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The emergence of COVID-19 in late 2019 prompted governments worldwide to implement multiple public health interventions. 

These included limits on mobility and social assemblies, which successfully lowered transmission rates and related deaths. In 

Japan, voluntary recommendations to stay indoors proved effective at controlling infections, as they did elsewhere. 

Nevertheless, these policies affected daily routines in other ways, such as reducing physical activity, increasing frailty risks, 

and promoting excessive eating—issues separate from their role in curbing viral spread. Individual characteristics such as 

personality, age, and cultural influences shaped how people adjusted their behavior during outings, with variations observed 

across different types of trips. This study examined links between personality characteristics and shifts in outing behaviors 

amid the COVID-19 crisis, while also identifying age-related variations in these behaviors across specific categories of outings. 

Researchers carried out a cross-sectional online survey in January 2021, coinciding with Japan’s second state of emergency 

announcement. A total of 1236 individuals participated, evenly distributed by gender and 10-year age brackets. The 

questionnaire assessed changes in the frequency of three outing categories—visits to medical facilities, dining out, and travel—

alongside personality dimensions, including sociability and morality. Multinomial logistic regression models were used to 

explore associations between personality factors and changes in outing habits. Analyses were also stratified by age group. 

Among respondents, 790 individuals indicated no alteration in visits to medical institutions, while the frequency of dining out 

and travel notably declined during the pandemic. Age-group comparisons showed that a larger share of older participants 

maintained unchanged medical visits but reduced dining out and travel compared to younger participants. Age-stratified 

multinomial logistic regression indicated that, among younger adults, more sociable individuals had higher odds of decreased 

medical visits and increased dining out (odds ratio [OR] 1.92, 95% CI: 1.36‐2.71, P < .001; OR: 2.57, 95% CI: 1.19‐5.54, P = 

.016, respectively). Those with a stronger sense of responsibility were more prone to reduced travel frequency (OR: 1.76, 95% 

CI: 1.14‐2.72, P = .011). In older adults, individuals with high responsibility were less inclined to dine out frequently (OR: 2.56, 

95% CI: 1.12‐5.82, P = .026). The research explored diverse behavioral adjustments during the pandemic across distinct outing 

types, their ties to personality traits, and variations by age. These insights may help develop more effective communication 

strategies and promote appropriate actions during future public health crises. 
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Introduction 

Governments worldwide enacted numerous social 

distancing policies to slow COVID-19 transmission. 

These included physical distancing, handwashing, mask 

use, and curbs on local and international travel, with 

existing evidence supporting their effectiveness [1-3]. 

For instance, Lau et al. [4] observed that the infection 
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doubling time in Wuhan, China, increased from 2 to 4 

days following the lockdown. In the United States, 

Fowler et al. [5] found that stay-at-home directives 

correlated with a 30%+ drop in weekly COVID-19 cases 

within 1 week and a roughly 60% decline in weekly 

deaths after 3 weeks in areas that implemented the orders. 

While mobility and gathering restrictions effectively 

contained the virus, they also produced unintended 

lifestyle consequences, particularly among adults, 

especially older adults, contributing to health declines [6-

10]. Shinohara et al. [6] reported rising frailty levels in 

older populations in a prospective six-month cohort study 

launched right after Japan’s initial mobility and gathering 

curbs. García-Esquinas et al. [7] noted reduced physical 

activity and greater sedentary time among community-

dwelling seniors in Spain a few weeks into lockdown [7]. 

In Slovakia, Lorková and Gažarová [8] observed shifts in 

dietary patterns after restrictions, with over 30% of adult 

men and women overeating and more than half 

experiencing weight gain. Among French university 

students, Tavolacci et al. [9] reported lower participation 

in physical exercise and elevated depression risk for 

males. Additionally, job losses and income drops during 

lockdowns influenced the financial and mental health of 

young adults across six diverse countries [10]. 

Outing restrictions also hindered routine healthcare, as 

fewer people pursued medical check-ups throughout the 

pandemic [11-13]. A Massachusetts hospital-based 

investigation by Bakouny et al. [11] revealed declines in 

cancer screening and diagnostic procedures in the three 

months after pandemic onset, compared with the prior 

period. Spanish trend data similarly indicated fewer 

cancer diagnoses across age groups in primary care 

settings during and following lockdown [12]. Japanese 

research further linked reduced cancer screenings under 

restrictions to heightened COVID-19-related anxiety 

[13]. These patterns raise concerns, as postponed 

detection and care could elevate long-term mortality [14]. 

In Japan, restrictions on outings aimed to minimize 

interpersonal contact and prevent large clusters at 

crowded venues or events, thereby protecting the 

healthcare infrastructure from overload [15, 16]. These 

were non-mandatory emergency declarations 

encouraging behavioral adjustments to limit infections. 

Multiple rounds (each lasting 1–3 weeks) occurred 

nationwide between 2020 and 2021, successfully 

reducing cases [17]. Despite the lack of legal 

enforcement, the Japanese public largely complied, 

leaving streets notably empty. 

Because these mobility restrictions carried broad 

consequences beyond infection control, their thoughtful 

application is essential. Effective rollout requires 

acknowledging influences on preventive actions, 

including health and information literacy, gender, age, 

and personality traits [18-30]. 

Personality features have shown associations with 

pandemic-related conduct [25-28, 30]. Earlier work 

connected traits such as morality, conscientiousness, and 

neuroticism to hygiene practices and social distancing 

[25-27]. Other investigations linked outing patterns to 

attributes like modesty, honesty, sociability, and 

extraversion [23, 28, 29]. Age has also been linked to 

preventive actions [20-22, 30], with older adults more 

readily adopting protective measures and demonstrating 

stronger health literacy [20, 21]. For seniors, unlike 

younger groups, risk perceptions more strongly predicted 

prevention efforts [22]. 

