ratio [OR] and 95%
confidence interval) to check for associations.

2.3. Comparison of Subjective Symptom and Disease Response Rate Rankings by Concern for Diet

The rankings of the response rates for symptoms and diseases were compared be-
tween the Concerned and Unconcerned groups by means of the Wilcoxon signed-rank test
(symptoms or diseases with a response rate of ≥5% were tested).

2.4. Analysis of the Degree of Influence on the Concern for Diet by Multivariate Analysis (Binomial
Logistic Regression Analysis)

A binomial logistic regression analysis (complete enumeration method) was carried
out with symptoms or diseases shown by the contingency table analysis to have an as-
sociation with concern for diet, together with moderator variables such as gender and
working hours as explanatory variables and concern for diet (reference: Concerned group)
as objective variables, and adjusted ORs were calculated.

2.5. Statistical Analysis

Basic data aggregation was carried out using Excel (Microsoft Japan, Tokyo, Japan).
The χ2 test, calculation of univariate ORs, Wilcoxon signed-rank test, and binomial logistic
regression analysis were carried out using BellCurve for Excel 2019MSO (BellCurve, Tokyo,
Japan). The level of significance was set at p < 0.05 for all statistical tests.

2.6. Ethical Considerations

The present study was approved by the Ethical Review Board of the Nippon Dental
University College at Niigata (No. NDUC-106) and the MHLW (Government Statistics
0805 No. 3) on the basis of Article 36 of the Statistics Act. This study was conducted in
accordance with the Declaration of Helsinki, with measures for the protection of personal
information in line with the ethical principles for epidemiological studies set out by the
Ministry of Education, Culture, Sports, Science and Technology and the MHLW of Japan.
The authors used data files in tabular form that were provided by the MHLW following
anonymization, and all data comprised only responses from survey participants who had
given their informed consent.

3. Results
3.1. Classification into Groups by Concern for Diet

Of the subjects, 2548 (66.8%) responded to at least one of the four items regarding
concern for diet and were classified into the Concerned group, accounting for two-thirds of
the total. Of the four items, the highest response rate was for “eat regularly” (1781, 46.7%),
and the lowest response rate was for “eat lightly seasoned foods” (780, 20.5%) (Table 1).

Subjects who did not respond to any of the items were classified into the Unconcerned
group (1266, 33.2%). The following univariate and multivariate analyses were conducted
according to this grouping.

3.2. Results of Contingency Table Analysis of Items Related to Lifestyle, Health, and Lifestyle
Habits by Diet Concern Group

The results of the univariate analysis of age, number of hours worked, self-assessed
living conditions (economic environment), and lifestyle habits are shown in Table 2. As
an overall trend, there was a tendency toward a greater number of favorable responses
in the Concerned group, and for all items except drinking alcohol, there was a significant
difference (p < 0.01) between the two diet concern groups in the proportion of respondents
(Table 2).
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Table 2. Responses relating to lifestyle, health, and lifestyle habits by diet concern group.

Item Response Category (*) Unconcerned
Group (1)

Concerned
Group (0) Total p-Value

(χ2 Test)

Unadjusted
Odds (95%
CI Range)

Age group 30–49 years (1) 742 (43.3) 971 (56.7) 1713 (100.0) 0.001 ** 2.30
50–69 years (0) 524 (24.9) 1577 (75.1) 2101 (100.0) (2.00–2.64)

Working time ≥56 h (1) 246 (43.8) 316 (56.2) 562 (100.0) 0.001 ** 1.62
<56 h (0) 823 (32.5) 1713 (67.5) 2536 (100.0) (1.35–1.95)

Self-assessed living conditions Difficult (1) 805 (36.8) 1382 (63.2) 2187 (100.0) 0.001 ** 1.47
Normal/ comfortable (0) 461 (28.3) 1166 (71.7) 1627 (100.0) (1.28–1.69)

Subjective health assessments Not good, not very good (1) 162 (38.8) 255 (61.2) 417 (100.0) 0.009 ** 1.32
Normal/good (0) 1098 (32.5) 2282 (67.5) 3380 (100.0) (1.07–1.63)

Mental health score (K6) ≥10 (1) 149 (46.3) 173 (53.7) 322 (100.0) 0.001 ** 1.74
≤9 (0) 1175 (33.1) 2375 (66.9) 3550 (100.0) (1.38–2.19)

Sleeping time <6 h (1) 586 (40.2) 870 (59.8) 1456 (100.0) 0.001 ** 1.66
≥6 h (0) 678 (28.8) 1675 (71.2) 2353 (100.0) (1.45–1.91)

Alcohol drinking habit Yes 474 (31.9) 1012 (68.1) 1486 (100.0) 0.266 0.92
No 774 (33.6) 1527 (66.4) 2301 (100.0) (0.80–1.06)

Smoking habit Yes (1) 581 (41.9) 806 (58.1) 1387 (100.0) 0.001 ** 1.87
No (0) 668 (27.9) 1730 (72.1) 2398 (100.0) (1.62–2.15)

* Variables for the binomial logistic regression analysis. Number of persons (%), **: p < 0.01.

