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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic has imposed significant psychological stress worldwide. Although
many studies have examined the mental health impacts during the pandemic’s early phase, evidence from the late phase remains
limited. This study investigated the associations between COVID-19-related anxiety and sense of coherence (SOC) with psychological
distress among rural residents during the pandemic late phase in Japan.

Methods: This community-based cross-sectional study was conducted from July 2022 to March 2023, the late phase of the COVID-19
pandemic. The participants were residents of rural communities in the Shimane Prefecture, Japan. They were recruited through a health
check-up program arranged by a cooperative organization for farmers. Psychological distress was assessed using the Kessler 6-item
Psychological Distress Scale (K6); COVID-19-related anxiety and SOC were assessed using self-administered questionnaires.
Multivariable logistic regression analyses were performed to examine the associations between pandemic-related anxiety, SOC, and
psychological distress after adjusting for age, sex, subjective health status, and communicative health literacy.

Results: Of the 1,310 individuals who underwent health checkups, 743 agreed to participate in the study, and 664 who completed all
questionnaires were included in the final analyses. Psychological distress (K6 > 5) was observed in 29.2% of participants and was more
prevalent among younger adults. Fear of infection (OR = 1.32, 95% confidence interval [CI]: 1.05-1.68), stress related to mask
wearing (OR = 1.35, 95% CI: 1.10-1.68), and concern about reduced income (OR = 1.32, 95% CI: 1.08-1.61) were associated with
higher odds of psychological distress. Higher SOC was inversely associated with psychological distress.

Conclusions: During the late phase of the COVID-19 pandemic, several COVID-19-related anxiety factors, particularly fear of
infection, stress related to mask wearing, and concern about reduced income, were associated with psychological distress among rural
residents. Higher SOC was associated with lower psychological distress, suggesting that strengthening individual and community

resilience may be important for mitigating the mental health impact of prolonged pandemic conditions in rural settings.
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Background

The coronavirus disease 2019 (COVID-19) pandemic,
from January 2020 to May 2023, has affected the physical,
mental, and social well-being of individuals for a prolonged
period. In the early phases of the pandemic, public health
and social preventative measures, including stay-at-home
orders, restrictions on economic activities, and physical
distancing, were rapidly implemented in many countries
following the World Health Organization recommenda-
tions and national policy guidance [1-3]. In Japan, repeat-
ed state of emergency declarations and quasi-emergency
measures issued between 2020 and 2022 under the Act
on Special Measures for Pandemic Influenza and New In-
fectious Diseases [4, 5] have substantially affected daily

life, work environments, and social relationships. These
changes likely contributed to increased psychological stress
by heightening social isolation, anxiety, and financial hard-
ship. Numerous studies have reported an elevated preva-
lence of anxiety and depressive symptoms across countries
and socio-demographic groups during this period [6, 7].
The prolonged nature of the pandemic has created a
chronically stressful environment, raising concerns about
the psychological health consequences, such as anxiety and
depression [8, 9]. Under such difficult circumstances, in-
dividual stress-coping capacities play an essential role in
maintaining good mental health. In this context, sense of
coherence (SOC), which is a core concept in Antonovsky’s
salutogenic model [10], has garnered much attention as a
psychological resource that enables individuals to maintain
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their health under sustained stress. SOC reflects the extent
to which individuals perceive life events as comprehensi-
ble, manageable, and meaningful components [11]. As
SOC emphasizes mechanisms that allow individuals to mo-
bilize internal and external resources for well-being, it is
considered highly relevant during prolonged public health
crises [10, 12].

Given that the pandemic has created sustained and mul-
tifaceted stress across diverse populations, SOC may have
played an important protective role by helping individuals
reframe stressors, access available resources, and maintain
a sense of purpose under those challenging circumstances.
Studies conducted across various cultural and social con-
texts demonstrated that SOC buffered adverse psycholog-
ical impacts from the COVID-19 pandemic, reduced anxi-
ety and distress, and contributed to better mental health
outcomes [13-16].