Cultural context further shapes these behaviors. Abuliezi 

et al. [31] found that Japanese medical students 

outperformed their American peers in adherence to 

preventive measures. Additional studies noted Japanese 

sensitivity to social expectations, avoidance of negative 

social judgments, and strong compliance with infection 

controls rooted in societal norms and cultural factors [31-

34]. 

Dining out and recreational travel dropped, while local 

park visits rose [23, 24, 35, 36]. Dining out and 

recreational travel dropped, while local park visits rose 

[23, 24, 35, 36]. This suggests pandemic effects on 

mobility were not uniform but activity-dependent. 

Although preventive measures, including outing limits, 

are shaped by personality, age, and culture—and vary by 

outing category—no prior research has integrated these 

elements. Thus, the current study aimed to investigate 

relationships between personality traits and alterations in

外出 frequency during COVID-19, along with age-

specific patterns, for three outing types: medical facility 

visits, dining out, and travel. Results may inform tailored 

strategies that account for demographic differences when 

preparing for future infectious disease emergencies. 

 

Materials and Methods 

 

Study design, setting, and participants 

This cross-sectional study utilized data from a web-based 

questionnaire administered January 27–29, 2021, during 

active COVID-19 transmission in Japan. At that time, the 
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national government had issued a state of emergency in 

11 of 47 prefectures (Tochigi, Saitama, Chiba, Tokyo, 

Kanagawa, Gifu, Aichi, Kyoto, Osaka, Hyogo, and 

Fukuoka), based on infection levels, healthcare capacity, 

and surveillance readiness [15-17]. This marked the 

second such declaration, issued eight months after the 

initial one [15-17]. 

Macromill, Inc., a Japanese internet research firm with a 

panel of more than 30 million registered residents 

nationwide, managed participant recruitment and data 

collection. The study enrolled 1236 adults aged 20–79 

years from various regions of Japan. Email invitations 

were sent to randomly selected panel members. Sampling 

ensured equal representation by gender and 10-year age 

groups, and enrollment stopped once targets were 

reached. Respondents completed the survey online and 

received modest compensation set by the company. 

 

Data collection 

The web-based questionnaire collected cross-sectional 

data on demographic details, health status, pandemic-

related changes in outdoor behavior, and personality 

characteristics (Table 1). Because economic conditions 

were known to affect mobility during the crisis [37], 

participant income was incorporated as a covariate. 

Questions evaluated changes in frequency for three types 

of outings: medical institution visits, eating out, and 

traveling. Responses used a five-point Likert scale (1 = 

Increased, 2 = Somewhat increased, 3 = No change, 4 = 

Somewhat decreased, 5 = Decreased).

 

Table 1. Items included in the questionnaire. 

Questionnairea 

domain 
Survey item Response options 

Household 

composition 

Number of individuals currently living in 

your household (including yourself) 

1 = One person; 2 = Two people; 3 = Three people; 4 = Four 

people; 5 = Five people; 6 = Six or more people 

Household 

members 

Select all categories that describe the 

people living with you. (Multiple 

selections permitted.) 

1 = Infant/toddler not enrolled in nursery or kindergarten; 2 = 

Infant/toddler attending nursery or kindergarten; 3 = 

Elementary or junior high school student; 4 = High school, 

college, or vocational student studying within the same 

prefecture; 5 = High school, college, or vocational student 

studying outside the prefecture; 6 = Adult; 7 = Older adult 

(65–74 years); 8 = Older adult (75 years or older); 9 = Other 

(please specify) 

Chronic health 

conditions 

Indicate the status of each chronic illness. 

Select the applicable option for every 

condition except “Other.” 

1 = Receiving treatment with medication; 2 = Periodic 

follow-up with hospital visits; 3 = Follow-up without hospital 

visits; 4 = Not receiving treatment; 5 = Treatment completed; 

6 = Not applicable 

 Additional chronic disease categories Same response scale as above 

Current well-

being 
Indicate your present condition. 

1 = Physically healthy; 2 = Mentally healthy; 3 = Financially 

stable 

Personality 

characteristics 
I consider myself to be hardworking. 

1 = Strongly disagree; 2 = Disagree; 3 = Slightly disagree; 4 

= Slightly agree; 5 = Agree; 6 = Strongly agree 

 I am outgoing and sociable. Same 6-point agreement scale 

 I have a strong sense of responsibility. Same scale 

 I possess a strong moral character. Same scale 

 I work well with others. Same scale 

 I am truthful and sincere. Same scale 

Behavioral 

changes 

compared with 

the previous 

year 

Frequency of visits to healthcare facilities 
1 = Increased; 2 = Slightly increased; 3 = No change; 4 = 

Slightly decreased; 5 = Decreased 

 Frequency of dining out Same 5-point change scale 

 Frequency of travel Same 5-point change scale 
a Demographic information, including age, sex, marital status, employment status, annual household income, and prefecture of residence, was 

obtained from participant registration records maintained by the survey panel before questionnaire administration. 
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The questionnaire used the Japanese adaptation of the 

Personality Inventory, grounded in the Big Five 

framework, to evaluate key personality dimensions [38]. 

Additional culturally relevant traits—“sense of 

morality,” “diligence,” and “strong sense of 

responsibility”—were assessed because of their potential 

relevance to COVID-19 preventive actions [26, 39]. To 

reduce respondent fatigue, these traits were consolidated 

into six broader categories: “diligent,” “sociable,” 

“cooperative,” “honest,” “strong sense of responsibility,” 

and “strong sense of morality.” The original seven-point 

Likert scale was reduced to a six-point scale to facilitate 

data aggregation and statistical modeling [15, 40]. 

Participants rated their level of agreement with each trait 

statement on this scale (1 = Strongly disagree, 2 = 

Disagree, 3 = Somewhat disagree, 4 = Somewhat agree, 

5 = Agree, 6 = Strongly agree). 