For variables other than age, the univariate ORs in order of size were smoking habit
(1.87), mental state score (1.74), and sleeping time (1.66), and all ORs other than alcohol
consumption were significant.

3.3. Results of Contingency Table Analysis of Subjective Symptoms and Items Related to Hospital
Visits by Diet Concern Group

Table 3 shows the results for the presence of subjective symptoms and the two symp-
toms (irritable, headache) found to have significant differences in response rates in the
contingency table analysis of different symptoms.

Table 3. Responses to subjective symptoms and disease by diet concern group.

Item Response Category
(*)

Unconcerned
Group (1)

Concerned
Group (0) Total p-Value (χ2 Test) Unadjusted Odds

(95% CI Range)

Subjective symptoms Yes 377 (35.5) 685 (64.5) 1062 (100.0) 0.067 1.15
No 884 (32.4) 1846 (67.6) 2730 (100.0) (0.99–1.33)

Irritable Yes (1) 46 (48.9) 48 (51.1) 94 (100.0) 0.001 ** 1.84
No (0) 331 (34.2) 637 (65.8) 968 (100.0) (1.20–2.82)

Headache Yes (1) 47 (50.5) 46 (49.5) 93 (100.0) 0.002 ** 1.98
No (0) 330 (34.1) 639 (65.9) 969 (100.0) (1.29–3.03)

Hospital visits Yes 396 (25.9) 1131 (74.1) 1527 (100.0) 0.001 ** 0.57
No 862 (38.0) 1409 (62.0) 2271 (100.0) (0.50–0.66)

High blood pressure Yes (1) 110 (22.2) 385 (77.8) 495 (100.0) 0.022 * 0.75
No (0) 286 (27.7) 746 (72.3) 1032 (100.0) (0.58–0.96)

* Variables for the binomial logistic regression analysis. Number of persons (%) **: p < 0.01, *: p < 0.05.

There was a tendency for approximately 3% more subjects in the Concerned group to
respond that they had subjective symptoms compared with the Unconcerned group, while
a significantly higher (p < 0.01) proportion of subjects (approximately 50%) responded to
“irritable” and “headache” in the Unconcerned group.

Table 3 shows the results for the presence of hospital visits and one disease found to
have significant differences in response rates in the contingency table analysis of diseases
responsible for hospital visits (presence of hospital visits: p < 0.01, high blood pressure:
p < 0.05). The proportion of subjects with hospital visits was higher in the Concerned
group, and the OR was significant, with a value < 1, which is the opposite of the results for
subjective symptoms. The proportion of subjects responding to high blood pressure was
more than 5% higher than those not responding in the Concerned group. Among the items
relating to concern for diet, eating lightly seasoned foods accounted for a high proportion
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(38.2%) of subjects with high blood pressure, and this appears to be a factor for the high
proportion of subjects with high blood pressure in the Concerned group.

3.4. Comparison of Subjective Symptom and Disease Response Rate Rankings by Diet
Concern Group

Table 4 shows the top five symptoms ranked for response rate by diet concern group.
Both groups showed the same symptoms in first and second places, but a difference was
found from third place onward, with dental symptoms appearing in the Concerned group.
The Wilcoxon signed-rank test was carried out on the order of the 29 symptoms with
a response rate of ≥1%, and a significant difference (p < 0.01) was found between the
two groups.

Table 4. Response rate ranking for symptoms and diseases (up to 5th place) by diet concern group.

Order

Symptoms Diseases

Unconcerned
Group % Concerned

Group % Unconcerned
Group % Concerned

Group %

1st place Lower back
pain 36.3 Lower back

pain 40.1 High blood
pressure 27.8 High blood

pressure 34

2nd place Stiff shoulders 31.3 Stiff shoulders 28.3 Diabetes 14.4 Diabetes 17.2

3rd place Lethargic 18.6 Cough,
phlegmatic 15.3 Hyperlipidemia 13.9 Hyperlipidemia 13.9

4th place

Cough,
phlegmatic/
joint pain in
hands/feet

15.1 Dental
symptoms 14.3 Dental disease 12.4 Dental disease 12.9

5th place Numb limbs 14.9 Lethargic 14.2 Lower back
pain 12.1 Lower back

pain 10.5

Wilcoxon
signed-rank test * p < 0.01 p < 0.01

(* NB: 29 symptoms, 26 diseases were tested).

