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Abstract

Objectives: This cross-sectional study aimed to identify factors associated with high salt consumption
exceeding 8 g/day, the recommended threshold by the Japanese government.

Methods: We used data from the 2022 Akita Prefectural Health and Nutrition Survey, supplemented
with responses to an original questionnaire we developed. A total of 427 adults aged 20 years or older
participated (response rate: 31%) from 1,212 invited residents across nine areas. Salt intake was
assessed using a one-day dietary record. High consumption was defined as >8 g/day. Potential factors
included age, sex, residential area, body mass index, drinking history, and blood pressure (from the
official survey), as well as subjective social class, educational attainment, knowledge of blood pressure
thresholds for hypertension, knowledge of hypertension prevention, health beliefs, and health literacy
(from the questionnaire). We used logistic regression models to identify associated factors and
estimated odds ratios (OR) and 95% confidence intervals (CI).

Results: Of the participants, 298 (70%) consumed >8g/ day. High salt consumption was observed
among older individuals (mean: 10.4g in those >60 years vs. 8.8g in 20s—30s; P=0.002), men compared
to women (10.9g vs. 9.4g; P<0.001), In univariable analysis, older age, male gender, lower educational
attainment, and limited knowledge of blood pressure thresholds for hypertension were associated with
higher salt consumption. In multivariable analysis, lower educational attainment (elementary—junior
high school vs. college/university: OR = 2.27, 95% CI: 1.01-5.11), and limited knowledge of blood
pressure thresholds (either systolic or diastolic blood pressure known: OR =5.84, 95% CI: 1.58-21.66;
neither known: OR = 3.71, 95% CI: 1.19-11.54) were identified as risk factors.

Conclusions: To reduce salt consumption among Akita residents, both population and high-risk
approaches may be beneficial. Individuals with lower educational attainment and limited knowledge
of blood pressure thresholds were more likely to consume excess salt. In addition to general awareness
campaigns, community-based interventions and simplified health communication tools may help
effectively reach and engage these high-risk groups. However, as this was a cross-sectional study,

causal relationships could not be established, and further research is needed to confirm these findings.

Key words

High salt consumption, Hypertension, Cardiovascular disease risk, Knowledge, Attitudes, and
Practices (KAP) model.

Introduction

Excessive salt consumption is a significant
global health concern, closely linked to various
cardiovascular diseases, including hypertension,
coronary heart diseases, and strokes". Japan has
one of the highest salt consumption rates
globally, with the average daily intake
exceeding the World Health Organization's
(WHO) recommended limit of 5 g”. This
elevated salt intake is closely associated with an

increased prevalence of hypertension and

cardiovascular diseases among the Japanese
population®. Traditional Japanese diets, rich in
foods like miso soup, soy sauce, pickles, and
salted fish, contribute significantly to daily
sodium intake?. While miso, a fermented
soybean paste, offers health benefits such as
antioxidants and probiotics, its high sodium
content necessitates moderation, especially for
individuals at risk of heart disease.

Akita Prefecture has one of the highest salt

consumption rates in Japan, largely due to



traditional dietary habits, including salty pickled
foods, miso soup, and preserved seafood, whilst
healthy salt intake behavior is defined as either
not eating pickled foods or not adding
pickles/soy sauce in the food® ”. The region also
has one of the highest hypertension and stroke
mortality rates in Japan, making it a critical area
for studying salt-related health risks®?. Akita
has a rapidly aging population, with one of the
highest elderly proportions in Japan'®. Older
adults are more prone to hypertension due to
age-related physiological changes and long-term
dietary habits. Understanding how knowledge of
hypertension and education influence salt
consumption in older residents can help develop
targeted public health interventions'". Despite
Japan’s advanced healthcare system, awareness
of  hypertension risks and  dietary
recommendations varies among individuals,
especially among older populations in rural
areas like Akita. A study examined the impact of
education and subjective financial status on
dietary habits across different age groups in
Japan'?. The study highlighted significant
differences in dietary choices, emphasizing the
role of socioeconomic factors in shaping health
behaviors. Education may influence dietary
habits, health literacy, and adherence to low-salt
recommendations. Investigating the relationship
between knowledge, education, and actual
dietary behavior can highlight barriers to
reducing salt intake in Akita’s elderly residents.

Understanding cultural resistance to dietary
change can help develop more effective nutrition
education programs'¥. Examining whether
education level affects willingness to modify salt
intake can provide insights into behavioral
change strategies. The Japanese government has
implemented national salt reduction campaigns
promoting a salt intake of < 8 g/day'?, but

regional approaches may be needed for areas
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like Akita. This

community-based education programs tailored

research could support
to Akita’s residents. Findings may inform local
health policies, dietary guidelines, and public
awareness campaigns to combat hypertension.
Hence, this study aimed to identify factors
associated with high daily salt consumption (> 8

g/day) among Akita's residents.

Methods
Participants
This is a cross-sectional secondary analysis
study of the Akita Prefectural Health and
Nutrition Survey (FY 2022)' conducted from
October to December 2022, (Akita prefecture.
Results of the Prefectural Health and Nutrition
Survey (FY 2022). The

residents of Akita Prefecture, excluding non-

survey included
Japanese nationals, individuals under one year
of age, those on medically prescribed diets or
special diets for fitness purpose, and those
hospitalized in medical or welfare institutions.
The 1,212

individuals across 474 households, of whom 505

target population comprised
individuals in 211 households participated in the
survey'. During the survey, we distributed our
original questionnaire to individuals aged 20
years or older among the 1,212 targeted
participants—with ~ permission from the
prefectural authorities—and the responses were
used as supplementary data for the survey'>.
Among the 505
excluded those who were participants in the
FY2022 National Health and Nutrition Survey

due to procedural reasons related to obtaining

survey respondents, we

consent. As a result, 427 individuals aged 20
years or older agreed to participate and
completed the questionnaire (response rate:
31%). Ethical approval was obtained from the
Akita University School of Medicine Ethics
Committee (No0.2843).



Salt consumption

The outcome of interest was high salt
consumption > 8g/day, because this is a goal for
all citizens in Japan according to the government
health policy (Kenko Nippon 21)!¥.

Potential risk and preventive factors

Potential risk and preventive factors were
drawn from two sources: the official health and
nutrition survey and an original questionnaire.
From the official survey, we included age, sex,
residential area, body mass index (BMI),
drinking status, and systolic and diastolic blood
pressure (SBP, DBP). From the questionnaire,
we included subjective social class, educational
attainment, knowledge of diagnostic thresholds
for hypertension, knowledge of hypertension
health beliefs
hypertension, and health literacy related to

prevention, regarding
hypertension. Age was categorized into three
groups: 20-39, 40-59, and >60 years, with 20—
39 years as reference. Sex was classified as male
and female (reference). Educational attainment
was categorized as elementary to junior high
school, high school, or college/university and
above, with college/university and above as the
reference. As a proxy indicator of subjective
socioeconomic status, we used participants'
self-reported social class. Based on earlier
research'® 17 we asked participants the
following question: “In your opinion,
which level do you belong to in terms of
your economic status?” Response options
included: Upper level, Upper middle level,
Middle level, Lower middle level, and
Lower level. Because few participants
selected the highest category, responses
were regrouped into four categories: very
high

(middle), low (lower middle), and very low

high (upper and upper middle),

(lower; reference). Drinking status was

dichotomized into current and non-current
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drinkers (reference). BMI was classified into
(<18.5 kg/m?
reference), normal weight (18.5-24.9 kg/m?),
(>25.0  kg/m?).
Residential area was grouped into three regions
within the prefecture: North (Odate, Kita-Akita,
Noshiro; reference), Central (Akita City, Akita
Central, Yurihonjo), and South (Daisen, Y okote,

three groups: underweight

and  overweight/obese

Yuzawa). Blood pressure was measured by a
public health nurse at each survey site. Salt
intake was estimated from dietary records
obtained by registered dietitians through face-to-
which included detailed

information about meals, ingredients, portion

face interviews,

sizes, and food wastage. Among various
nutrients, only daily salt consumption was used

for analysis.