 

Data analysis 

Multinomial logistic regression models were utilized to 

investigate relationships between personality 

characteristics and modifications in outing frequency. 

Following checks for multicollinearity, all personality-

related predictors were entered into the models 

simultaneously. Age-stratified analyses were also 

conducted. Participants were divided into younger and 

older adult categories. Given the distribution of sample 

sizes across age brackets, the older adult group 

comprised those aged 60 years and older. 

For the outcome variables, responses regarding each 

outing type were collapsed into three categories: increase 

(combining 1 = Increased and 2 = Somewhat increased), 

no change (3 = No change), and decrease (combining 4 = 

Somewhat decreased and 5 = Decreased). The “no 

change” category served as the reference group in the 

multinomial logistic regression. Personality trait 

responses were dichotomized into “applicable” 

(4=Somewhat agree, 5=Agree, or 6=Strongly agree) 

versus “not applicable” (1=Strongly disagree, 

2=Disagree, or 3=Somewhat disagree) for use as 

independent variables. Covariates included gender, age, 

marital status, living alone, cohabitation with children 

under 15 years old, cohabitation with adults over 65 years 

old, low household income (under JPY 4 million / USD 

36,500 per year), presence of self-reported chronic 

conditions, self-rated health status, employment status, 

and whether the participant’s prefecture was under the 

emergency declaration. 

All statistical procedures were carried out using STATA 

17/SE (StataCorp LLC), with statistical significance 

defined as P < .05. 

 

Ethical considerations 

The study protocol received approval from the Ethics 

Committee of the National Institute of Public Health, 

Japan (NIPH-IBRA#12302, approved November 17, 

2020). It was conducted in line with the Declaration of 

Helsinki. Every participant gave informed consent for 

data collection and retention. We obtained written 

consent at the time of registration. A certified research 

firm administered the online survey in compliance with 

all applicable personal data protection laws. Only de-

identified data were provided to the researchers after 

survey completion. 

 

Results and Discussion 

 

Table 2 summarizes the sample’s demographic profile 

and reported shifts in outing behaviors before and during 

the COVID-19 pandemic. The 1236 participants had a 

mean (SD) age of 49.4 (16.5) years, with 618 (46.6%) 

being male. With respect to personality attributes, a 

substantial majority displayed positive traits: “honest” 

(n=1028, 83.2%), “strong sense of responsibility” 

(n=957, 77.4%), and “strong sense of morality” (n=965, 

78.1%).

 

Table 2. Demographic profile, personality attributes, and reported changes in outing activities among survey 

participants. 

Variable 
Overall (n 

= 1,326) 

Older adults (> 60 

Years, n = 412) 

Younger adults 

(n = 824) 

Participant characteristics    

Mean age, years (SD) 49.4 (16.5) 68.3 (5.2) 39.9 (11.1) 

Male participants, n (%) 618 (46.6) 206 (50.0) 412 (50.0) 

Household income below JPY 4 million (≈USD 36,500), n (%) 364 (29.5) 166 (40.3) 198 (24.0) 
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Income not reported, n (%) 275 (22.3) 58 (14.1) 217 (26.3) 

Currently employed, n (%) 749 (60.6) 147 (35.7) 602 (73.1) 

Married, n (%) 446 (36.1) 79 (19.2) 367 (44.5) 

Living independently, n (%) 207 (16.8) 58 (14.1) 149 (18.1) 

Living with children aged ≤ 15 years, n (%) 267 (21.6) 11 (2.7) 256 (31.1) 

Living with adults aged ≥ 65 years, n (%) 392 (31.7) 244 (59.2) 148 (18.0) 

Receiving treatment for multiple chronic illnesses, n (%) 542 (43.9) 274 (66.5) 268 (32.5) 

Self-rated health as good, n (%) 928 (75.1) 322 (78.2) 606 (73.5) 

Survey conducted during COVID-19 emergency declarationa, n 

(%) 
783 (63.4) 277 (67.2) 506 (61.4) 

Self-reported personality traits    

Described themselves as diligent, n (%) 709 (57.4) 297 (72.1) 412 (50.0) 

Described themselves as sociable, n (%) 554 (44.8) 197 (47.8) 357 (43.3) 

Reported a strong sense of responsibility, n (%) 957 (77.4) 363 (88.1) 594 (72.1) 

Reported a strong moral character, n (%) 965 (78.1) 369 (89.6) 596 (72.3) 

Considered themselves cooperative, n (%) 887 (71.8) 340 (82.5) 547 (66.4) 

Considered themselves honest, n (%) 1028 (83.2) 384 (93.2) 644 (78.2) 

Changes in outing activities    

Healthcare visits, n (%)    

Increased 88 (7.1) 20 (4.9) 68 (8.3) 

No change 790 (63.9) 294 (71.4) 496 (60.2) 

Decreased 358 (29.0) 98 (23.8) 260 (31.6) 

Dining out, n (%)    

Increased 52 (4.2) 7 (1.7) 45 (5.5) 

No change 311 (25.2) 94 (22.8) 217 (26.3) 

Decreased 873 (70.6) 311 (75.5) 562 (68.2) 

Travel frequency, n (%)    

Increased 28 (2.3) 3 (0.7) 25 (3.0) 

No change 273 (22.1) 72 (17.5) 201 (24.4) 

Decreased 935 (75.7) 337 (81.8) 598 (72.6) 
a During the survey period, Japan was under a COVID-19 state of emergency in 11 prefectures: Tochigi, Saitama, Chiba, Tokyo, Kanagawa, Gifu, 

Aichi, Kyoto, Osaka, Hyogo, and Fukuoka. This condition applied to 783 (63.4%) participants overall, including 506 (61.4%) younger adults and 

277 (67.2%) older adults. 