Table 4 shows the top five diseases ranked for response rate by diet concern group.
The top five diseases are the same in both groups, and in the same order, and both groups
have dental disease in fourth place. A tendency toward differences in the ranking was
observed from fifth place onward, with the Unconcerned group including items such as
allergic rhinitis and depression or other diseases in the top 10. The Wilcoxon signed-rank
test was carried out on the order of the 26 diseases with a response rate of ≥0.5%, and a
significant difference (p < 0.01) was found between the two groups.

3.5. Results of Multivariate Analysis with Diet Concern Group as the Objective Variable

Table 5 shows the results of multivariate analysis. A multivariate analysis (binomial
logistic regression analysis) was conducted by constructing an analytic model with the
factors assumed to affect the consideration for diet groups based on the results of the
univariate analysis by contingency table (Tables 2 and 3). The objective variable was set
at 1 for the Unconcerned group, with the Concerned group as the control (0). Age and
number of hours worked were inserted as moderator variables, and the adjusted ORs thus
obtained were compared.
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Table 5. Results of binomial logistic regression analysis.

Objective
Variable Explanatory Variable

Partial
Regression
Coefficient

Odds
Ratio

95% CI
Lower
Value

95% CI
Upper
Value

Wald p-Value

Concern for
diet group Smoking 0.79 2.20 1.43 3.40 12.81 <0.001 **

Working time 0.49 1.63 0.97 2.75 3.35 0.066
Headache 0.36 1.43 0.69 2.97 0.94 0.331

Sleeping time 0.31 1.36 0.89 2.07 2.09 0.147
Mental health score (K6) 0.23 1.26 0.68 2.33 0.55 0.458

Self-assessed living conditions 0.02 1.02 0.66 1.58 0.01 0.904
High blood pressure −0.21 0.80 0.47 1.35 0.66 0.414

Irritable −0.23 0.78 0.34 1.80 0.31 0.573
Age −0.63 0.52 0.33 0.82 7.73 0.005 **

Coefficient of determination (Cox–Snell) 0.09, likelihood ratio test: p < 0.001. Subjective health assessments and
hospital visits were excluded from the analysis: linear combination. **: p < 0.01.

Because the purpose of this analytical model was to examine the effect of factors that
impede diet-conscious behaviors, a higher OR indicated a greater effect as an impeding
factor. The adjusted OR was significant only for smoking (OR: 2.2). Symptoms for which
the OR was not significant but >1 included headache, and the OR for headache in the
univariate analysis was significant, suggesting that this may be a factor impeding diet-
conscious behaviors.

Conversely, the disease high blood pressure was included in the explanatory variables
with an OR < 1, and its OR was also <1 in the univariate analysis, suggesting that it may be
a factor motivating diet-conscious behaviors.

4. Discussion

According to the results of this study, the items with a high proportion of responses
in the Unconcerned group included “irritable” in the subjective symptoms (48.9%), high
stress on the K6 (46.3%), and working > 56 h per week (43.8%).

There have been numerous reports that stress and the working environment affect diet
and nutritional intake [23–25], and it has also been reported that a high stress load is a risk
factor for gastrointestinal disease [26]. With regard to concern for diet, which is the focus
of the present study, Sogari G. et al. [27] reported an association between regular dietary
intake and stress. Other than this, however, there are only scattered reports, such as one by
Zahedi et al. [28] analyzing the relationship between skipping breakfast and mental state,
and, with the exception of the regulation of salt intake as medical management for patients
with high blood pressure [29], concern for diet is not a research topic that has received
much attention. In a prior study, we analyzed the association of stress with subjective
symptoms and diseases [20], but we did not analyze considerations of dietary intake. Stress
is a background factor for lifestyle-related diseases, and analyses of the effects of stress are
important for countries carrying out health promotion activities that emphasize measures
for lifestyle-related diseases.

Similarly, the results of this study did not reveal an association between drinking or
smoking and diet concern group. It is possible that the answers to these negative habit
questions are inaccurate, and further investigation is required [30].

In the present study, >60% of the subjects were concerned about their eating behavior,
suggesting that this is an important research topic from the perspectives of nutritional
guidance and QOL. An association with concern for diet was found with some subjective
symptoms and diseases, indicating that guidance that aims for the formation of healthy
eating habits is also important.

This point of view is not intended to criticize the trend in recent years for dietary
guidance to be oriented toward metabolic syndrome measures [8]; rather, the results of
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the present study lend support to the idea of concern for diet being reflected in metabolic
syndrome measures.