Knowledge of Hypertension

We asked participants whether they knew
the definition of hypertension based on office
blood pressure (BP) according to the Japanese
guideline'®, which defines hypertension as a
systolic BP >140 mmHg and/or diastolic BP >90
mmHg. Based on their responses, participants
were categorized into three groups: (1) those
who knew both systolic and diastolic thresholds,
(2) those who knew either, or (3) those who
knew neither. Knowledge about BP was further
assessed using eight true-or-false questions,
developed based on previous studies'® 2.
Participants answered each item as either “true”
or “false.” The items were as follows: (1) Salt
intake raises blood pressure; (2) Drinking
alcohol is not a risk for hypertension; (3)
Smoking raises blood pressure; (4) Eating fruits
and vegetables lowers blood pressure; (5)
Moderate exercise habits lower blood pressure;
(6) Elevated blood pressure increases the risk of
stroke; (7) Increased weight increases blood
pressure; (8) Blood pressure increases with age.

The correct answer was “true” for all items



except (2).

Health Belief Model

We also assessed participants’ health
beliefs regarding hypertension using eight items
based on the Health Belief Model>'2:
(A)Perceived Susceptibility (1) T may develop
the future; (B)Perceived

Severity (2) Hypertension is a life-threatening

hypertension in

and frightening disease; (3) Hypertension has
serious consequences for the future; (4) It is
troublesome to change my diet and lifestyle to
treat or prevent disease; (5) Low-sodium meals
do not taste good; (6) Hypertension incurs
additional costs for medications and hospital
visits; (7) I am not currently hypertensive and do
not need to pay attention now; (8) I will remain
healthy if I manage my diet and lifestyle

properly. Responses were rated on a six-point

LR N3 LR RT3

scale: “agree,” “somewhat agree,” “neutral,”

“somewhat disagree,” “disagree,” or “not sure.”

¢

On analysis, “agree,” “somewhat agree,” and

“neutral” were categorized as “agree”;

“somewhat disagree” and “disagree” as

“disagree”; and “not sure” as missing.

Health literacy

Health literacy related to hypertension was
evaluated using five items®*2%: (1) I can collect
information on hypertension from various
sources (e.g., newspapers, books, TV, Internet)
(collecting health information); (2) I can select
necessary information from among various
sources (Selecting relevant); (3) 1 can
understand information on hypertension and
convey it to others (Communicating health
information); (4) I can judge the reliability of
specific  information  on  hypertension
(Evaluating information); (5) I can adjust my
lifestyle based on such information to improve
my health (Making health-related decisions).

Responses were given on a six-point scale: “very
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easy,” ‘“‘somewhat easy,” “intermediate,”

“somewhat difficult,” “very difficult,” and

“don’t know/do not apply.” On analysis, “very

LEINT3

easy,

>

somewhat easy,” and “intermediate”

99, <

were classified as “easy”;

and “very difficult” as “difficult”; and “don’t

somewhat difficult”

know/do not apply” as missing.

Statistical Analysis

We first compared daily salt consumption
across participant characteristics. Salt intake
was presented as mean and standard deviation.
Differences were tested using Welch’s t-test for
binary variables and one-way analysis of
variance (ANOVA) for variables with three or
more categories. Next, hypertension-related
knowledge, beliefs, and health literacy were
compared between two groups based on salt
intake (>8 g/day vs. <8 g/day). Numbers and
percentages for each item were reported, and
differences between groups were assessed using
the chi-square test. Univariable logistic
regression models were used to examine the
associations between each potential predictor
and high salt consumption. Odds ratios (OR) and
95% confidence intervals (CI) were calculated.
To identify factors associated with high salt
consumption, we performed univariable and
multivariable logistic regression analyses. The
multivariable model was adjusted for age (20—
39, 40-59, >60 years), sex (male, female),
subjective social class (very high, high, low,
very low), drinking status (current, non-current),
BMI (<18.5, 18.5-24.9, 2>25.0 kg/m?),
geographic area (North, Central, South), and
SBP and DBP (per 10 mmHg, continuous). All
regression analyses were conducted on a
complete-case basis.
All statistical analyses were performed using
SAS version 9.4 (SAS Institute Inc., Cary, NC,
USA). A two-sided p-value of <0.05 was

considered statistically significant.



Results

Table 1 presents daily salt consumption by
participant characteristics. Higher salt intake
was observed among older participants (P =
0.002), men (P < 0.001), those with lower
educational attainment (P = 0.005), current
drinkers (P = 0.009), and individuals residing in
the central and southern areas of the prefecture
(P =0.004).

As shown in Table 2, 298 participants

(approximately 70%) consumed > 8 g/day of salt.

The table also compares hypertension-related
knowledge, health beliefs, and health literacy
between participants with high and low salt
intake. Notably, only 25 participants (10%) in
the > 8 g/day salt intake group knew both the
systolic and diastolic blood pressure thresholds
for hypertension, compared to 22 participants
(20%) in the < 8 g/day group (P =0.012).

Table 3 summarizes the univariable
associations between potential predictors and
high salt consumption. Older age (> 60 vs. 20—
39 years: OR =2.79, 95% CI: 1.52-5.12), male
sex (OR =1.92, 95% CI: 1.25-2.96), and lower
educational attainment (elementary—junior high
school: OR = 2.06, 95% CI: 1.11-3.83; high
school: OR = 1.81, 95% CI: 1.10-2.97) were all
associated with greater odds of high salt intake.
Additionally, lack of knowledge regarding
blood pressure thresholds was associated with
high salt intake: those who knew either threshold
(OR = 3.04, 95% CI: 1.42-6.48) or neither (OR
=2.15, 95% CI: 1.13-4.07), compared to those
who knew both.

Table 4 presents the results of the
multivariable logistic regression analysis. After
adjusting for covariates, two factors remained
significantly — associated with high salt
consumption: lower educational attainment
(elementary—junior
college/university: OR = 2.27, 95% CI: 1.01-

5.11), and limited knowledge of blood pressure

high school vs.

20 1
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thresholds (only one known: OR = 5.84, 95% CI:
1.58-21.66; neither known: OR =3.71, 95% CI:
1.19-11.54).

Discussion
Short Summary

This study explored factors associated with
high daily salt consumption among residents of
Akita Prefecture. Approximately 70% of
participants consumed > § g/day of salt. Higher
intake was observed particularly among older
adults, men, current drinkers, individuals with
lower educational attainment, and those living in
central and southern areas of the prefecture.
Participants with higher salt intake were also
less likely to correctly identify both systolic and
diastolic blood pressure thresholds used to
define hypertension. In univariable analyses,
older age, male sex, lower educational
attainment, and limited knowledge of blood
pressure thresholds for hypertension were
significantly associated with high salt intake.
Multivariable analysis confirmed that lower
educational levels and poor knowledge of blood
pressure thresholds for hypertension were
independently associated with high salt

consumption.