 

Regarding shifts in mobility patterns, survey responses 

showed that the number of visits to medical facilities 

remained unchanged for most respondents (n = 790, 

63.9%). In contrast, the large majority reported reduced 

dining out (n = 873, 70.6%) and travel (n = 935, 75.6%). 

When comparing age groups, a greater share of older 

adults reported stable medical facility visits. In contrast, 

a larger proportion of younger adults reported increases 

or decreases in such visits than the older group. For 

dining out and travel, fewer younger adults reported 

reductions in these activities, while a higher percentage 

reported increases than older participants. 

Tables 3 and 4 present the odds ratios (ORs) and their 

95% Confidence Intervals (CIs) derived from 

multinomial logistic regression models, including age-

stratified results for younger and older adults. These 

models assessed connections between the six personality 

dimensions and variations in outing frequency—

increased, no change, or decreased—across the three 

outing types, separately for each age group. We 

contrasted individuals with each personality trait with 

those without it.
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Table 3. Multinomial logistic regression examining the relationship between personality characteristics and changes 

in outing behaviors among all participants (n = 1,326) 

Outing activity Personality characteristic Behavioral change Adjusted OR (95% CI) a P-value 

Healthcare facility visits Diligent Increased 0.71 (0.41–1.23) .223 

  Decreased 0.93 (0.69–0.69) .623 

 Sociable Increased 0.86 (0.51–1.46) .582 

  Decreased 1.55 (1.17–2.06) .002 

 Responsible Increased 1.56 (0.86–2.83) .144 

  Decreased 1.17 (0.77–1.77) .473 

 Morally minded Increased 0.98 (0.54–1.78) .960 

  Decreased 1.39 (0.93–2.08) .112 

 Cooperative Increased 1.34 (0.73–2.49) .346 

  Decreased 0.91 (0.65–1.26) .561 

 Honest Increased 0.60 (0.33–1.10) .098 

  Decreased 1.08 (0.71–0.71) .714 

Dining out Diligent Increased 1.13 (0.51–2.52) .763 

  Decreased 1.05 (0.77–1.42) .774 

 Sociable Increased 2.04 (1.02–4.08) .045 

  Decreased 1.09 (0.81–1.47) .570 

 Responsible Increased 1.25 (0.50–3.11) .630 

  Decreased 1.33 (0.90–1.94) .149 

 Morally minded Increased 0.71 (0.34–1.49) .367 

  Decreased 0.98 (0.66–1.45) .922 

 Cooperative Increased 1.07 (0.52–2.21) .857 

  Decreased 1.09 (0.78–1.53) .600 

 Honest Increased 0.94 (0.41–2.14) .881 

  Decreased 1.33 (0.91–1.97) .144 

Travel activities Diligent Increased 1.83 (0.65–5.15) .249 

  Decreased 1.01 (0.73–1.40) .936 

 Sociable Increased 1.39 (0.50–3.84) .523 

  Decreased 1.31 (0.96–1.80) .092 

 Responsible Increased 1.46 (0.54–3.97) .456 

  Decreased 1.81 (1.22–2.68) .003 

 Morally minded Increased 0.59 (0.22–1.59) .298 

  Decreased 1.41 (0.95–2.08) .086 

 Cooperative Increased 1.02 (0.39–2.65) .974 

  Decreased 1.08 (0.77–1.51) .656 

 Honest Increased 0.62 (0.24–1.59) .318 

  Decreased 1.12 (0.74–1.69) .587 
a The odds ratios for reduced outing frequency were derived from multinomial logistic regression models. These models adjusted for age, gender, 

household income, employment status, marital status, living alone, co-residing with children, co-residing with older adults, self-reported medical 

conditions under treatment, self-assessed health status, and emergency declaration status. Analyses covered the full sample and age-stratified 

subgroups, with “no change” as the reference outcome category. For each odds ratio, individuals lacking the specific personality trait served as the 

reference group. CI: Confidence Interval. 

 

Table 4. Association between personality traits and changes in outing behaviors (stratified by age). 

Variable 
Younger adults (n = 824) 

Odds ratio (95% CI) a 
P-value 

Older adults (> 60 years; n = 412) 

Odds ratio (95% CI)a 
P-value 

Medical institution visits 

Diligent     

Increase 0.76 (0.40-1.44) .395 0.53 (0.20-1.40) .198 

Decrease 0.98 (0.69-1.39) .903 0.90 (0.50-1.61) .714 

https://ojphi.jmir.org/2025/1/e63120#table4fn1
https://ojphi.jmir.org/2025/1/e63120#table4fn1
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Sociable     