At the same time, the results of the multivariate analysis in the present study suggest
that improved management skills with regard to diet may also be expected to have effects
on the control of negative health habits such as smoking. A possible reason for this is that
placing emphasis on the timing and content of meals may lead to a comparative reduction
in the time and value of smoking and its psychological dependence. It has been reported
that with comprehensive guidance for quitting smoking in a closed environment, greater
importance came to be placed on the formation of other health habits, including diet [31].

In addition, it should be noted that dental symptoms and dental disease were among
the highest-ranked symptoms and diseases in the comparison of response rankings between
the two diet concern groups, and in particular, dental symptoms ranked high in the
Unconcerned group. This suggests the possibility that the tendency to neglect untreated
teeth may coincide with the tendency to disregard diet, which is consistent with the trend
found among young people by Shizuma et al. [32]. Further scrutiny from the point of view
of dentistry is needed in the future.

The increase in eating out and the Westernization of the Japanese diet in recent years
are often viewed as problematic trends in Japanese dietary intake. It has been pointed out
that it can be difficult to curb eating out, which often involves excessive calorie intake [33].
It is perhaps important to provide guidance in concern for diet covering the right way to
eat to people who eat out frequently. The merit of this paper is primarily that it is focused
on the existence of factors that can impede diet-conscious behaviors. Changes in dietary
habits can affect health status, and eating habit guidance can also regulate the development
of metabolic diseases [34]. The most important message seems to be that data from research
on this field in Japan have not been sufficient in either quantity or quality for realizing a
healthy society.

Raine et al. [35] analyzed background factors for a healthy diet in Canada and found
that groups such as family and friends have a large influence; they also noted social and
cultural influences. In Japan, it is common for families to teach their children table manners
based on Japanese-style food, and it may be surmised that an individual’s family will have
a large effect on their eating behavior. In addition, shokuiku (food and nutrition education)
school-based programs that teach diet and nutrition have become widespread in recent
years in Japan [36,37], and a study of university students reported that the group that
lacked understanding of shokuiku had a higher risk of untreated caries than the group
that knew about it [38]. This suggests that consideration of diet can affect dental and other
types of health.

The comparisons of disease and symptom rankings in the present study showed that
hospital visits for dental symptoms and diseases ranked highly, which is likely due to
the effects of eating snacks and caries onset as a result of sustained poor oral hygiene.
Additionally, the fact that fatigue-related symptoms and diseases were high on the list also
suggests that they may be risk factors for dietary disorders and malnutrition.

However, the Comprehensive Survey of Living Conditions does not carry out a full-
body examination that includes the mouth, so there are limits to the inferences that can be
drawn based on this survey alone. We anticipate that our hypothesis will be supported by
the publication of reports on the outcomes of local shokuiku activities in the future.

It is becoming increasingly difficult for families to eat together in present-day Japan
because of changes in family lifestyles, such as the increases in dual-income households [39],
children attending cram schools [40], and poverty [41]. Because it may be conjectured that
dietary habits cannot easily be improved after adulthood, it is important to continue dietary
guidance during adolescence through extensive public education on the importance of the
effects of proper eating at opportune times, such as before job-hunting.

This study has some limitations. First, concern for diet was surveyed by means of a
questionnaire that relied on subjective assessment, and thus, there are reservations about
the effects of bias. Second, this study was an analysis of the results of a cross-sectional
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survey, and because it is difficult to verify causal relationships, the results may have been
influenced by unknown confounding factors that were not foreseen. As anonymous data
from a national statistics survey were used, the questions are limited, and it is, therefore,
difficult to optimize the content and structure of the questions.

In particular, in this cross-sectional study, symptoms and disease were simultaneously
analyzed as independent variables, which can be either cause or effect in terms of time, so
caution must be taken in interpreting effects.

Furthermore, the adjustment variables adopted in the analytical model to control
confounding factors were entered at the discretion of the authors, and the judgment may
differ depending on the analyst. There are many factors that are reflected in dietary habits,
and it is assumed that in addition to demographic variables, it is also necessary to consider
the dietary habits of the family.

Moreover, although this study only targeted men, in Japan, where the working envi-
ronment for men and women is different [42], it is necessary to focus on the influence of
gender, and we would like to clarify the influence of gender differences in the next study.
We hope that we can overcome these difficulties by conducting repeated, multifaceted anal-
yses to clarify the factors involved in diet from a comprehensive viewpoint that includes
dentistry, gender, and health habits in the future.

In addition, this study did not include any investigations from the point of view of
nutrition. There is a need to carry out an investigation of factors associated with dietary
habits using other national statistics data on nutrition.