Significant Predictors of High Salt Intake

The study shows a clear trend where salt
intake increases with age. The statistically
significant association suggests that older adults
are more likely to consume excess salt compared
to younger individuals. This trend could be
explained by dietary habits- older individuals in
Akita,

traditionally consume salt-heavy foods such as

Japan, especially in regions like
miso soup, pickled vegetables, and salted fish. In
addition, older people can have reduced taste
sensitivity, leading to higher salt use to enhance
food flavor. Despite health campaigns, older

individuals may lack awareness or motivation to
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Table 1. Comparison of daily salt consumption by participant characteristics (n=427)

Characteristics of participants f(?llltsump tion P-value
Age 0.002
20-39 years 52 8.8(3.1)
40-59 years 94  9.5(3.1)
60 years and over 281 10.4 (3.5)
Sex <0.001
Female 238 9.4 (3.1
Male 189 10.9 (3.6)
Educational attainment 0.005
Elementary/Junior High School 86 11.1(3.8)
High school 182 10.1(3.5)
University and college. 115 9.43.3)
Subjective social class 0.74
Very low 43 9.8(2.6)
Low 99  10.1 (3.5)
High 226 10.1(3.7)
Very high 18 109 (3.6)
Drinking status 0.009
Non-current 222 9.6(3.2)
Current 205 10.5(3.6)
Body mass index 0.18
<18.5 kg/m? 23 10.7 (3.8)
18.5-24.9 kg/m? 248 9.9 (3.5)
>25.0 kg/m? 124 10534
Hypertension 0.79
Absence 100 10.0 (3.7)
Presence 136 10.1(3.1)
Geographic area 0.004
North (Odate, Kita-Akita, Noshiro), 141 9.3 (2.6)
Yurih((})z?(t)r)al (Akita City, Akita Central, 124 105(3.7)
South (Daisen, Yokote, Yuzawa) 162 10.4 (3.8)
Knowledge of blood pressure thresholds for hypertension 0.89
Knew neither 227 10.2(3.4)
Knew either systolic or diastolic 89 10.2(3.3)
Knew both systolic and diastolic 47  99(4.0)

Salt consumption is presented as mean (standard deviation), in grams per day (g/day). Differences were

tested using Welch’s t-test for binary variables and one-way analysis of variance (ANOVA) for variables

with three or more categories. A P-value < 0.05 was considered statistically significant.
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Table 2. Comparison of hypertension-related knowledge, beliefs, and health literacy
by salt intake level

Daily salt consumption
>8g <8g P-

Variables (_n=298) (n=129) value

Lack of knowledge of blood pressure thresholds for hypertension

Knew neither 161 (63) 66 (61) 0.01
Knew either systolic or diastolic 69 (27) 20 (19)
Knew both systolic and diastolic 25 (10) 22 (20)

Lack of knowledge about hypertension prevention (Unaware that...)

Salt intake raises blood pressure 17 (6.3) 5(4.3) 0.43
Drinking alcohol raises blood pressure 48 (18) 15 (13) 0.23
Smoking raises blood pressure 71 (26) 22 (19) 0.11
Eating fruits and vegetables lowers blood pressure 100 (37) 33 (28) 0.09
Moderate exercise habits lower blood pressure 34 (13) 14 (12) 0.86
High blood pressure increases stroke risk 8(3.0) 4(3.4) 0.76
Weight gain increases blood pressure 55 (20) 30 (26) 0.25
Blood pressure increases with age 63 (23) 27 (23) 0.96

Health beliefs regarding hypertension (Responses hindering preventive behavior)

Disagree with “I may develop hypertension in the future” 87 (33) 44 (40) 0.21
Disagree with “Hypertension is life-threatening” 16 (5.9) 6(5.2) 0.76
Disagree with “Hypertension has serious future consequences” 18 (6.7) 8 (6.9) 0.93
Disagree with “Healthy habits help maintain health” 68 (25) 28 (24) 0.83
Agree with “Lifestyle change is troublesome” 201 (74) 78 (68) 0.22
Agree with “Low-sodium meals taste bad” 199 (74) 91 (79) 0.28
Disagree with “Hypertension causes financial burden” 33 (12) 19 (16) 0.29
Agree with “No need to care if not hypertensive” 96 (36) 51 (45) 0.12

Health literacy regarding blood pressure (Perceived as difficult)

Collecting health information 131 (54) 48 (46) 0.19
Selecting relevant information 142 (59) 56 (55) 0.55
Communicating health information 188 (79) 74 (76) 0.63
Evaluating information 193 (81) 74 (75) 0.19
Making health-related decisions 215 (85) 88 (85) 0.99

Item descriptions are summarized in the table. Full wording of the questionnaire items is provided in the
Methods section. Values are presented as a number (%). Percentages are calculated after excluding missing
values. Differences between groups were assessed using the chi-square test. A P-value < 0.05 was

considered statistically significant.
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Table 3. Univariable logistic regression analysis of factors associated with high salt

consumption

Variable OR (95% CI) P-value
Age 40-59 years 1.63 (0.82-3.25) 0.16
(ref: 20-39 years) >60 years 2.79 (1.52-5.12)  <0.001
Sex (ref: female) Male 1.92 (1.25-2.96) <0.001
Educational attainment Elementary-junior high 2.06 (1.11-3.83)  0.02
(ref: college, university) High 1.81(1.10-2.97)  0.02
Subjective social class Low 1.50 (0.70-3.25)  0.30
(ref: very low) Middle 1.17 (0.59-2.33)  0.66
High 1.39 (0.42-4.66)  0.59
Current drinker (ref: non-current) 1.30 (0.86-1.98)  0.21
Body mass index <18.5 kg/m? 1.07 (0.42-2.70)  0.89
(ref: 18.5-24.9 kg/m?) >25.0 kg/m? 1.29 (0.80-2.08)  0.30
Geographic area Central 1.12 (0.66-1.92)  0.67
(ref: north) South 0.87 (0.54-1.42)  0.58
Systolic blood pressure (+10 mmHg) 1.17 (0.97-1.41)  0.10
Diastolic blood pressure  (+10 mmHg) 0.99 (0.75-1.31)  0.93
Hypertension (ref: absence) 0.71 (0.40-1.26) 0.24
Knowledge of blood pressure thresholds for hypertension
(ref: knew both) Knew neither 2.15(1.13-4.07)  0.02
Knew either systolic or diastolic 3.04 (1.42-6.48) 0.004
Lack of knowledge about hypertension prevention (ref: aware)
Salt intake raises blood pressure 1.51 (0.54-4.18) 0.43
Drinking alcohol raises blood pressure 1.47 (0.79-2.75)  0.23
Smoking raises blood pressure 1.54 (0.90-2.64) 0.11
Eating fruits and vegetables lowers blood pressure 1.50(0.93-2.40)  0.09
Moderate exercise habits lower blood pressure 1.06 (0.55-2.06)  0.86
High blood pressure increases stroke risk 0.86 (0.26-2.92)  0.81
Weight gain increases blood pressure 0.74 (0.45-1.24) 0.25
Blood pressure increases with age 1.01 (0.61-1.70)  0.96
Health beliefs regarding hypertension*
Disagree with “I may develop hypertension in the future” 0.74 (0.47-1.18)  0.21
Disagree with “Hypertension is life-threatening” 1.15(0.44-3.02) 0.78
Disagree with “Hypertension has serious future consequences” 0.96 (0.41-2.29) 0.93
Disagree with “Healthy habits help maintain health” 1.06 (0.64-1.75)  0.83
Agree with “Lifestyle change is troublesome” 1.34 (0.84-2.16) 0.22
Agree with “Low-sodium meals taste bad” 0.75(0.44-1.27) 0.28
Disagree with “Hypertension causes financial burden” 0.72 (0.39-1.33)  0.29
Agree with “No need to care if not hypertensive” 0.70 (0.45-1.10)  0.12
Health literacy regarding blood pressure (Perceived as difficult, ref: easy)
Collecting health information 1.37 (0.86-2.16)  0.19
Selecting relevant information 1.15(0.72-1.84)  0.55
Communicating health information 1.15(0.65-2.01)  0.63
Evaluating information 1.45(0.83-2.53) 0.19
Making health-related decisions 1.00 (0.53-1.89) 0.99