Despite these important contributions, several critical
gaps remain in the literature. Most previous studies were
conducted during the early phase of the pandemic (2020—
2021) and primarily focused on populations whose daily
lives were substantially disrupted, such as metropolitan
residents [6, 7], healthcare workers [17, 18], university
students [19, 20], and individuals transitioning to remote
work [21]. Although these groups experienced consider-
able and abrupt lifestyle changes, less attention has been
paid to rural regions, characterized by low population den-
sity and aging individuals, where the nature and intensity
of pandemic-related stressors may have substantially dif-
fered. However, research in rural settings, particularly in
Japan and other Asian countries, is scarce. Moreover, a
limited number of studies have examined the impact of
COVID-19 on mental health during the late phase of the
pandemic. Prolonged exposure to stressors, behavioral fa-
tigue, and shifting risk perceptions may have altered pat-
terns of stress and coping during this late phase.

To address these gaps, we conducted a community-
based study during the late phase of the COVID-19 pan-
demic in the Shimane Prefecture, Japan. Shimane is a
representative rural region characterized by its lengthy dis-
tance from any major urban area and a small population
(641,396 people as of October 1, 2024; approximately
0.5% of the total population in Japan), with a high percent-
age of older adults (35% vs. 29% in Shimane and the na-
tional average, respectively) [22] and agricultural workers
(6.6% vs. 2.9% in Shimane and the national average, re-
spectively) [23, 24]. Therefore, we aimed to investigate the
relationship between COVID-19-related anxiety, SOC,
and psychological distress among rural residents in the late
phase of the COVID-19 pandemic. This study may pro-
vide important information about community resilience
during a persistent pandemic.

Methods
Study design and setting

This cross-sectional study was conducted in rural com-
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munities in Shimane between July 2022 and March
2023, approximately 2.5 years after the COVID-19 pan-
demic onset. The seventh and eighth waves of infections
emerged during the study period, although most pandemic-
related restrictions in Japan had eased.

Participants

The participants were residents of six communities in the
Shimane Prefecture, Japan, and members of the Japan
Agricultural Cooperatives (JA), a cooperative organization
that supports farmers and rural communities and provides
a wide range of services, including agricultural support,
financial services, and health-related programs. The partic-
ipants were recruited from among those who underwent
comprehensive annual health checkups during the study
period from July 15, 2022, to March 31, 2023. Of the
1,310 individuals who underwent health checkups during
the study period, 743 agreed to participate in the study and
provided written informed consent. After excluding indi-
viduals with missing data, 664 participants were included
in the final analyses.

Data sources and measurements

All the data were obtained from the self-administered ques-
tionnaires. The participants were instructed to complete the
questionnaires at home before their health checkups and
submit them in sealed envelopes on the day of the checkup.
The questionnaires included one regarding COVID-19-
related anxiety, the Kessler 6-item Psychological Distress
Scale (K6), and the 13-item Sense of Coherence Scale
(SOC-13); and demographic and lifestyle factors were also
obtained. Participant data were provided by the JA in an
anonymized form, with all personal identifiers removed.

Variables and definitions

COVID-19-related anxiety

To assess pandemic-related anxiety, a questionnaire con-
sisting of eight items was developed with reference to a
national survey on mental health during the COVID-19
pandemic conducted by the Ministry of Health, Labour
and Welfare of Japan in 2021 [25]. Questions inquired
about anxiety due to (1) fear of infection, (2) fear of dis-
crimination if infected, (3) stress about wearing a mask, (4)
restriction of leisure or travel, (5) restriction of occasions
to meet family or friends, (6) difficulty dining out, (7) con-
cern about reduced income, and (8) difficulty accessing
health care. Each item was rated on a 5-point Likert scale
(1 = strongly disagree, 2 = disagree, 3 = neither agree nor
disagree, 4 = agree, 5 = strongly agree). The scale demon-
strated good internal consistency in this study (Cronbach’s
a =0.80).

Psychological distress

The Kessler Psychological Distress Scale (K6) has been
widely used as a reliable screening tool to assess popula-
tion-level mental health status in various populations,
including Japanese people [26, 27]. The K6 comprises six



items rated on a 5-point Likert scale, with response options
ranging from O to 4 (0 = none of the time, 1 = a little of
the time, 2 = some of the time, 3 = most of the time, and
4 = all the time). The total score ranges from 0 to 24, with
higher scores indicating greater psychological distress.
Consistent with previous population-based studies, we de-
fined psychological distress as K6 > 5, a threshold shown
to have acceptable sensitivity and specificity for detecting
moderate mental distress in community settings [28]. In
this study, the internal consistency of the K6 was excellent
(Cronbach’s o = 0.87). The “alpha if item deleted” values
ranged from 0.83 to 0.96, indicating that all items contrib-
uted positively to the overall reliability of the scale.