5. Conclusions

In this study, we examined the association between subjective symptoms and diseases
and the presence or otherwise of concern for diet based on the results of the Comprehensive
Survey of Living Conditions.

We were able to confirm symptoms and diseases that are inferred to have an association
with concern for diet management behaviors, as well as the association between working
time, smoking, and stress. That fatigue-related symptoms and diseases were high on the
list also suggests that they may be risk factors for dietary disorders and malnutrition.

These results suggest the existence of factors that can impede diet-conscious behaviors.
Therefore, it is important to evaluate concern for dietary intake in future measures against
lifestyle-related diseases during adulthood.

Author Contributions: Conceptualization, methodology, A.K., S.O., K.M., K.A., Y.E., K.S. and N.K.;
software, A.K., S.O., K.S. and N.K.; resources, A.K., S.O. and N.K.; formal analysis, A.K., S.O. and
N.K.; data curation, A.K., S.O., N.K. and Y.I.; writing—original draft, A.K., S.O., K.M., K.A., Y.E., K.S.,
N.K. and Y.I.; writing—review and editing, A.K., S.O., K.M., N.K. and Y.I.; visualization, A.K. and
N.K.; supervision, A.K. and S.O.; project administration, A.K., K.M. and Y.I. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and the protocol was approved by the Ethics Committee of the School of
Life Dentistry at Niigata, the Nippon Dental University College at Niigata (Approval date 17 August
2022, ID No. NDUC-106). And, this study was approved by the Japanese Ministry of Health, Labour
and Welfare (Government Statistics 0805 No. 3) as stipulated by Article 36 of the Statistics Act.

Informed Consent Statement: Consent of survey respondents to participate was confirmed by
the Ministry of Health, Labour and Welfare (method not disclosed), and tabular data files were
anonymized before they were provided for use in the study.

Data Availability Statement: The original contributions presented in the study are included in the
article, further inquiries can be directed to the corresponding author.

Acknowledgments: We would like to thank the Ministry of Health, Labour and Welfare for providing
us with the anonymous data used in this research.



Clin. Pract. 2024, 14 2254

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Nasab, S.J.; Hamedani, S.G.; Roohafza, H.; Feizi, A.; Clark, C.C.T.; Sarrafzadegan, N. The association between dietary patterns

and quality of life: A cross-sectional study among a large sample of industrial employees. BMC Public Health 2023, 23, 2016.
[CrossRef] [PubMed]

2. Candeias, V.; Armstrong, T.P.; Xuereb, G.C. Diet and physical activity in schools: Perspectives from the implementation of the
WHO global strategy on diet, physical activity and health. Can. J. Public Health 2010, 101, S28–S30. [PubMed]

3. World Health Organization (WHO). Global Strategy on Diet, Physical Activity and Health. A Framework to Monitor and Evaluate
Implementation. Available online: https://www.who.int/publications/i/item/9241592222 (accessed on 20 July 2024).

4. World Health Organization (WHO). Sodium Reduction. Key Facts. Available online: https://www.who.int/news-room/fact-
sheets/detail/salt-reduction (accessed on 18 August 2024).

5. World Health Organization South-East Asia. WHO SEARO Salt Reduction Toolkit. Setting Salt Reduction Targets. Available
online: https://cdn.who.int/media/docs/default-source/searo/healthy-diets/salt-reduction/setting-salt-reduction-targets.
pdf?sfvrsn=f13b7111_3 (accessed on 18 August 2024).

6. Sakamoto, H.; Rahman, M.; Nomura, S.; Okamoto, E.; Koike, S.; Yasunaga, H. Japan Health System Review. Publications. World
Health Organization. Regional Office for South-East Asia. 2018. Available online: http://apps.who.int/iris/handle/10665/259941
(accessed on 10 December 2023).

7. Fauzi, M.; Sari, I.K.; Poudyal, H. Trends of Dietary Intakes and Metabolic Diseases in Japanese Adults: Assessment of National
Health Promotion Policy and National Health and Nutrition Survey 1995–2019. J. Clin. Med. 2022, 11, 2350. [CrossRef] [PubMed]

8. Tsushita, K.; Hosler, A.; Miura, K.; Ito, Y.; Fukuda, T.; Kitamura, A.; Tatera, K. Rationale and Descriptive Analysis of Specific
Health Guidance: The Nationwide Lifestyle Intervention Program Targeting Metabolic Syndrome in Japan. J. Atheroscler. Thromb.
2018, 25, 308–322. [CrossRef]