Abbreviations: OR, odds ratio; CI, confidence interval; ref, reference. Item descriptions are summarized

in the table. Full wording of the questionnaire items is provided in the Methods section. * Reference

category is the prevention-favorable response (Agree or Disagree, depending on item wording). A P-value

< 0.05 was considered statistically significant.
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Table 4. Multivariable logistic regression analysis of factors associated with

high salt consumption

Variable

OR (95% CI)

Educational attainment

Knowledge of blood
pressure thresholds for
hypertension

Elementary-junior high school
High school

College, university

Knew neither

Knew either systolic or diastolic
Knew both systolic and diastolic

2.27 (1.01-5.11)
1.78 (0.82-3.87)
Reference

3.71 (1.19-11.54)
5.84 (1.58-21.66)
Reference

Abbreviations: OR, odds ratio; CI, confidence interval. The model included educational attainment

(elementary-junior high school, high school, and college/university),

knowledge of blood

pressure thresholds for hypertension (knew neither, knew either systolic or diastolic, knew both

systolic and diastolic), age (20-39, 40-59, >60 years), sex (male, female), subjective social class

(very high, high, low, very low), drinking status (current, non-current), BMI (<18.5, 18.5-24.9,
>25.0 kg/m?), geographic area (North, Central, South), and SBP and DBP (per 10 mmHg,

continuous).

reduce salt intake.
In our study, we found that males
consumed significantly more salt than females.
Males and older aged individuals are a big target
for intervention as determined by univariable
analyses. Our additional analyses demonstrated
that regardless of sex, salt consumption
While salt
consumption among females was generally low
(8.5g for those in their 20s—30s, 8.7g for those in
their 40s—50s, and 9.6g for those aged > 60

years) compared to their male counterparts (9.1g,

increased with age categories.

10.1g, and 11.5g, respectively). Thus, the older

age group is more likely to consume high salt.
As for areas, people in the south were more

Our

additional analyses demonstrated that the salt

likely to have high salt consumption.

consumption of people in the south was not
associated with either age, knowledge, or
education (data not shown). However, the
proportion of male participants was slightly
higher in the southern region compared to other

areas, which may partially explain the higher salt

consumption observed in this region.
Knowledge of blood pressure definition
and lower educational attainment were two
major risk factors associated with high salt
consumption in multivariable analyses. As for
education, the effect of elementary to junior high
had a 2.3-fold
consumption, but the higher level of high school

increase in higher salt
attainment was not significant. Multivariable
models demonstrated that lower educational
level (i.e., elementary and high school, OR 2.27,
95%  CI:1.01-5.11),
knowledge (i.e., do not know both systolic nor
diastolic, OR 3.71, 95% CI: 1.19-11.54; and do
not know either one limit of systolic or diastolic
threshold, OR 5.84, 95% CI: 1.58-21.66) were

significantly associated with higher (> 8 g/day)

and  hypertension

salt consumption. In summary, individuals with
very low educational attainment and limited
knowledge of SBP and DBP thresholds were at
high risk for high salt consumption. For those
groups of people, education on high blood

pressure and its health consequences is very



important.
Interpretation and Comparison with
Previous Studies

The finding that

consumed > 8g/day is consistent with national

most  participants
data in Japan, where the average salt intake of
over 10 g/day, as reported by the National Health
and Nutrition Survey of 2022, remains above the
global health recommendations of 5g/day as per
WHO guidelines, particularly in rural areas.
Prior studies in Akita and other northern
prefectures have reported similar trends, with
traditional dietary patterns contributing to high
salt consumption?® 27,

The observed associations between older
age, male sex, and higher salt intake align with
existing evidence from population-based studies
in Japan and other countries®® 2. These
demographic  groups often have more
entrenched dietary habits and may be less
responsive  to  general dietary advice.
Additionally, our findings highlight the role of
geographic location, with participants in central
and southern Akita consuming more salt—
possibly due to regional cooking practices and
food availability.

Importantly, this study also contributes to
educational

growing evidence that lower

attainment and limited knowledge of
hypertension are important determinants of
dietary behavior. Participants with lower
educational attainment were significantly more
likely to consume high levels of salt, even after
adjusting for other factors. This is consistent
with earlier findings from Japan and elsewhere,
showing that education influences nutritional
choices, food literacy, and adherence to dietary
guidelines'% 39,

Furthermore, we found that knowledge of
hypertension definitions—specifically knowing

the systolic and diastolic blood pressure
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cutoffs—was strongly associated with salt
consumption. Participants who could correctly
identify both thresholds were less likely to

consume excessive salt.

Implication

These findings suggest that public health
interventions aiming to reduce salt consumption
should not only provide general
recommendations but also incorporate tailored
strategies for populations with lower education
levels and limited hypertension knowledge.
Community-based education, visual tools, and
simplified messaging could help improve
awareness of hypertension risks and promote
healthier eating habits. These findings suggest
that public health interventions aimed at
reducing salt consumption should not only
provide general recommendations but also
incorporate tailored strategies for populations
with lower educational levels and limited
knowledge of hypertension. Community-based
education, visual tools, and simplified
messaging could help improve awareness of
hypertension risks and promote healthier eating
habits. This view was supported by the China
Rural Health Initiative Sodium Reduction Study
where a large scale cluster of 120 rural Chinese
villages delivered community based health
education and salt substitute interventions and
they found that across all education groups
including those with no schooling or only
elementary education simple clear messaging
that is visual, oral community based can be
effective even where literacy is low®"). High salt
consumption is particularly concerning as it is
linked to hypertension and cardiovascular
diseases, which are major public health issues in
aging populations. In this section, we discuss
population and high-risk approaches to reduce
high salt consumption for Akita residents and
the broader These

Japanese population.



approaches are complementary: while the high-
risk approach targets those in immediate need,
the population approach aims to prevent future
cases across society. Notably, the population
approach described here is adaptable to other

regions beyond Akita.

1. Population and High-Risk Approaches
The

approaches were chosen based on the results of

above two  recommendation
this study, particularly the identified risk factors
of lower educational attainment and limited
knowledge of blood pressure thresholds, and we
proposed potential intervention strategies. These
were informed by a targeted literature review on
effective population and high-risk approaches to
salt reduction, drawing on prior studies, public
health frameworks, and recommendations from
organizations such as the WHO. Relevant
academic articles and public health reports were
consulted to outline practical and evidence-
based strategies suitable for regions like Akita.
The population approach aims to reduce
salt consumption for the entire community rather
than just high-risk individuals. This strategy is
effective in regions like Akita, where high salt
intake is common across all age groups. To
successfully modify dietary habits, especially in
reducing high salt intake, the following
evidence-based approaches can be applied:

e Education and Awareness Campaigns.

e Nutrition education programs to improve
knowledge of recommended salt intake levels
and their impact on health.

e Encouraging food label reading, enabling
consumers to identify high-sodium foods.

e Supermarket Interventions:  Encouraging

retailers to stock and promote low-sodium

food alternatives.