S0C

SOC was assessed using the Japanese version of the 13-
item SOC-13 [29]. Each item is rated on a 7-point Likert
scale, yielding a total score ranging from 13 to 91, with
higher scores indicating stronger SOC. The internal con-
sistency of the SOC-13 scale was high (Cronbach’s a =
0.86). The “alpha if item deleted” values ranged from 0.84
to 0.86, indicating that all items contributed positively to
the reliability of the scale.

Other variables

Age, sex, farming frequency, underlying diseases, smoking
status, alcohol consumption, sleep condition, and exercise
habit information was collected using the questionnaire.
Lifestyle variables (smoking status, alcohol consumption,
sleep conditions, and exercise habits) were assessed only
among participants aged <75 years (n = 590) because the
health checkup questionnaire differed between those aged
>75 and <75 years. In addition, subjective health percep-
tion was obtained using a single item rated on a 5-point
scale (1 = very bad, 2 =bad, 3 =normal, 4 = good, and
5 = very good) [30]. Communicative health literacy was
also obtained using a 5-item scale based on the framework
proposed by Ishikawa and Kiuchi [31]. This scale evalu-
ates an individual’s ability to obtain, understand, commu-
nicate, and apply health-related information in daily life.
Each item is rated on a 5-point Likert scale (1 = strongly
disagree, 2 = disagree, 3 = neither agree nor disagree, 4 =
agree and 5 = strongly agree), with higher scores indicat-
ing better communicative health literacy. The internal con-
sistency of the scale was acceptable (Cronbach’s o =
0.80).

Statistical analyses

Statistical analyses were conducted to describe participant
demographic and lifestyle characteristics and examine the
factors associated with psychological distress. Categorical
variables were summarized as frequencies and percen-
tages, and continuous variables were presented as means
and standard deviations. Group differences were assessed
using the chi-square test for categorical variables, Stu-
dent’s r-test for means of two groups, and one-way analy-
sis of variance (ANOVA) for means of three or more
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groups. To investigate the associations between COVID-
19-related anxiety and psychological distress, we con-
ducted a series of logistic regression analyses using dichot-
omized K6 scores as the dependent variable. Although the
COVID-19-related anxiety items were treated as individual
indicators rather than as a composite scale, we checked
variance inflation factors (VIF) by entering all items in a
linear regression model: all VIFs were <10, indicating
little evidence of substantial multicollinearity among these
items. One of the eight COVID-19-related anxiety items
was treated as a continuous variable and used as the pri-
mary independent variable. SOC was also included as an
independent variable in the form of a continuous variable
in all models. To facilitate the interpretation of the effect
size, SOC was standardized, and the associations were
estimated per standard deviation (SD) increase in the SOC
score. We controlled for age and sex as potential con-
founding factors. In addition, subjective health status and
communicative health literacy were controlled for based
on previous knowledge [31, 32]. Odds ratios (ORs) and
95% confidence intervals (Cls) were reported. A two-sided
p value < 0.05 was considered statistically significant.

Because lifestyle variables (smoking status, alcohol con-
sumption, sleep conditions, and exercise habits) were
available only for participants aged <75 years due to dif-
ferences in the health check-up questionnaires, we con-
ducted a sensitivity analysis restricted to this subgroup
and additionally adjusted for these lifestyle factors to ex-
amine the robustness of the findings.

All analyses were performed using JMP Pro version
17.2.0 (SAS Institute Inc., Cary, NC, USA).

Results

A total of 664 participants were included in the analyses,
with a proportion of men of 481 (72.4%). The mean age
was 60.2 years for men and 59.1 years for the women. The
percentage of those with a K6 score above the cutoff of 5
was 29.2%. The mean SOC-13 score was 63.5 (standard
deviation = 12.1). To assess potential bias due to missing
data, we compared the characteristics of participants in-
cluded in the final analysis (n = 664) with those excluded
because of missing questionnaire responses (n = 79). The
excluded participants were somewhat older (mean age 68.0
years, SD = 12.6) than those included in the analysis (mean
age 59.9 years, SD = 14.8), whereas the sex distribution
was similar between the two groups (74.7% vs.72.4% men).