Increase 1.08 (0.58-2.00) .818 0.64 (0.23-1.83) .409 

Decrease 1.92 (1.36-2.71) < .001 1.19 (0.72-1.96) .509 

Responsibility     

Increase 1.29 (0.68-2.47) .436 4.82 (0.47-49.84) .187 

Decrease 1.07 (0.67-1.72) .772 1.58 (0.58-4.32) .371 

Morality     

Increase 0.87 (0.44-1.72) .691 0.98 (0.22-4.30) .974 

Decrease 1.19 (0.76-1.87) .445 2.38 (0.73-7.78) .152 

Cooperative     

Increase 1.27 (0.63-2.57) .510 1.61 (0.45-5.77) .461 

Decrease 0.91 (0.63-1.33) .639 0.89 (0.42-1.88) .760 

Honest     

Increase 0.63 (0.33-1.18) .148 0.52 (0.09-3.06) .469 

Decrease 1.17 (0.75-1.84) .482 0.63 (0.20-2.01) .432 

Eating out 

Diligent     

Increase 1.53 (0.67-3.49) .310 0.24 (0.02-2.73) .250 

Decrease 1.14 (0.79-1.64) .486 0.81 (0.43-1.55) .532 

Sociable     

Increase 2.57 (1.19-5.54) .016 1.61 (0.20-13.22) .655 

Decrease 1.13 (0.78-1.63) .529 1.07 (0.63-1.81) .811 

Responsibility     

Increase 1.13 (0.43-2.96) .801 ―b ― 

Decrease 1.11 (0.72-1.71) .627 2.56 (0.12-5.82) .026 

Morality     

Increase 0.57 (0.25-1.30) .183 ― ― 

Decrease 1.12 (0.72-1.74) .619 0.60 (0.22-1.58) .297 

Cooperative     

Increase 0.98 (0.44-2.20 .968 2.35 (0.16-34.42) .534 

Decrease 0.98 (0.66-1.45) .931 1.53 (0.80-2.93) .195 

Honest     

Increase 1.16 (0.48-2.84) .738 0.25 (0.01-4.50) .346 

Decrease 1.49 (0.97-2.29) .066 0.56 (0.18-1.75) .322 

Traveling 

Diligent     

Increase 2.81 (0.94-8.35) .063 ― ― 

Decrease 1.01 (0.69-1.48) .956 ― ― 

Sociable     

Increase 1.47 (0.49-4.40) .486 ― ― 

Decrease 1.38 (0.95-2.02) .095 ― ― 

Responsibility     

ncrease 1.14 (0.40-3.29) .803 ― ― 

Decrease 1.76 (1.14-2.72) .011 ― ― 

Morality     

Increase 0.43 (0.14-1.32) .139 ― ― 

Decrease 1.48 (0.95-2.28) .081 ― ― 

Cooperative     

Increase 1.11 (0.38-3.18) .852 ― ― 

Decrease 1.03 (0.70-1.52) .874 ― ― 

Honest     

Increase 0.84 (0.32-2.22) .721 ― ― 

https://ojphi.jmir.org/2025/1/e63120#table4fn2
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Decrease 1.10 (0.70-1.72) .672 ― ― 
a The odds ratios for reduced outing frequency were derived via multinomial logistic regression. Models were adjusted for age, gender, household 

income, employment status, marital status, living alone, living with children, living with older adults, self-reported diseases under treatment, self-

reported health, and emergency declaration status. Adjustments were applied to the full sample and each age-stratified subgroup, with “no change” 

serving as the reference outcome category (age adjustment was performed only for the overall sample). Individuals lacking the specified personality 

traits served as the reference group for all odds ratios. Associations between morality and eating out among older adults were not computed due to 

severe data imbalance and extremely small cell sizes in certain categories, which produced unreliable estimates. Similarly, models examining 

personality traits and travel among older adults failed to converge properly due to extremely low sample sizes across multiple categories, leading 

to data imbalance. CI: Confidence Interval. 
b Not available. 

 

Analysis of personality traits and changes in outing 

patterns showed that sociable individuals had higher odds 

of reporting reduced medical institution visits than non-

sociable individuals, both overall and among younger 

adults (OR: 1.55, 95% CI: 1.17-2.06, P = .002; OR: 1.92, 

95% CI: 1.36-2.71, P < .001, respectively). For eating 

out, sociable participants were more likely to report an 

overall increase and an increase in the younger group 

(OR: 2.04, 95% CI: 1.02-4.08, P = .045; OR: 2.57, 95% 

CI: 1.19-5.54, P = .016, respectively). In contrast, older 

adults with a strong sense of responsibility showed 

elevated odds of decreased eating out (OR: 2.56, 95% CI: 

1.12-5.82, P = .026). Regarding travel, greater 

responsibility was associated with a reduced frequency 

overall and among younger adults (OR: 1.81, 95% CI: 

1.22-2.68, P = .003; OR: 1.76, 95% CI: 1.14-2.72, P = 

.001, respectively). 

 

Main results 

The study yielded two primary observations. First, 

COVID-19 affected different outing activities in distinct 

ways. While most respondents reported no change in 

medical visits, a large majority reported declines in 

eating out and traveling. Older adults were more likely 

than younger adults to maintain unchanged medical visits 

and to reduce both eating out and traveling. Second, 

personality characteristics were linked to shifts in outing 

behaviors during the pandemic. Sociable individuals 

tended to report fewer medical visits and more frequent 

eating out, whereas those with high responsibility were 

more prone to cut back on travel. These personality-

related patterns varied by age: younger adults largely 

mirrored the overall sample, whereas among older adults, 

strong responsibility was associated with reduced eating-

out frequency. 

Prior research indicated that emergency care visits stayed 

stable while preventive screenings dropped during the 

pandemic [11, 12, 36, 41]. Our assessment of general 

medical institution visits (including outpatient care) 

similarly found stability for most participants. Although 

Japan introduced telemedicine in 2018, its use stayed 

limited even amid the pandemic, so its influence on visit 

volumes was likely negligible. In earlier Japanese [24], 

Polish [38], and American [23] studies on eating out, 

reductions in frequency were documented during 

lockdowns, mirroring our observations. Travel likewise 

declined under pandemic restrictions and infection 

controls, as shown in multiple prior reports [42-45]. 

Age-group differences align with findings from 

González-Herrera et al. [21] in Spain, which linked older 

age to more frequent preventive actions, higher health 

literacy, and stronger COVID-19 concerns [22]. Among 

younger people, adherence was associated with being 

female, greater worry, and information-seeking; among 

older adults, it was mainly associated with concern levels 

[22]. Heightened COVID-19 concerns among older 

adults may thus explain their sharper reductions in non-

essential outings, such as eating out and traveling. 

By evaluating medical visits, eating out, and travel 

together, the study highlighted that essential activities 

remained largely stable while discretionary ones 

declined, with patterns differing by age. This underscores 

that pandemic effects on mobility depended heavily on 

perceived necessity. 

Personality traits also shaped behavioral responses. 