Reduction

e Community  Salt Programs:

Encouraging local chefs, food vendors, and
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restaurants to cut salt usage in traditional
meals.

e School-Based Education-Regulatory Policies.

e Public Health Campaigns: Large-scale media
campaigns promoting low-salt diets and
their benefits.

e Behavioral Change Strategies.

e Gradual Salt Reduction: Encouraging small
reductions over time to allow taste adaptation.

e Healthy Cooking Methods: Using herbs and
spices instead of salt for flavoring.

e Home-Based Monitoring: Promoting salt
intake tracking through food diaries or mobile
apps.

e Family-Based Interventions: Educating family
units to collectively shift to lower-salt diets.

e Food Industry and Policy Measures.

and food

manufacturers to reduce sodium levels in

e Collaboration with restaurants

processed foods.
e Front-of-package labeling indicates high-salt
content in products. Subsidizing lower-
sodium options and increasing access to fresh

foods.

2. High-Risk Approach
The high-risk approach targets individuals
or groups at the greatest risk of health
complications due to high salt consumption.
Based on the study, high-risk groups include:
e Individuals with lower educational attainment
(elementary and high school).
e People with limited knowledge, who are more
likely to consume excess salt.
stroke,

e Promoting hypertension,

cardiovascular disease awareness,
emphasizing the role of salt in raising blood
pressure.

o As part of the education of residents, seminars
on measures against cardiovascular disease in
collaboration with the medical association and

family doctors, etc.



Strengths and limitations

This study has several limitations. First, it is
based on self-reported dietary behavior using the
distributed questionnaire, which may be subject
to recall or social desirability bias. Second, the
cross-sectional design prevents causal inference.
Third, in this study, we did not assess the impact
of individuals already diagnosed with
hypertension on the association between the
knowledge of blood pressure thresholds for
hypertension and salt intake. Therefore,
hypertension treatment status could be a
confounding factor in the association,
potentially leading to an overestimation of this
association. However, this report contributes
valuable insights into targeted interventions. In
addition, examining the interplay of age,
education, and hypertension knowledge allows
for a more comprehensive understanding of
behavioral risk factors for high salt intake.
However, this study is limited to establish
causality between hypertension knowledge,
education, and salt consumption as this was a
cross- sectional report and other factors such as
genetic predisposition, physical activity, stress
levels, or access to healthcare may influence
both hypertension and dietary choices but might

not be fully accounted for.

Conclusion

To effectively reduce salt consumption
among Akita residents, adopting a dual approach
may be beneficial. Based on the findings of this
cross-sectional study, individuals with lower
education and limited knowledge of
hypertension could be considered important
target groups for high-risk interventions, such as
tailored education, counseling, and behavioral
change programs. In parallel, the population
approaches such as public health campaigns,
school

programs, and food industry
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regulations—may help promote broader salt
reduction. However, as causal relationships
could not be established, further longitudinal or
interventional research is needed to confirm the

effectiveness of these strategies.
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el HHBIOT v 7T A EED D Z LT, IV ZHR=— XS D ZENFARETH D,

(F5am] v —F > TR NEIER LI v A7 A X3, FREREOR L7 57,

DERZERHE RSN Y DREIC T ET 5, MO < W LWL TIHICE T 2 A %07
FETHLLEEZDBND,



20 1 2025 12

02. MERICE T L2 EMRBBREERREEY —X/ S AORRIZTONT

ITH, #HRERE, LHLOS, BEHT, BALT, wds, KAk
KRR BR L & o & —

[ER] SR7444 A7 Hb, SMEFERLERHEYYE (acute respiratory infection, LA™ ARI) 23 e
JEVE O TIARGYEISALE DT Hiv ERT—_A T U ARSI LIz, ARl —A T R,
SEGIEFE [k, WHERJM ., PRURIRIEE, &yt %%@bfﬂ#1ouimﬁﬁ%%b\%ﬁw%w
H LN ORMERI R IER TH 0 | DR DMEYIE % 58 O S RIER ) 1A T 2 BEHEZEET S
JEGEREY — XA T A TH Y FATH O LR W“f@@ﬁ%mﬁﬁé&&%m\ﬁ& Bl
YFE DR BRI 5 2 L2 B E LTV S,

R TIE, ARI BEE AT DU T H R GYE S ARG BuE M OV A s TR AEE M 2 AR LT
WD, ARl BERRED B L7 ERIZ OV T, Hﬁ?@fﬁ%@@”%@ﬁk@ofw
Do I T, =4 T U AFIEDD 6 22 A (2025 4F55 15 7 655 39 38) 12, ARl BE MK
DB L7 REUR ORI HONWT E L DD THRET S,

(x5 & k]

OxIgfk : 2025 £ 15 NS5 39 ET 4 H 7 H~9 A 28 H) (2. 1N 6 2°AFD ARl JiEJE
IRIE SR EIEEE © ARI B 2> BRI S AU7- MR g iR 317 Ml (2025 4F 9 H 30 AR
QG H - ErofEESNTHEEETHE (7040 A RS 7 A /LA, SARS-CoV-
2, RIAVTINTZU Y TANVA E MAXZa—FTANA, TA ) /2 TaUA )AL T
T UANA) ROBAIER & U CHEREERZ4E U S HHERSfE (e haaF oA LA,
EhRBIIANA, iR~ T TR~ NLamAf)LA b hULE Y AL B19) .

@FE: VT NVEALPCREZFEML, BInFOAELMHE L,

[BREOBLE] kb E < MHSNTHEFEIRIET A/ /=T a A VAT, 317 KT 81 Mk
ORI SN (B 25.6%) » WiRIiX., 74 7 A VAR T RIK (5% 23.7%) . => 7
0w A VAN 10 RIE (B 3.2%) Th o7z @RIKITEKYG) . 6 HETIETZA /YA LAD
BOBETHST=N, 7T AICAD E, ~IRUF—FDRKNERD ARFa /S vF—T7 ()L 4
Wl oz TFuv A LA EShic, ROWTERSTeDIIRTA TN P A LA
T, BB 35 MR, BPEFIE 11.0% Th o7, 6 AL TIL3 W E 4 Mokt 9 FHILL B2 5D
TV, 8 AURBRIT 2 BIN R b < s iz, T4 v 7P oA L AF, 3BMREIC,
1. 2. ABIDFKITIRIT T 2N H D72, FO A BFATIIHE & B2 2 BRI TH -7,

E 2 B E SNIRIFERUSN CTHEERNE N> 2D, ik~ 27T X< (Bt 32 Mk,
Btk 10.1%) & & /SR T A LA B19 (FHi$k 22 Beil, Btk 6.9%) T, v~/ a7/ I X~
Jifi & B OMBEGeMEALERE D BN O FATIRIL A R L7 6 D & HEER STz,

AT H O REL ZREYSIE OB AR IR D K 9. 4% D ARIFFIR OB HUR I DWW T ez
LTV E 72Uy,
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O3. MERAD FSYY FSAN—DBE/INEZ—2VEAVZIANILR EDEE

EKE—RE, iR E RS, BAART
FR R R B R AR FE R AR 57 AN RAT AR R

(B8] BAD T v 7 FIAN—DRFBIET 20T Z ORI BIEREE (RiF
EhHs . AREH e &) MWRMHEMERICEREZ LT Z N ER ST 5, ABFFEIE. FKH
Wb 7 v 7 HRCHTET S RI7AN—ICB T 2RFAZ =W LN L, #1115 DAEIRE L OHE
HRAER & OB ZRET 2 2 L2 IS L,