Table 1 presents the proportions of participants classi-
fied as having K6 > 5 and the mean SOC-13 scores ac-
cording to demographic and lifestyle factors. The propor-
tion of participants with K6 > 5 did not differ significantly
across age groups (p = 0.138); however, the prevalence
tended to be higher among those aged 20-39 years and
lower among those aged >70 years. The SOC-13 scores
also differed significantly by age (p < 0.001), showing an
increasing trend with advancing age. Neither the preva-
lence of K6 > 5 nor SOC-13 scores differed significantly
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Table 1 Psychological distress prevalence (K6 > 5) and mean SOC-13 by demographics and lifestyles (n = 664)

Variables Categories n K6>5 p-value® SOC-13 Mean (SD) p-value®
Sex Male 481 27.9% 0.212 64.1(11.6) 0.055
Female 183 32.8% 62.1(13.1)
Age (years) 20-29 31 38.7% 0.138 58.5(12.3) <0.001
30-39 47 42.6% 58.4(15.0)
40-49 103 28.2% 60.9(11.9)
50-59 62 33.9% 60.5(10.8)
60-69 203 30.1% 64.8(11.3)
70-79 202 23.3% 65.9(11.6)
>80 16 25.0% 70.8(10.2)
Farming frequency Daily 413 21.8% 0.129 63.4(12.2) 0.218
2-3 times/week 113 12.8% 64.8(11.9)
Once/week 60 26.7% 64.2(11.0)
Once/month 13 23.1% 62.0(13.7)
Not farmers 45 24.4% 60.1(11.3)
Underlying diseases Present (>2 diseases) 274 29.6% 0.714 64.3(11.4) <0.001
Present 130 26.2% 64.8(12.4)
No diseases 224 31.3% 61.2(12.2)
Cured 36 25.0% 68.2(12.5)
Smoking status™* Non-smokers 477 31.2% 0.178 62.5(11.9) 0.045
Smokers 113 24.8% 65.0(11.3)
Alcohol consumption®* Non-drinkers 244 32.0% 0.382 61.9(11.6) 0.095
Occasionally 121 32.2% 62.8(12.1)
Daily 225 26.8% 64.3(12.0)
Sleep condition™* Sufficient 357 22.7% <0.001 65.0(11.7) <0.001
Insufficient 233 41.2% 60.0(11.6)
Exercise habit** Regular 141 28.4% 0.628 64.1(11.6) 0.221
None 449 30.5% 62.7(11.9)
Self-rated health Very bad 13 69.2% <0.001 57.2(10.5) <0.001
Bad 99 43.4% 58.8(11.1)
Normal 453 28.0% 63.3(11.8)
Good 83 15.7% 70.4(11.2)
Very good 16 12.5% 69.1(12.0)
Health literacy 1st quartile (lowest) 162 26.5% 0.141 63.3(12.2) 0.151
2nd quartile 185 27.0% 62.6(11.8)
3rd quartile 174 27.6% 65.3(12.7)
4th quartile (highest) 143 37.1% 62.8(11.4)

*For K6 > 5, p-values were calculated using the chi-square test.

For SOC-13 mean scores, p-values were calculated using Student’s t-test (two groups) or one-way analysis of variance (ANOVA) (three or more

groups), as appropriate.

P-values are presented to three decimal places; values <0.001 are shown as <0.001.
**Lifestyle variables (smoking status, alcohol consumption, sleep condition, and exercise habit) were assessed only among participants aged <75 years

(n = 590).

according to disease status, farming frequency, drinking
frequency, smoking status, or exercise habits. However,
the participants who reported sufficient sleep had signifi-
cantly higher SOC-13 scores than those who reported in-
sufficient sleep (65.0 vs. 60.0, p < 0.001).