Earlier work has connected traits to COVID-19-related 

actions [25, 26, 29, 30]. Qian and Yahara, for instance, 

linked preventive behaviors to extraversion, neuroticism, 

openness, conscientiousness, agreeableness, and 

morality [26]. Hygiene practices and distancing have 

been tied to extraversion, honesty, modesty, 

conscientiousness, and neuroticism [25, 30]. In Italy, 

Costantini et al. [30] found that modesty and creativity 

negatively predicted outing frequency, while liveliness 

and sociability positively predicted it. Our results on 

eating out among younger adults are consistent with their 

findings on sociability. However, we observed that 

sociable individuals were more likely to reduce medical 

visits—a divergence possibly because prior studies 

focused mainly on “non-essential” outings [30]. 
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Cultural factors also played a role. Abuliezi et al. [31] 

noted that Japanese medical students demonstrated 

stronger preventive behaviors than their U.S. 

counterparts, despite lower perceived health competence. 

Japanese culture often emphasizes avoiding social 

pressure and negative judgment from others [33, 34]. 

These elements may help explain why younger, more 

sociable adults increased their eating out—potentially 

driven by peer influences or social norms. 

Post-pandemic shifts in attitudes and behaviors have also 

been documented [46]. One year after the outbreak, 

younger people in Bangladesh showed improved 

knowledge and attitudes but inconsistent adherence to 

protocols [46]. Our survey, conducted roughly one year 

after Japan’s first emergency declaration, may similarly 

reflect evolving perceptions. Older adults’ concerns 

likely drove early behavioral changes during the 

pandemic. Future studies should explore how repeated 

states of emergency and accumulated experience altered 

long-term attitudes and actions. 

 

Limitations 

Despite providing clear insights into personality–outing 

links and age differences during COVID-19, the study 

has several constraints. First, participants relied on recall 

of pre-pandemic behavior, and objective outing counts 

were unavailable, raising the possibility of recall bias. 

Social desirability bias, common among Japanese 

respondents, may also have influenced answers [47]. 

Second, the sample was balanced by age and gender but 

did not reflect Japan’s overall population demographics; 

therefore, the descriptive statistics on changes in outings 

cannot be generalized nationally. Finally, selection bias 

cannot be ruled out, as participants were internet panel 

registrants with web access. Panel surveys have become 

standard in recent research [48-50], and random selection 

from a large nationwide pool helps reduce bias, though 

small cash incentives may have affected participation. 

 

Conclusion 

 

This research explored pandemic-related shifts across 

multiple outing types and their connections to personality 

traits, highlighting age-group variations. The results offer 

valuable guidance for crafting effective public health 

communications and encouraging suitable behaviors 

during future emergencies. 

 

Acknowledgments: None 

 

Conflict of Interest: None 

 

Financial Support: None 

 

Ethics Statement: None 

 

References 

 

1. World Health Organization. Infection prevention 

and control in the context of coronavirus disease 

(COVID-19): a living guideline. Geneva: WHO; 

2022 [cited 2025 May 12]. Available 

from: https://iris.who.int/bitstream/handle/10665/35

3565/WHO-2019-nCoV-ipc-guideline-2022.2-

eng.pdf 

2. World Health Organization. Considerations for 

implementing and adjusting public health and social 

measures in the context of COVID-19. Geneva: 

WHO; 2023 [cited 2025 May 12]. Available 

from: https://iris.who.int/bitstream/handle/10665/36

6669/WHO-2019-nCoV-Adjusting-PH-measures-

2023.1-eng.pdf 

3. Girum T, Lentiro K, Geremew M, Migora B, 

Shewamare S, Shimbre MS, et al. Optimal strategies 

for COVID-19 prevention from global evidence 

achieved through social distancing, stay at home, 

travel restriction and lockdown: a systematic review. 

Arch Public Health. 2021;79(1):150. 

4. Lau H, Khosrawipour V, Kocbach P, Mikolajczyk 

A, Schubert J, Bania J, et al. The positive impact of 

lockdown in Wuhan on containing the COVID-19 

outbreak in China. J Travel Med. 

2020;27(3):taaa037. 

5. Fowler JH, Hill SJ, Levin R, Obradovich N. Stay-at-

home orders associate with subsequent decreases in 

COVID-19 cases and fatalities in the United States. 

PLoS One. 2021;16(6):e0248849. 

6. Shinohara T, Saida K, Tanaka S, Murayama A, 

Higuchi D. Did the number of older adults with 

frailty increase during the COVID-19 pandemic? A 

prospective cohort study in Japan. Eur Geriatr Med. 

2021;12(5):1085-9. 

7. García-Esquinas E, Ortolá R, Gine-Vázquez I, 

Carnicero JA, Mañas A, Lara E, et al. Changes in 

health behaviors, mental and physical health among 

older adults under severe lockdown restrictions 

during the COVID-19 pandemic in Spain. Int J 

Environ Res Public Health. 2021;18(13):7067. 

https://iris.who.int/bitstream/handle/10665/353565/WHO-2019-nCoV-ipc-guideline-2022.2-eng.pdf
https://iris.who.int/bitstream/handle/10665/353565/WHO-2019-nCoV-ipc-guideline-2022.2-eng.pdf
https://iris.who.int/bitstream/handle/10665/353565/WHO-2019-nCoV-ipc-guideline-2022.2-eng.pdf
https://iris.who.int/bitstream/handle/10665/366669/WHO-2019-nCoV-Adjusting-PH-measures-2023.1-eng.pdf
https://iris.who.int/bitstream/handle/10665/366669/WHO-2019-nCoV-Adjusting-PH-measures-2023.1-eng.pdf
https://iris.who.int/bitstream/handle/10665/366669/WHO-2019-nCoV-Adjusting-PH-measures-2023.1-eng.pdf


Mendoza et al.                                                                                 J Med Sci Interdiscip Res, 2024, 4(2):183-194  
 

 

 

192 

8. Lorková M, Gažarová M. Impact of the COVID-19 

pandemic on the changes in dietary habits, lifestyle 

and physical activity in the Slovak population. Rocz 

Panstw Zakl Hig. 2023;74(3):295-307. 