[xt5 & H1k] 2023 42 9 A I EREER LRI Ak H G A3 S0 L 725248 - IR EMAEDOEA L
T —% (n=1791) Z MWW T R 21T o 7=, BFEIUIE S B AR FEEE M2 (Brief-type
self-administered Diet History Questionnaire, BDHQ) TaFfi X#v. ko4t (PCA) 2LV 35D
BEAZ - LT, K/3% —2 D PCA Z a7 % =Ky L, 5 5R T, He&#E, o
DfEfk, BEARSER & OBE A R L MRUE TR L7,

[FR] T=krfneil) | e | [MEE © 3 So/F Y -G ohi, B
FRERIE, B, B, WHHE, E0 2, BEOBRMNZ NI L AR E L, S, JERE, R
W, FEEH Y, EIERFR O S, EEEERLE & OBEN A BT, ZONE — TR
X<HE, X2, IRTAEEFICEA, DEER, RLEE, BEAR, FERTEEO Y X7
KT EABEICEEL TWe, MERIX, B8, 2. NCoBERNRZL . FELERRVAE
B RTANR—ZEL B, KA ENREOEBIMEN SN L ERHE Lo, TREEY A
7 OIET & BB LTz, AL, AN EOEERDNS < | IR ECREE H Y S REE L
MET- AL E, n-3 iR, X I Bl12, ©X I D, T MU U LAOEBEENRE) -T2,
HORFEEE) 227 O EH LBE L T,

[(BL] 3 oORHE ALY — 13, TNENRL LT FRBEIESCRERER, A F LA - HERA~
D2 R Ulc, R ERIIRE N T VAP RL AV F AL ARMERICHLE TH D
ZEWRRENT, FAERITEMEBIUC L D MERSCESN RO TR B 223, A b~V R EE
B & ORLEIIIE TR o7z, AT OMEIR U 2 7 BN TR &AM H R O @b o HUS
KDWREMEDR & D, AWIIEDTRIMIKRBUET — & 2 WTZEEMAET ICH V. —J7 TRAWIFZEIC &
% R R ME R O PR F-CFHME DMK, R R T A S—~O—{b D L SHFRETH D,

[#aw] N7 v 27 RIAN—DREFE RS = DENTIA U Z L AF LOMEIR & BE L TR Y |
THEERY - MBI S & B & 2 o ORI O EEM ) R ST,
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P1. ER2 6 MNARRICEBTABAOEENE FEIESICEASFE

VU*T'VH*V{ TI XN TA L, BHLEE 2, K, REGE 4, SRR
, BRRAGHY, EOKEE—ER Y, BRI 2, BAAST L
lﬂmﬁ%Eiﬁﬁé% ISR TR, 2B — 27— 7 Rt

[(BFR] BALITARORERHKEL XX DREBREER CH D, HATOFHERERTHL X
RUE, NBE, AL, FLROMBIZA., = 1r ¥ — A L OAERBERE OMER 72 KB B
#é@%@% YTHDH, TNHORIE, ALY A I FHERORENE, BMI A2 L
DERKICEVEEFTHZENMESNTWVD, L, BHADRZREL FILlh o THEREHR L
DOBFEIZHONTIE, ERARICL > THEAR B L TE 67, HARAANEHAZ G L Lok iR
b TW5,

[BR)] BARNCHRT AR T O EEREHE (¥ o 7B, BE. K, =xr¥—)
@aﬁikimwxﬁﬁﬁgkﬁﬁﬁéﬁ%#_?6_k%9%kLto

[ 5] 2014~2019 4EIZ 248 L 7= H AR AREF 1,210 $HOH{A1 & 24— FMIBW T, 4% 5~6 4 H
Wi S DGR T — # % Bfs T & 72 937 #Z& ct SGUTREWT AT 2 F20i U 7=, PERS VY 6 0 A CRR
kaﬁﬂ%%wf\z%%%%xxwi*wﬁ—éﬁ%%wﬁbtoﬂ%@%%ﬁm% . fi
SR AGAREFELRE (BDHQ) MW TR L. RHADER, BMI, FLIEOHARE, WW

M, SEERENE L CRRARERMZEIC L UE LTz, #ER %ﬁ%%w\#%®E%\

BMI, HZAEEE, BB, TRRAPEE SR LA R L LT L2 BT, RMERDOREER
B E AT OFERER L OBE LT LT,

[#ER] BWEEIRSITOFEER, BT OX 7 EEAE (9/H) 1T, BE 7 EEREB=-
0.001, P=0.047), @it o 37 B (B =-0.002, P=0.005,) . @i#IEIEEEH&E B =-0.0022,
P=0.010) L ADBHEEL R L, WWMES N7 EEBEE (B =0.003, P=0.020) & IXEDOBEELRL
7. B ORI E A & (B=-0.003,P=0.012,) HLEMMEIRE R (B= -0.005,P=0.005) )
kﬁ@%@%fb fipit %~ 378 (B=0.007,P=0.030) & T EDR#EZ /R L=, HM =% /L¥

I 2 X7 BB (B = 0.238, P=0.020) & EDRS# AR Lz, & X7 E G [EEED
fHm 2 LTz,

(K] HARARERICRBWN T, 2 o7 BOBERIIRAL T O FEREREEL L R x L ¥ —
GHRELEEOMEZRL, R RVE, By 7B IRER X OEWEIRE BRI
%kﬁ@%ﬁérbtol¢®ﬁ$ﬁﬁ®@w#l%&“’%@%5157 EpEARIR S, B
HEHRRICBIT 2 RBREOEEEN RSN,
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P2. 41 VPRI TIZHEITHERITROZEE LB : 2030 FFE TORMEICMITT

TUV—=7 KT R, =Uh-Th )Tz, F=—engf)=W, <=7 FLF T/ E
J
NUB 7T 0 Rep B PEEEFRE (A RXUT - Vv ANH)

[BEE] AR, A2 RRUTICRIT D56 (TB) *R O/ 72 ik 2 L, 2030 4 £ T
ORMIZE T CTEOERZ MRS E57200, EERNOTET VAWK A2 f5ET 5
ZEHRBEMET S,

[J7¥E] 2024 4ERR TS RZ#5# (Global Tuberculosis Report2024) | . A > KR & 742
K DB E (2023~2024 4F) | 35 X TN 2019~2024 =D EIC PubMed 35 X T WHO 77— 4 ~X—
B SN EFANEEEL S LT T T4 T L a—2FE i Lz, SO -mR a2k
WAL, ERmEhn, EERE, BIOEHNR T 0 s T LRI 2B LT,

[FER] 1> RRUTIHKRE L CHRE 2 (O SRIETH Y . 4ERIK 100 1710 FFBLE 51
FAEL, HRBIROEGOR 10% % HHO TV 5, EFMRHFIZLEL TWDLHOD, £ 16% D
WDBEPEIRE UTIET D, HANRSZIE TB ORI ERIZ T 87% T 5 D6 L, %A
MRS EE (MDR-TB) OIRIRAEIL 60% ARTIC L EE > Tnd, TekEEEL LT, 2o,
DT RERE~OT 7 B ADOHIR, EFETFEOKS | (S RFIMETMER ERFTF b5,
ITHEOR Y A E LT, [SatuSehat] 7 P X WY AT ADEAN, 7y T RERADOWE K, Al %
AW A7 V== RT Vw7« TT7A_—hK v 7 A (PPM) ET V72 8RS, SERIK
B L OVBIEAGE OB I A Bk 2 R LT 5,

[#58512030 4 £ TIZA ¥ KR U7 TR A RS 5 721l FHIRN, WE e T ¥ &2 VR,
MDR-TB H LDt A SR S L BE X EZREG LT e —F RO b, BUF,
BN, 77 2 v — RO X A WS, FEEEOR WA v KR T OB T
BEIES L8l 72D,