Table 2 shows the proportions of those with K6 > 5
and SOC-13 scores according to their responses to each
COVID-19-related stressor item. For most items, K6 > 5
proportions increased as responses shifted from “strongly
disagree” to “strongly agree.” In contrast, SOC-13 scores
decreased as the responses shifted toward “strongly agree.”
The participants who strongly agreed with stress-related
statements, such as, “I am worried that I or my family
might become infected,” “I might be discriminated against
if infected,” “My work or income has decreased,” and “It

has become difficult to receive medical services,” had
higher percentages of K6 > 5 and lower mean SOC-13
scores than those who disagreed.

Table 3 presents the results of the multivariable logistic
regression analyses that examined the associations be-
tween each COVID-19-related anxiety item and psycho-
logical distress (K6 > 5) after adjusting for potential con-
founding factors. Each anxiety item was entered separately
into the regression models together with SOC and covar-
iates. The participants who reported higher fear of infec-
tion had increased odds for psychological distress (OR =
1.32, 95% CI: 1.05-1.68). Stress about mask-wearing
(OR =1.35, 95% CI: 1.10-1.68) and concern about re-
duced income (OR = 1.32, 95% CI: 1.08-1.61) were also
significantly associated with psychological distress. Other
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Table 2 Psychological distress prevalence (K6 > 5) and mean SOC-13 by COVID-19 stressor responses (n = 664)

n (%) K6 >5 SOC Mean (SD)
Fear of infection
Strongly disagree 17(2.6) 17.7% 67.1(11.9)
Disagree 85(12.8) 18.8% 67.9(11.1)
Neither agree nor disagree 168(25.3) 21.4% 63.4(11.6)
Agree 318(47.9) 30.8% 63.7(11.9)
Strongly agree 76(11.5) 54.0% 57.3(12.3)
Fear of discrimination if infected
Strongly disagree 85(12.8) 23.5% 67.0(12.6)
Disagree 309(46.5) 24.9% 64.8(11.8)
Neither agree nor disagree 166(25.0) 27.7% 62.0(11.4)
Agree 94(14.2) 48.9% 59.6(11.6)
Strongly agree 10(1.5) 50.0% 55.2(15.9)
Stress about wearing a mask
Strongly disagree 38(5.7) 7.9% 69.6(11.6)
Disagree 59(8.9) 17.0% 66.2(12.3)
Neither agree nor disagree 85(12.8) 30.6% 61.9(10.5)
Agree 298(44.9) 27.2% 63.6(11.9)
Strongly agree 184(27.7) 40.2% 62.0(12.6)
Restriction of leisure or travel
Strongly disagree 40(6.0) 17.5% 65.8(12.2)
Disagree 175(26.4) 23.4% 64.6(11.6)
Neither agree nor disagree 154(23.2) 29.9% 63.6(11.5)
Agree 230(34.7) 32.2% 62.9(11.9)
Strongly agree 65(9.8) 40.0% 61.2(14.9)
Restriction of occasions to meet family or friends
Strongly disagree 59(8.9) 17.0% 65.8(12.2)
Disagree 231(34.8) 26.0% 64.9(11.5)
Neither agree nor disagree 146(22.0) 28.8% 62.8(11.3)
Agree 175(26.4) 36.0% 62.0(12.3)
Strongly agree 53(8.0) 35.9% 61.9(14.7)
Difficulty dining out
Strongly disagree 49(7.4) 16.3% 66.3(12.1)
Disagree 199(30.0) 26.6% 65.0(11.7)
Neither agree nor disagree 151(22.7) 28.5% 64.8(11.8)
Agree 211(31.8) 32.7% 61.2(12.0)
Strongly agree 54(8.1) 38.9% 61.1(12.6)
Concern about reduced income
Strongly disagree 54(8.1) 13.0% 67.0(12.6)
Disagree 187(28.2) 20.3% 66.2(10.8)
Neither agree nor disagree 220(33.1) 30.0% 62.5(11.3)
Agree 157(23.6) 38.2% 61.9(12.9)
Strongly agree 46(6.9) 50.0% 59.2(14.3)
Difficulty accessing health care
Strongly disagree 64(9.6) 10.9% 69.1(12.0)
Disagree 261(39.3) 24.9% 66.0(11.6)
Neither agree nor disagree 165(24.9) 30.3% 63.0(11.8)
Agree 144(21.7) 38.9% 58.9(10.3)
Strongly agree 30(4.5) 53.3% 55.0(14.0)