9. Sato, M.; Tamura, Y.; Nakagata, T.; Somiya, Y.; Kaga, H.; Yamasaki, N.; Kiya, M.; Kadowaki, S.; Sugimoto, D.; Sato, H.; et al.
Prevalence and Features of Impaired Glucose Tolerance in Young Underweight Japanese Women. J. Clin. Endocrinol. Metab. 2021,
106, 2053–2062. [CrossRef]

10. Inaba, M.; Okuno, S.; Ohno, Y. Importance of Considering Malnutrition and Sarcopenia in Order to Improve the QOL of Elderly
Hemodialysis Patients in Japan in the Era of 100-Year Life. Nutrients 2021, 13, 2377. [CrossRef]

11. Kuwahara, M.; Eum, W. Effects of Childhood Nutrition Education from School and Family on Eating Habits of Japanese Adults.
Nutrients 2022, 14, 2517. [CrossRef]

12. Ishimiya, M.; Nakamura, H.; Kobayasi, Y.; Noguchi-Shinohara, M.; Abe, C.; Dohmoto, C.; Ikeda, Y.; Tokuno, K.; Ooi, K.; Yokokawa,
M.; et al. Tooth loss-related dietary patterns and cognitive impairment in an elderly Japanese population: The Nakajima study.
PLoS ONE 2018, 13, e0194504. [CrossRef]

13. Altuwaijiri, S.H.; Champirat, T.; Wyatt, C. Appointments Needed for Complete Denture for Frail Older Adults Residing in
Long-Term Care Facilities: A Cross-Sectional Study. Dent. J. 2024, 12, 36. [CrossRef]

14. Kikuchi, H.; Komatsuzaki, A.; Ono, S.; Sirono, M.; Motoi, S.; Iguchi, A.; Susuga, M. Factors Affecting Dietary Improvements in
Elderly Residents of Long-Term Care Institutions Receiving Domiciliary Dental Care. Medicines 2021, 8, 62. [CrossRef]

15. Christmas, C.; Rogus-Pulia, N. Swallowing Disorders in the Older Population. J. Am. Geriatr. Soc. 2019, 67, 2643–2649. [CrossRef]
[PubMed]

16. Sonpanao, P.; Janebodin, K.; Namvichaisirikul, N.; Thongjit, S.; Jitprasertwong, P. The Prevalence of Xerostomia in Older Thai
Individuals with Type II Diabetes Mellitus and Its Association with Type of Tooth paste and Oral Functions: A Cross-Sectional
Study Using Questionnaires. Geriatrics 2023, 8, 76. [CrossRef] [PubMed]

17. Fletcher, B.; Gulanick, M.; Lamendola, C. Risk factors for type 2 diabetes mellitus. J. Cardiovasc. Nurs. 2002, 16, 17–23. [CrossRef]
[PubMed]

18. Vettor, R.; Vincenzo, A.D.; Rossato, M. Regulation of energy intake and mechanisms of metabolic adaptation or maladaptation
after caloric restriction. Rev. Endocr. Metab. Disord. 2020, 21, 399–409. [CrossRef]

19. Yokoi, Y.; Komatsuzaki, A. How Sleep Quality Relates to Bodily and Oral Symptoms: An Analysis from Japanese National
Statistics. Healthcare 2022, 10, 2298. [CrossRef]

20. Komatsuzaki, A.; Ono, S. Study of the Effects of Recognition of Stress on Symptoms and Regular Hospital Visits: An Analysis
from Japanese National Statistics. Healthcare 2020, 8, 274. [CrossRef]

21. Kato, C.; Komatsuzaki, A.; Ono, S.; Iguchi, A.; Arashi, K.; Motoi, S.; Susuga, M. Subjective Symptoms Linked to Sleep Duration:
An Analysis from Japanese National Statistics. Medicines 2023, 10, 60. [CrossRef]

22. Kamoda, T.; Komatsuzaki, A.; Ono, S.; Tanaka, S.; Yokoi, Y. Association between Drinking Habits and Oral Symptoms: A
Cross-Sectional Study Based on Japanese National Statistical Data. Int. J. Dent. 2020, 2020, 8874587. [CrossRef]