[ZF—U—F] fE%, 4> Fxv 7, ZAMEREE (MDR-TB) | B, 2030 4AR#4
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04. BADBFHEEIZHITABEER FLRE/NN—2T ™ FOEEE

RARESE, ARIEN, RO, ST
TR RS2 R FBE R R JERMAT AR - AR R

[BR] ABFIEIE. BAROE G a2 R RIC, B - ORI, WG O - REEZEE L Tk
EMARNLARAEAN=T U NEO#EEZRFT O EERNE LT,

(x5 & B RUFFTIAEMAIFE CTH D . A V¥ —F v NHETE =X — B STV 20-55 %
DAtk 2,406 A (20-24 7% : 328 44, 25-29 % : 333 44, 30-34 % : 332 4. 35-39 % : 325 4, 40-44
% @ 342 4, 45-49 5% : 336 44, 50-55 ik : 410 AR L Ir o, MBBEAEUTIEMEA N LR L
L. HIEIZIX B AZERR Job contents questionnaire (JCQ) 22 T8 H iz v 7=, FREIEA & BRIk ED
HHEENOHEFEOa ba— 2B L, BEEEA N ADIEEE L LB AamZ RO 2
F— L TR L CHHT 2 TREANT 28 Lz, BRESARN 75 /S—% v & A VLI L& B AT
DSEIVN, A & RS AT M L EFE L7z, 7w b A3 Copenhagen Burnout Inventory(CBI) @
EANP-BD) - fEE(W-BI) « xtABSE# N—2 7 7 NC-B)D 35D FLREAFRIEE L, FALRE
XN RE T A L2 ICQEE AR & 7 b ADRE, B L O &L O I,
ICQ @ k] « [FESCEE, SR e 7 7 N AR AREET 57200, BERR AT 4 v
ElR ot 21T o 7-, AT, L ¥ T 4 — XL %A TH S WHO-HPQ., JCQ D FALR
FETHD EaE] - RS, BB, BB, ERER - Bkl e L,

[R5 5] BB KOT 7 M A LoHRiE (QL, Q3) IXFnFh., MEAM A 0.50 (0.46, 0.56).
P-BI %% 37.5 (16.70, 54.2) . C-BI 7 33.3 (20.80, 50.0). W-BI %% 35.7 (21.4, 50.00) Cd» > 7=, 25
FDOHIH, FELNRNRWIMEIL 1617 4 (67.2%) . MEICOWTCIXFRE CTh#E LT 5 otk
X654 (2.7%) . BUETH#EL TWH L5544 (23%) Thorz, ICQ D EFIHHE L [FEX
EoRRfE (Q1, Q2) IXZH <4, 10.0(9.00,11.5) & 10.0(9.50,11.5) TdH ~ 7=, EIFIIHT DOFE R,
BB ARAEO ARV A L R, C-Bl ZRE =27 v hOHE‘AHRA -7 (P-Bl: OR = 1.68,
95% Cl = 1.37-2.07, W-BI: OR = 1.23, 95% CI = 1.00-1.52, C-Bl: OR = 0.88, 95% Cl = 0.72-1.09) , *
7o, TELRW W AITWD N E R N—=2 T 7 FOHmE A~ 7= (P-Bl: OR=1.37,95% ClI
=1.09-1.73, W-BI: OR = 1.42, 95% Cl = 1.13-1.80, C-Bl: OR = 1.42, 95% Cl = 1.13-1.79) ., /% L T
WHNEZLTWRWA SR N—=0 T 0 hOMER\I 8> 72 (OR = 1.89~2.29, 95% Cl= 1.09-
1.80) , ERIXEPEFE L NZEA—T U N D90 -> 7= (P-Bl: OR = 0.95, 95% CI = 0.90-
1.00, W-BI: OR = 0.94, C-BI : OR =0.90, 95%Cl = 0.89-0.99) ,

[K5am] BRI Tk, FE86 - MEOFREL W7o FEEREE, FFE - L5106 038
EWVoOTERIGERE L, AV H ANV RZEET L Z ERHELNE o Tn, TNHORERNS ., E)
WD A 2 B v~V A BN 72 B0 #7 T, EHENE ORI Tk, FERE~
DELECTRIG N R H Off k72 &, MAENZRERDMANEECTCH DL B DI,
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O5. BARDMAEFEREFICHS THMMEE I LAILOEE

ARIGT L, e RSO, JDBETIEL, (b3, RIHEA Y, SBIAGR2, AT (e
2, BPRAST-2
BRI SRR, 2B KPR AR RO RHI A : - AR A7

[BRY] ABFEIE, HURAEFEEmE IS8T IR E 7 LAV OBE ARG T 52 2B E L
77

(45 & FEE] ARSI ZE Cd v | ILAETITEED 65 kLl Lo &g 1416 4 CEEFin 75.3
+ 6.4 5%, MEB52%) ERGE Lz, 7 LA VITEERN DR - tA o 3 FREE I oW TR
L7, R LA LiX Yamada O FEHEE 7o, (DERRY 7 LA JLid Shimada O 5EHE# 2782 K&
AKFx=v 7 VA MIGEEND D OICEET S EMIEE Z2 HWic, 42897 LA /i3 Makizako D45
HrfHnic, ThEN5 DOEMEHD Y H, 1 2L RIS LELEGE (7 LAVFY ] LER
L7z, VLT B AEERR UCLA fIVHUEOREE (3THH) ZHWW TR L, &FF 12 AR D 5 H 5 i
PLEZIMUEA Y & ERE LT, IUUEE 7 LA Lo B, RO A A2 NI A, 7L AL
EUEBRAES L LS Ea VAT 4 v 7 BRSHIC L W FEF L, 4~ Xk (Odds Ratio: OR) & 95%
fEHEIX[# (95% Confidence Interval: CI) Z&HH L7, & &L LT, FHn, B, body mass index

(BMI) | MUEOAEE REFROL, B - Sl O, SIRAEEOAEE, BRI ROAHE, P
CZbvofE ) - BWHOKT., HMFREOFRE, AEAERIMELHRA LT,

[FER] 7 LA ML T 2FHOEIGITH IR 7 LA VA 855% (n=1211) | LERRIZ LA A
19.8% (n=280) . #EHI7 LA /LH3588% (n=832) Th-o7-, TDOHFTH, UEDH D NI
HIRH 7 LA VT 27.0% (n=327) . DEEZ LA LT 50.0% (n=140) , #5271 A )L C 32.8%
(n=273) Tholo, HEESHTORE, AU LEHZHAT, V&S D FETIIRTOZ A
TOTLANMIBWC, ZVANVERTLIA y ARFEICE -T2 (FIEF~Z LA OR = 2.66,
95% Cl: 1.72-4.12, LFERY~ L1 )L OR = 4.36, 95% Cl: 3.30-5.57, #2977 L/ /L OR = 3.12, 95%
Cl:2.37-4.12), AN ORGSR, AU LEEIZHAT, MRS W BETII2ToX 4 7D 7 L
ANVCBNCT T LA NVERT LAy APFEICEP> T (HERZ LA /L OR=2.13,95%Cl: 1.31-
3.48, DEET LA /L OR=3.36,95% Cl: 2.41-4.70, #L21~7 L A /L OR =2.37,95% Cl: 1.64-3.41),

(#am] MU/ E(E S EE 2B T 2 AMEIZ 7 LA LD U R 7 R+ Th DAl RetEnmg sz, =

NHDORERND, HIBTEEREE ~D 7 LA VTR T OB 23 5 LT, milnE o<
IS E DN BREE bR A IS BT oM ERH D L F R BN,
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06. ARMEICEEYT 2HBEFORE : HARFEFIFANETSLIYBIEZETD