Values are presented as number (%) unless otherwise indicated. SOC values are presented as mean (standard deviation). Some response categories
included a small number of participants; therefore, the estimates for these subgroups should be cautiously interpreted.

anxiety items, including perceived discrimination, restrict- In a sensitivity analysis restricted to participants aged
ed leisure activities, restricted occasions to meet family <75 years with additional adjustment for lifestyle factors
or friends, difficulty dining out, and difficulty accessing (smoking status, alcohol consumption, sleep condition,
healthcare, were not significantly associated with psycho- and exercise habit), the results were largely unchanged,
logical distress. Across all models, the SOC (per standard and the magnitude and direction of the associations re-
deviation increase) showed inverse associations with psy-  mained consistent with the primary analyses (Table 4).
chological distress, with nearly identical point estimates.



Table 3 Associations of COVID-19-related anxiety and SOC with
psychological distress (K6 > 5)

Variable OR 95% CI p-value
Fear of infection 1.32 1.05-1.68 0.021
SOC (per SD increase) 0.25 0.19-0.33 <0.001
Fear of discrimination if infected 1.15 0.93-1.43 0.192
SOC (per SD increase) 0.24 0.18-0.32 <0.001
Stress about mask-wearing 1.35 1.10-1.68 0.005
SOC (per SD increase) 0.25 0.18-0.32 <0.001
Restricted leisure or travel 1.13 0.93-1.37 0.226
SOC (per SD increase) 0.24 0.18-0.32 <0.001
Inability to meet family or friends  1.08  0.90-1.31 0.399
SOC (per SD increase) 0.24 0.18-0.32 <0.001
Difficulty dining out 1.01 0.83-1.22 0.934
SOC (per SD increase) 0.24  0.18-0.31 <0.001
Concern about reduced income 1.32 1.08-1.61 0.008
SOC (per SD increase) 0.25 0.18-0.33 <0.001
Difficulty accessing healthcare 1.07  0.88-1.30 0.502
SOC (per SD increase) 0.24 0.18-0.32 <0.001

Results from multivariable logistic regression models examining the as-
sociation between COVID-19-related anxiety factors and psychological
distress (K6 > 5) among all participants (n = 664). Each anxiety item was
assessed on a five-point Likert scale (1-5) and treated as a continuous
variable in the analyses. Each anxiety factor was entered separately into
the model together with sense of coherence (SOC) and covariates. Models
were adjusted for age, sex, subjective health status, and communicative
health literacy.

Lifestyle variables (smoking status, alcohol consumption, sleep condition,
and exercise habit) were not included in these models because they were
assessed only among participants aged <75 years in the health check-up
questionnaire.

SOC was modeled per one standard deviation (SD) increase to facilitate
interpretation.

OR, odds ratio; CI, confidence interval; SOC, sense of coherence.

Table 4 Associations of COVID-19-related anxiety and SOC with
psychological distress (K6 > 5) among participants aged <75 years

Variable OR 95% CI p-value
Fear of infection 1.32 1.02-1.71 0.034
SOC (per SD increase) 0.21 0.15-0.29 <0.001
Fear of discrimination if infected 1.06  0.84-1.35 0.610
SOC (per SD increase) 0.21 0.15-0.28 <0.001
Stress about mask-wearing 1.40 1.12-1.77 0.004
SOC (per SD increase) 0.21 0.15-0.29 <0.001
Restricted leisure or travel 1.16 0.94-1.34 0.156
SOC (per SD increase) 0.21 0.15-0.28 <0.001
Inability to meet family or friends  1.05  0.86-1.29 0.613
SOC (per SD increase) 0.21 0.15-0.28 <0.001
Difficulty dining out 0.98  0.79-1.18 0.749
SOC (per SD increase) 0.20 0.14-0.28 <0.001
Concern about reduced income 1.33 1.07-1.67 0.010
SOC (per SD increase) 0.21 0.15-0.29 <0.001
Difficulty accessing healthcare 1.01  0.82-1.25 0.920
SOC (per SD increase) 0.21 0.15-0.28 <0.001

Results from multivariable logistic regression models examining the as-
sociation between COVID-19-related anxiety factors and psychological
distress (K6 > 5) among participants aged <75 years (n = 590). Each
anxiety factor was entered separately into the model together with sense
of coherence (SOC) and covariates. Models were adjusted for age, sex,
subjective health status, communicative health literacy, smoking status,
alcohol consumption, sleep condition, and exercise habit.