9. Tavolacci MP, Wouters E, Van de Velde S, Buffel 

V, Déchelotte P, Van Hal G, et al. The impact of 

COVID-19 lockdown on health behaviors among 

students of a French university. Int J Environ Res 

Public Health. 2021;18(8):4346. 

10. Li L, Serido J, Vosylis R, Sorkkila M, Aunola K, 

Luyckx K, et al. Employment disruption and 

wellbeing among young adults: a cross-national 

study of perceived impact of the COVID-19 

lockdown. J Happiness Stud. 2023;24(3):991-1012. 

11. Bakouny Z, Paciotti M, Schmidt AL, Lipsitz SR, 

Choueiri TK, Trinh QD. Cancer screening tests and 

cancer diagnoses during the COVID-19 pandemic. 

JAMA Oncol. 2021;7(3):458-60. 

12. Coma E, Guiriguet C, Mora N, Marzo-Castillejo M, 

Benítez M, Méndez L, et al. Impact of the COVID-

19 pandemic and related control measures on cancer 

diagnosis in Catalonia: a time-series analysis of 

primary care electronic health records covering 

about five million people. BMJ Open. 

2021;11(5):e047567. 

13. Akahane T, Nakanishi Y, Yoshiji H, Akahane M. 

Esophagogastroduodenoscopy screening intentions 

during the COVID-19 pandemic in Japan: web-

based survey. JMIR Cancer. 2022;8(4):e40600. 

14. Maringe C, Spicer J, Morris M, Purushotham A, 

Nolte E, Sullivan R, et al. The impact of the COVID-

19 pandemic on cancer deaths due to delays in 

diagnosis in England, UK: a national, population-

based, modelling study. Lancet Oncol. 

2020;21(8):1023-34. 

15. Ministry of Health, Labour and Welfare. About 

COVID-19 [Internet]. Tokyo: MHLW; [cited 2024 

Dec 23]. Available 

from: https://www.mhlw.go.jp/stf/seisakunitsuite/b

unya/0000164708_00001.html 

16. Cabinet Agency for Infectious Disease Crisis 

Management. About COVID-19 [Internet]. Tokyo: 

CAICM; [cited 2024 Dec 23]. Available 

from: https://www.caicm.go.jp/citizen/corona/index

.html 

17. Cabinet Agency for Infectious Disease Crisis 

Management. Response based on principle measures 

policy [Internet]. Tokyo: CAICM; [cited 2024 Dec 

23]. Available 

from: https://www.caicm.go.jp/citizen/corona/emer

gency.html 

18. Lermer E, Hudecek MFC, Gaube S, Raue M, Batz F. 

Early and later perceptions and reactions to the 

COVID-19 pandemic in Germany: on predictors of 

behavioral responses and guideline adherence during 

the restrictions. Front Psychol. 2021;12:769206. 

19. Uddin S, Imam T, Khushi M, Khan A, Ali M. How 

did socio-demographic status and personal attributes 

influence compliance to COVID-19 preventive 

behaviours during the early outbreak in Japan? 

Lessons for pandemic management. Pers Individ 

Dif. 2021;175:110692. 

20. Muto K, Yamamoto I, Nagasu M, Tanaka M, Wada 

K. Japanese citizens’ behavioral changes and 

preparedness against COVID-19: an online survey 

during the early phase of the pandemic. PLoS One. 

2020;15(6):e0234292. 

21. González-Herrera A, Rodríguez-Blázquez C, 

Romay-Barja M, Falcon-Romero M, Ayala A, 

Forjaz MJ. Age differences in knowledge, attitudes 

and preventive practices during the COVID-19 

pandemic in Spain. Sci Rep. 2022;12(1):20863. 

22. Kim JK, Crimmins EM. Age differences in the 

relationship between threatening and coping 

mechanisms and preventive behaviors in the time of 

COVID-19 in the United States: protection 

motivation theory. Res Psychother. 2020;23(3):485. 

23. Cohen JFW, Posluszny H, Falbe J, Mueller MP, 

Gans KM, Sadeghzadeh C, et al. Restaurant dining 

during the COVID-19 pandemic among adults with 

low-income in the United States. Appetite. 

2022;173:105976. 

24. Parady G, Taniguchi A, Takami K. Corrigendum to 

travel behavior changes during the COVID-19 

pandemic in Japan: analyzing the effects of risk 

perception and social influence on going-out self-

restriction [Transp. Res. Interdiscip. Perspect. 7 

(2020) 100181]. Transp Res Interdiscip Perspect. 

2022;15:100649. 

25. Abdelrahman M. Personality traits, risk perception, 

and protective behaviors of Arab residents of Qatar 

during the COVID-19 pandemic. Int J Ment Health 

Addict. 2022;20(1):237-48. 

26. Qian K, Yahara T. Mentality and behavior in 

COVID-19 emergency status in Japan: influence of 

personality, morality and ideology. PLoS One. 

2020;15(7):e0235883. 

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000164708_00001.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000164708_00001.html
https://www.caicm.go.jp/citizen/corona/index.html
https://www.caicm.go.jp/citizen/corona/index.html
https://www.caicm.go.jp/citizen/corona/emergency.html
https://www.caicm.go.jp/citizen/corona/emergency.html


 J Med Sci Interdiscip Res, 2024, 4(2):183-194                                                                                Mendoza et al. 
 

 

 

193 

27. Wu JS, Font X, McCamley C. COVID-19 social 

distancing compliance mechanisms: UK evidence. 

Environ Res. 2022;205:112528. 