23. Sinha, R. Role of addiction and stress neurobiology on food intake and obesity. Biol. Psychol. 2018, 131, 5–13. [CrossRef]
24. Brunner, S.; Mayer, H.; Qin, H.; Breidert, M.; Dietrich, M.; Staub, M.M. Interventions to optimise nutrition in older people in

hospitals and long-term care: Umbrella review. Scand. J. Caring Sci. 2022, 36, 579–598. [CrossRef]

https://doi.org/10.1186/s12889-023-16898-9
https://www.ncbi.nlm.nih.gov/pubmed/37845697
https://www.ncbi.nlm.nih.gov/pubmed/21133200
https://www.who.int/publications/i/item/9241592222
https://www.who.int/news-room/fact-sheets/detail/salt-reduction
https://www.who.int/news-room/fact-sheets/detail/salt-reduction
https://cdn.who.int/media/docs/default-source/searo/healthy-diets/salt-reduction/setting-salt-reduction-targets.pdf?sfvrsn=f13b7111_3
https://cdn.who.int/media/docs/default-source/searo/healthy-diets/salt-reduction/setting-salt-reduction-targets.pdf?sfvrsn=f13b7111_3
http://apps.who.int/iris/handle/10665/259941
https://doi.org/10.3390/jcm11092350
https://www.ncbi.nlm.nih.gov/pubmed/35566474
https://doi.org/10.5551/jat.42010
https://doi.org/10.1210/clinem/dgab052
https://doi.org/10.3390/nu13072377
https://doi.org/10.3390/nu14122517
https://doi.org/10.1371/journal.pone.0194504
https://doi.org/10.3390/dj12020036
https://doi.org/10.3390/medicines8110062
https://doi.org/10.1111/jgs.16137
https://www.ncbi.nlm.nih.gov/pubmed/31430395
https://doi.org/10.3390/geriatrics8040076
https://www.ncbi.nlm.nih.gov/pubmed/37489324
https://doi.org/10.1097/00005082-200201000-00003
https://www.ncbi.nlm.nih.gov/pubmed/11800065
https://doi.org/10.1007/s11154-020-09565-6
https://doi.org/10.3390/healthcare10112298
https://doi.org/10.3390/healthcare8030274
https://doi.org/10.3390/medicines10110060
https://doi.org/10.1155/2020/8874587
https://doi.org/10.1016/j.biopsycho.2017.05.001
https://doi.org/10.1111/scs.13015


Clin. Pract. 2024, 14 2255

25. Coppi, F.; Bucciarelli, V.; Solodka, K.; Selleri, V.; Zanini, G.; Pinti, M.; Nasi, M.; Salvioli, B.; Nodari, S.; Gallina, S.; et al. The Impact
of Stress and Social Determinants on Diet in Cardiovascular Prevention in Young Women. Nutrients 2024, 16, 1044. [CrossRef]
[PubMed]

26. Fink, G. Selye’s general adaptation syndrome: Stress-induced gastro-duodenal ulceration and inflammatory bowel disease. Stress
2017, 232, F1–F5. [CrossRef] [PubMed]

27. Sogari, G.; Argumedo, C.; Gomez, M.; Mora, C. College Students and Eating Habits: A Study Using an Ecological Model for
Healthy Behavior. Nutrients 2018, 10, 1823. [CrossRef] [PubMed]

28. Zahedi, H.; Djalalinia, S.; Sadeghi, O.; Garizi, F.Z.; Asayesh, H.; Payab, M.; Zarei, M.; Qorbani, M. Breakfast consumption and
mental health: A systematic review and meta-analysis of observational studies. Nutr. Neurosci. 2022, 25, 1250–1264. [CrossRef]

29. Ohta, Y.; Tsuchihashi, T.; Ueno, M.; Kajioka, T.; Onaka, U.; Eto, K. Relationship between the awareness of salt restriction the actual
salt intake in hypertensive and patients. Hypertens. Res. 2004, 27, 243–246. [CrossRef]

30. Ray, L.A.; Du, H.; Grodin, E. Capturing habitualness of drinking and smoking behavior in humans. Drug Alcohol Depend. 2020,
207, 107738. [CrossRef]

31. Håglin, L.; Tornkvist, B.; Bäckman, L. Obesity, smoking habits, and serum phosphate levels predicts mortality after life-style in
tervention. PLoS ONE 2020, 15, e0227692. [CrossRef]

32. Shizuma, Y.; Shinoda, K.; Kondo, K.; Endo, K. Relationship between oral health status and life behavior in junior and senior high
school students in Japan. Kokubyo Gakkai Zasshi J. Stomatol. Soc. Jpn. 2013, 80, 54–61.