SOC was modeled per one standard deviation (SD) increase to facilitate
interpretation.

OR, odds ratio; CI, confidence interval; SOC, sense of coherence.
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Discussion

In this study, we examined the associations between
COVID-19-related anxiety and psychological distress
among rural residents in Japan during the later phase of
the pandemic. We found that anxiety related to fear of
infection, mask use, and reduced income was associated
with higher odds of psychological distress, while a higher
sense of coherence (SOC) was associated with lower psy-
chological distress.

The psychological impact of COVID-19 has mostly
been assessed in the earlier phase. In a systematic review,
measures such as mandatory quarantine, stay-at-home or-
ders, restriction of socioeconomic activities, and un-
certainty due to a lack of information were reported as
sources of psychological distress [7]. In rural regions in
Japan, including Shimane, the COVID-19 incidence re-
mained low during the early pandemic waves and in-
creased substantially starting in early 2022 [33]. This shift
may have resulted in the higher levels of infection-related
anxiety in our study. After the transition to later pandemic
waves, COVID-19 may have affected the participants’
mental health in different ways than in the earlier waves.

The period defined as the late phase in this study (July
2022-March 2023) corresponded to the seventh and eighth
waves of COVID-19 in Japan, during which the number of
reported infections reached the highest levels since the
start of the pandemic [34]. Simultaneously, behavioral re-
strictions had been largely relaxed, and social and eco-
nomic activities were gradually returning to normal. This
combination of high infection risk in terms of case num-
bers and normalized daily life created a distinctive psycho-
logical environment. Such an ambivalent context may
have influenced residents’ perceptions of infection risk and
contributed to persistent anxiety despite the easing of pub-
lic health restrictions.

Prior studies have reported that concerns about stigma,
negative evaluations, and community rumors were im-
portant contributors to psychological distress during the
COVID-19 pandemic [35, 36]. However, in the present
study, perceived discrimination and stigma-related anxiety
were not associated with psychological distress. One pos-
sible explanation is that changes in public awareness or
adaptation to the pandemic in the late phase may have
attenuated the psychological impact of stigma over time.
Nevertheless, in rural settings where social networks are
close and privacy is limited, concerns related to social
evaluation may indirectly influence mental health by am-
plifying infection-related fears.

International studies have demonstrated that rural resi-
dents often have a lower adherence to preventive behav-
iors, including mask wearing [21, 37]. In Japan, mask use
was widely accepted in Japan even before the COVID-19
pandemic, mask-wearing has long been socially normal-
ized and widely practiced in daily life [38]. Mask-wearing-
related stress was significantly associated with psycho-
logical distress in our study. Prolonged mandatory use,



discomfort, and high social expectations may have resulted
in psychological fatigue.

In addition, mask wearing in Japan is strongly influ-
enced by social norms and concerns about social evalua-
tion, which may create pressure to conform to preventive
behaviors. Previous studies have suggested that individu-
als may wear masks not only for infection prevention but
also to avoid negative evaluation from others [39]. Such
socio-cultural expectations may have amplified mask-
related stress during the pandemic. The combination of
high compliance and accumulated psychological burden
may represent a specific pattern that differs from other
rural populations.

Our results were consistent with evidence from several
countries showing that economic insecurity significantly
worsened mental health during the pandemic [35, 36].
Although official data recorded a modest increase in aver-
age gross agricultural income in 2020, the COVID-19
shock coincided with structural challenges such as a signif-
icant reduction in the number of agricultural management
entities reported in the most recent agricultural census, in-
dicating heightened economic vulnerability among farm
households [40, 41]. In addition, international evidence
from the Asia-Pacific region suggests that many agricultural
and fishing workers experienced income losses during the
pandemic, indicating that income instability was a wide-
spread concern [42]. These economic pressures may have
amplified psychological distress related to income reduc-
tion in rural agriculture-dependent communities. However,
because participants in this study were recruited from in-
dividuals attending JA health check-ups, the study popula-
tion may represent farmers with relatively higher health
consciousness and stronger engagement with organized
services. Consequently, economically vulnerable individu-
als who do not participate in regular health check-ups may
have been underrepresented. In this case, the observed as-
sociation between concern about reduced income and psy-
chological distress may represent a conservative estimate.