28. Alivernini F, Manganelli S, Girelli L, Di Leo I, 

Lucidi F, Cavicchiolo E, et al. Physical distancing 

behavior: the role of emotions, personality, 

motivations, and moral decision-making. J Pediatr 

Psychol. 2021;46(1):15-26. 

29. Brouard S, Vasilopoulos P, Becher M. 

Sociodemographic and psychological correlates of 

compliance with the COVID-19 public health 

measures in France. Can J Pol Sci. 2020;53(2):253-

8. 

30. Costantini G, Di Sarno M, Preti E, Richetin J, 

Perugini M, Cervone D, et al. Personality in a 

naturally occurring strong situation: unique effects 

of HEXACO traits on COVID-19 mitigation. Acta 

Psychol (Amst). 2022;224:103529. 

31. Abuliezi R, Kondo A, Niitsu K, Ota E. Healthcare 

graduate students’ perceived control and preventive 

behavior for COVID-19 in Japan and the United 

States: a cross-sectional study. Front Public Health. 

2022;10:965897. 

32. Hsu KW, Chao JC, Hsu CY. Environmental risk 

perception and preventive behavior during the 

COVID-19 pandemic in central Taiwan. Int J 

Environ Res Public Health. 2021;18(18):9920. 

33. Hashimoto H, Yamagishi T. Two faces of 

interdependence: harmony seeking and rejection 

avoidance. Asian J Soc Psychol. 2013;16(2):142-51. 

34. Hashimoto H, Yamagishi T. Duality of 

independence and interdependence: an adaptationist 

perspective. Asian J Soc Psychol. 2016;19(4):286-

97. 

35. Ueno Y, Kato S, Mase T, Funamoto Y, Hasegawa K. 

Human flow dataset reveals changes in citizens’ 

outing behaviors including greenspace visits before 

and during the first wave of the COVID-19 

pandemic in Kanazawa, Japan. Int J Environ Res 

Public Health. 2022;19(14):8728. 

36. Borges-Machado F, Barros D, Ribeiro Ó, Carvalho 

J. The effects of COVID-19 home confinement in 

dementia care: physical and cognitive decline, 

severe neuropsychiatric symptoms and increased 

caregiving burden. Am J Alzheimers Dis Other 

Dement. 2020;35:1533317520976720. 

37. Wang J, Kaza N, McDonald NC, Khanal K. Socio-

economic disparities in activity-travel behavior 

adaptation during the COVID-19 pandemic in North 

Carolina. Transp Policy (Oxf). 2022;125:70-8. 

38. Błaszczyk-Bębenek E, Jagielski P, Bolesławska I, 

Jagielska A, Nitsch-Osuch A, Kawalec P. Nutrition 

behaviors in Polish adults before and during 

COVID-19 lockdown. Nutrients. 2020;12(10):3084. 

39. Iwasa H, Yoshida Y. Examination of standard 

values, gender differences, and age differences in the 

Japanese version of the Ten-Item Personality 

Inventory (TIPI-J) among middle-aged and elderly 

individuals. Nihon Koshu Eisei Zasshi. 

2018;65(7):356-63. 

40. Lee J, Lee SM, Jung E. How important is behavioral 

change during the early stages of the COVID-19 

pandemic? A mathematical modeling study. Int J 

Environ Res Public Health. 2021;18(18):9855. 

41. Wada S. Construction of the big five scales of 

personality trait terms and concurrent validity with 

NPI. Jpn J Psychol. 1996;67(1):61-7. 

42. Cancino RS, Su Z, Mesa R, Tomlinson GE, Wang J. 

The impact of COVID-19 on cancer screening: 

challenges and opportunities. JMIR Cancer. 

2020;6(2):e21697. 

43. Chen K, Steiner R. Longitudinal and spatial analysis 

of Americans’ travel distances following COVID-

19. Transp Res D Transp Environ. 

2022;110:103414. 

44. Irawan MZ, Belgiawan PF, Joewono TB, 

Bastarianto FF, Rizki M, Ilahi A. Exploring activity-

travel behavior changes during the beginning of 

COVID-19 pandemic in Indonesia. Transportation 

(Amst). 2022;49(2):529-53. 

45. Morar C, Tiba A, Basarin B, Vujičić MD, Stankov 

U, Đeri L, et al. Predictors of changes in travel 

behavior during the COVID-19 pandemic: the role 

of tourists’ personalities. Int J Environ Res Public 

Health. 2021;18(21):11169. 

46. Rupok TA, Dey S, Agarwala R, Sarker S, Dola FSA, 

Saju MJ, et al. Knowledge, attitude, practice, and 

fear level of Bangladeshi students toward Covid-19 

after a year of the pandemic situation: a web-based 

cross-sectional study. PLoS One. 

2023;18(2):e0282282. 

47. Heine SJ, Lehman DR. Social desirability among 

Canadian and Japanese students. J Soc Psychol. 

1995;135(6):777-9. 

48. Akahane M, Maeyashiki A, Yoshihara S, Tanaka Y, 

Kanagawa Y, Imamura T. Relationship between 

difficulties in daily activities and falling: loco-check 



Mendoza et al.                                                                                 J Med Sci Interdiscip Res, 2024, 4(2):183-194  
 

 

 

194 

as a self-assessment of fall risk. Interact J Med Res. 

2016;5(2):e20. 

49. Akahane M, Kanagawa Y, Takahata Y, Nakanishi Y, 

Akahane T, Imamura T. Consumer awareness of 

food defense measures at food delivery service 

providers and food manufacturers: web-based 

consumer survey study. JMIR Form Res. 

2023;7:e44150. 

50. Min YH, Lee JW, Shin YW, Jo SJ, Lee JW, Lee JH, 

et al. Daily collection of self-reporting sleep 

disturbance data via a smartphone app in breast 

cancer patients receiving chemotherapy: a feasibility 

study. J Med Internet Res. 2014;16(5):e135. 

 

 