33. Hu, P.; Wu, T.; Zhang, F.; Zhang, Y.; Lu, L.; Zeng, H.; Shi, Z.M.; Sharma, M.; Xun, L.; Zhao, Y. Association between Eating Out
and Socio-Demographic Factors of University Students in Chongqing, China. Int. J. Environ. Res. Public Health 2017, 14, 1322.
[CrossRef]

34. Nagahara, M.; Higuchi, Y.; Akitsu, J.; Tani, N.; Yamamoto, R.; Ohta, M. Verification of the effects of three percent weight loss
at 6 months and application possibility of assessment at 3 months after the specific health guidance for male workers. Sangyo
Eiseigaku Zasshi 2021, 63, 86–94. [CrossRef]

35. Raine, K.D. Determinants of Healthy Eating in Canada: An Overview and Synthesis. Can. J. Public Health 2005, 96 (Suppl. S3),
S8–S15. [CrossRef] [PubMed]

36. Tenjin, K.; Sekino, M.; Yamada, M.; Tatsuse, T. Relationship Between Parental Lifestyle and Dietary Habits of Children: A
Cross-Sectional Study. J. Epidemiol. 2020, 30, 253–259. [CrossRef] [PubMed]

37. Kurotani, K.; Kaneda, Y.; Oobuchi, T.; Takimoto, H. Promotion of Shokuiku in 47 prefectures of Japan: An analysis of specific
goals of basic Shokuiku programs. Nihon Koshu Eisei Zasshi 2019, 66, 756–766. [PubMed]

38. Ekuni, D.; Tomofuji, T.; Mizutani, S.; Furuta, M.; Irie K Azuma, T.; Kojima, A.; Iwasaki, Y.; Morita, M. Dental caries is correlated
with knowledge of comprehensive food education in Japanese university students. Asia Pac. J. Clin. Nutr. 2013, 22, 312–318.
[PubMed]

39. Nakamoto, M.; Nakagawa, T.; Murata, M.; Okada, M. Impacts of Dual-Income Household Rate on Suicide Mortalities in Japan.
Int. J. Environ. Res. Public Health 2021, 18, 5670. [CrossRef]

40. Kojima, Y. After-School Activities of Japanese Elementary School Children: Comparison of Children Who Attend Lessons and
Cram Schools with Those Who Do Not. J. Phys. Act. Health 2024, 21, 472–480. [CrossRef]

41. Oshio, T.; Kan, M. Multidimensional poverty and health: Evidence from a nationwide survey in Japan. Int. J. Equity Health 2014,
13, 128. [CrossRef]

42. Gender Equality Bureau; Cabinet Office; Government of Japan. The White Paper on Gender Equality. 2023. Available online:
https://www.gender.go.jp/about_danjo/whitepaper/r05/gaiyou/pdf/r05_gaiyou_en.pdf (accessed on 2 October 2024).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nu16071044
https://www.ncbi.nlm.nih.gov/pubmed/38613078
https://doi.org/10.1530/JOE-16-0547
https://www.ncbi.nlm.nih.gov/pubmed/27999087
https://doi.org/10.3390/nu10121823
https://www.ncbi.nlm.nih.gov/pubmed/30477101
https://doi.org/10.1080/1028415X.2020.1853411
https://doi.org/10.1291/hypres.27.243
https://doi.org/10.1016/j.drugalcdep.2019.107738
https://doi.org/10.1371/journal.pone.0227692
https://doi.org/10.3390/ijerph14111322
https://doi.org/10.1539/sangyoeisei.2020-019-B
https://doi.org/10.1007/BF03405195
https://www.ncbi.nlm.nih.gov/pubmed/16042158
https://doi.org/10.2188/jea.JE20190015
https://www.ncbi.nlm.nih.gov/pubmed/31155541
https://www.ncbi.nlm.nih.gov/pubmed/31875626
https://www.ncbi.nlm.nih.gov/pubmed/23635378
https://doi.org/10.3390/ijerph18115670
https://doi.org/10.1123/jpah.2023-0642
https://doi.org/10.1186/s12939-014-0128-9
https://www.gender.go.jp/about_danjo/whitepaper/r05/gaiyou/pdf/r05_gaiyou_en.pdf

	Introduction 
	Materials and Methods 
	Study Design and Subject Data 
	Classification into Groups Concerned or Not About Diet and Contingency Table Analysis (Univariate Analysis) of Survey Items 
	Comparison of Subjective Symptom and Disease Response Rate Rankings by Concern for Diet 
	Analysis of the Degree of Influence on the Concern for Diet by Multivariate Analysis (Binomial Logistic Regression Analysis) 
	Statistical Analysis 
	Ethical Considerations 

	Results 
	Classification into Groups by Concern for Diet 
	Results of Contingency Table Analysis of Items Related to Lifestyle, Health, and Lifestyle Habits by Diet Concern Group 
	Results of Contingency Table Analysis of Subjective Symptoms and Items Related to Hospital Visits by Diet Concern Group 
	Comparison of Subjective Symptom and Disease Response Rate Rankings by Diet Concern Group 
	Results of Multivariate Analysis with Diet Concern Group as the Objective Variable 

	Discussion 
	Conclusions 
	References