Importantly, SOC was inversely associated with psy-
chological distress in our study. Individuals with higher
SOC were less likely to report psychological distress even
when experiencing elevated levels of pandemic-related
anxiety. These findings align with Antonovsky’s saluto-
genic framework [10] and previous studies showing that
SOC enhances mental resilience during stressful circum-
stances, including the COVID-19 pandemic [12, 15, 37].
Therefore, individuals with higher SOC may be better able
to interpret pandemic-related stressors and mobilize coping
resources, buffering the psychological impact of prolonged
uncertainty. However, because this study employed a
cross-sectional design, causal direction cannot be deter-
mined. Individuals experiencing higher psychological dis-
tress levels may temporarily perceive their life circum-
stances as less comprehensible or manageable, which
could result in lower reported SOC levels. Therefore, the
observed association should be interpreted cautiously; lon-
gitudinal studies are needed to clarify the directionality of
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the relationship between SOC and psychological distress.

From a public health perspective, these findings under-
score the need to address multidimensional stressors, in-
cluding infection-related fear, accumulated psychological
fatigue due to prolonged behavioral restrictions, and finan-
cial insecurity, particularly in rural regions with an aging
population. Strengthening SOC may serve as a strategy for
enhancing community resilience. Interventions such as
stress management training, improving social connected-
ness, strengthening community support structures, and
providing clear and inclusive health communication have
been shown to enhance SOC [12]. Integrating these ap-
proaches into local health systems may improve prepared-
ness for future public health emergencies.

This study has some limitations. First, due to its cross-
sectional design, causal relationships between pandemic-
related anxiety and psychological distress cannot be in-
ferred. Second, our study was subject to selection bias
because the participants were recruited from those in a
health checkup program; thus, they probably had a higher
level of health consciousness. In addition, because infor-
mation on individuals who did not consent to participate
was not available, we were unable to assess whether non-
consent occurred randomly. Third, all measures, including
COVID-19-related anxiety, K6, and SOC, were assessed
using self-administered questionnaires, which may have
introduced reporting biases, such as those due to social
desirability. In addition, because the questionnaires were
completed at home prior to the health check-ups, the pos-
sibility that responses may have been influenced by family
members cannot be completely excluded. Fourth, we con-
trolled for potential confounding factors in the logistic re-
gression analyses; however, there remains the possibility
that unmeasured confounding factors altered the observed
associations. However, in a sensitivity analysis restricted
to participants aged <75 years with additional adjustment
for lifestyle factors (smoking status, alcohol consumption,
sleep conditions, and exercise habits), the results remained
materially unchanged, suggesting that residual confound-
ing by lifestyle factors is unlikely to explain the observed
associations. Underlying mental disorders may have af-
fected the results. Other potentially unmeasured confound-
ing factors include household socioeconomic status and
social support; however, these data were not collected.
Furthermore, participants excluded due to missing ques-
tionnaire responses were slightly older than those included
in the final analysis, which may have introduced some de-
gree of selection bias. Fifth, because the participants were
members of a specific cooperative health program with a
large proportion engaged in agriculture in Shimane Prefec-
ture, the findings may not be fully generalizable to other
rural communities in Japan. Rural areas in Japan vary sub-
stantially in terms of social structure, economic activities,
and population characteristics. Therefore, caution is war-
ranted when extrapolating these findings to rural popula-
tions with different occupational compositions or socio-
economic conditions. Finally, although the study period



was in the late phase of the pandemic, it was one of the
advantages; the psychological distress in the earlier phase
was unknown. Future research should include more di-
verse populations and employ longitudinal designs to ex-
amine the temporal changes in pandemic-related anxiety,
psychological distress, and SOC.

Conclusions

In this community-based study conducted during the late
phase of the COVID-19 pandemic in a rural region of
Japan, several pandemic-related anxiety factors were asso-
ciated with psychological distress: fear of infection, mask-
wearing stress, and concerns about reduced income. SOC
was inversely associated with psychological distress, sug-
gesting its potential protective role during a prolonged
pandemic. These findings highlight the importance of ad-
dressing persistent stressors and strengthening community
resilience in rural settings.
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