/NIRRT, BPRSAR T
KRR FRFBE SRR B« SR T R

[B#]
Hﬁ"xfé:»l}f%ﬁ’j%r FERIE 7 FE &GP A PEMEAR T & OBREIC SW TG AER S TV D
< AR DSREIR 57 B K ONR R OSL B E B2 L EOFRIAM I KIT e
*ﬁ.ﬂ“ Lo A3 7200, AWFZE TIEH BRI R 2 R 55 B & S IRH A D528 2 e LTz,

(x5 & Hik]
2021 9 | Hd F—x v MESHITRET 2 BAN k) otk 3,228 4 (18~41 7%,
V) fn 32.625.3 %) AXIRICHE AL EM L7z, TV A TH D HRIEIL Visual Analogue Scale

(VAS,0-10) Z vy, Hif& 1 JAENZHBIT DR KOFAICONTIRUEH L L DE“ARmH D™
LEF LTz, BBEER T ORI 57 B 1% Copenhagen Burnout Inventory % v, Personal Burnout (PBO) |
Work-related Burnout (WBO) . Client- related Burnout (CBO) ™ 3 KA A »OHHf T _fiifk L7-
BT W, SRR AL, EI7 @R, 1 B OB, 1 H 5kg DL EOBEEW D% -
[R5, B DA HE 2B L 72, ﬁ.ﬁrﬁﬂﬁ Ty CEBEBINR VAT 4 v 7 EIFET IV E VW,

(#5251

SR OB AR EH T HEIE1E 88.9%., HEHENE A R EHEOEISIT 79.1% Th-7=, CBl O
JufE (1Q-3Q) 1%, PBO25 /4 (8.3-50.0) . WBO39 /4 (25.0-53.6) . CBO37.5 & (20.8-54.1) T
bolz, FERMARTZRTHIEE O fEEBOB G, I B 46 Ll E2Y 13.4%, 1 H D
SEHEER] 3 BERILLEAY 53.4%, 1 HIZ 5kg ML EOEEYZ EH Y A 30.3%. RiH ORESH M
105% Tdh-7-, AR E CBlI L DBEEICB T, Fhlizh v hA7 L Uiz y ZR/BIE DR
H. PBO (p<0.0001) . WBO (p<0.0001) . CBO (p=0.0001) THEZEA#RD., ARIENH 5%
BAHEAE T E N R < 72 M 2RO T, FERAARTIE, BEEMHF EHVICBWTHAREE O
F“ﬁ 25 BEEL (p=0.098) A iR, BMI, (DA M FEE fa NBHE BREEE, A4 s L7
TTFILTHE L 72> (OR=1.323 [95% Cl: 1.01-1.73]). & D ITHEHE ST FE 20 2 72 2625 Bt
DOfEH . PBO (p<0.0001, OR=1.96 [95% CI :1.55-2.47] ) . WBO (p<0.0001, OR=1.69 [95%
Cl: 1.34-2.21] ) . CBO (p=0.0005, OR=1.49 [95% CI :1.19-1.87] ) X, W7 b Afm & D
AERBEEZZE O,

[B%]

2 IS AT ORER . R T 2T VITINZ 5 & IR ANT & ORBERHEA L, HRIEICITS
RRZER L0 BASHEGHE T AR < BI5- L TW D aTREME R STe, 7272 LEIEMITE CTH 5729
RO T FIIAME T2 < THH IR Z IR L TO D TRErE b BT D LER H D,

G
— ML T 2T I N T, H R IR PR 57 B 23 S R AL LV RS BT 2 2 & B R bz,
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SFITEEE KERAREAESS AL
(SFIT4ETH 4 H BIAE)
K4 I & W
BT T BRI R A 2 BIS R
FitE EA T W R
FE #(E B TR T R
Kig FHT B R T 2 mok
nok BRI KS: KBRS R TER) (s %
Ma HE B LR AT R & R
Perk AT | BKEMBHERALS S 0 e m R
ek (i B IR 2 B2 F
Bk £T KIS KEBES R R %
N BKFR PR 2 4 — R
Wik (BT B R EE 2 B
haE e BT KK KEBIE S RIITER [ B
BoW mEE %7 KIS KEBES R R %

(A%  BERROBE

FHEARBEEEREIZDOINT

MHEARBAFEOSE T, A H1RLVBEIASIAET, UFDEBY TT,
28 (H#KR£E8) 11 10,000 M
28 ((MA&=E) 1000 M

FUTIRIA DG

Rl 18670 &5 16557901

WIT4 DB LT

54 0 868 (NTF s nTF) JEEK : 868
M5« i 1655790

(50 NIE,  HFRRE)

A4 TXZrragyava,vA Ty A
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KHBRAREAEFSEERHE

Bk ADIIKHBREARAAESS (Akita Society for Public Health) & #3925,
B4 ARSEFMHEEOAREEORN EICFS T EENET S,
B ADIAIERO BHZER DT OIZROFEELIT D,
L TR, ' I —H 0B
2. RBMOM AL
3. TOMAZD AR L E A F
FUE ARZOHMICEFETL2EANTIHETOSBICRD LN TE, FMRSITHERLF
HEICBNMTHZENTE D,
& ADOWEEICHL THELRFHEZFR T L2202 MEFEANELE L,
NG PR MEE ARIIH RN O ARG - R EF OBIRE | T R ORTEITBHR S

[E DA THBTBORRE . iR 0 D D 3 T4 DF TR T .
BEtgk FRMUFEAOEBEROLIIEDD,

1. FEMEFENIMEFEASICHE L, KSOERE ICHERFHEZNET D,

2. FRMEEAOEHIL 2L L, BEEHIT R0,
3. FRMFEAZIISFAIE UTHE 1 [, RS BMEICER L THES NS,
4. FERITFEMIFASITBVTRET D,

FBINEK FRREILOEOHNREOEE K OGEHROFHLHY T 5, FEh A

TFEERMHET 5,

HILS FRREIIFAIE LTHE I BRI D, HFRE TIIRBEONIEREK LFT#E

Ftk MEIOSUT, BIT—FETH LN TE LN, A2OAIZBWTITbLs & =
T—FIFERMEEAROAREZZ T 2T TR B0,

FHr—k ARJINTHNRELEI T —F0ORMEICHIZ> T, BEaRE22NE & LT
NG HZENTED,

Bk AROFEGEROFEZ, KARFEREBLEFRITERETE S - R 2RI
i<,

FHI  AE R BEIE TR 1542 10 H 9 A X v B34 5,
Rk 20 4F 6 A 9 HikIE
SRk 2246 A 4 HE

Rk 28 427 A 25 HikIE
SRk 3144 A 1 HiiE
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K H AR A 1 BT AR )

(=8)
% BOFERIIKOLBY LT 5,
1. AZBIX, Zo0F20BBICERATLIHEEZNRE LESBETH D,
2. B&AIX, ZOFE0BBICERTHEANERNGE LTEBTH D,
(FFa%)
5k ZBOFESBITROEIIITED D,
1. AZBOFESEIT 010,000 HT—HLLEET D, —OICDE, 14D FHRE
B, R3O EZIT 52 LR TE D,
2. B&EEOFSEIT 1,000 M &35, BREIFFIRASICBIL, 256 1ol
BT HIENTED,
3. RBEWMLIZE TR LCX 24, BN EORMERRT 503, FRiEITesit
L7220,
CETEE OB INE)
W= kSO MNEIL 500 HET 5,
(&FHEED)
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