@ MR

Publications
The Leading eHealth Publisher

Impact of Economic Deterioration on Mental Health
During the COVID-19 Pandemic in Japan: Focus on the
Protective Role of Social Support and Detrimental
Effects of Negative Interactions

Kentaro Hori, Yosuke Yamada, Hideyuki Namba, Misaka Kimura, Hiroyuki Fujita,
Heiwa Date

Submitted to: JMIR Public Health and Surveillance
on: August 08, 2024

Disclaimer: © The authors. All rightsreserved. Thisis a privileged document currently under peer-review/community
review. Authors have provided JMIR Publications with an exclusive license to publish this preprint on it's website for
review purposes only. While the final peer-reviewed paper may be licensed under a CC BY license on publication, at this
stage authors and publisher expressively prohibit redistribution of this draft paper other than for review purposes.

https://preprints.jmir.org/preprint/65204 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hori et al

Table of Contents

L@ T N F= Y =T o TN 1S o ] o] SO ST SO RSSRPRPRRN 5
ST o] o1 = L= T A =TSRSS 17
FIGUIBS ...ttt bbbtk bbb bbb b4 b b e b £ £ £ b e b bbb e b e b e b e b b e b bbb b e b b e b e bbb e b b e b e b e b b e bbb b e b b e bbbt eb b b s 18
FIGUIB L ettt ettt et e ettt s e e e e s e e e e e e es R e £ £ 2 A e 8 e e e £ LR e A oA S A e e RS A S LR SRR e LR E R4S e AR SRR SRRt et s e st et eeen et naes 19
FIGUIB 2. ettt ettt s et s E e e a2 28 E eSS 2 s e R e e e A2 LR e £ £ £ A2 AR e A e LR SRR £ e AR E eSS e A LR E RS E Rt et e Rt e e e s et enaes 20
FIGUIE 3 ettt ettt s et s ettt es e e s E e A2 e e 28R £ e AR R e e £ e LR e A e RS A e AR A A e LR SRR £ e LR SR £ S ee AR SRR e AR AR s e E et et ee e st et naes 21
FIGUIB A | ettt ettt s et e et st e 2o ee 28 E £ 2 s e R e e e A LR e A e e £ 4 e e R e R e S e LR SRk E e R R £ e e e A LR E RS AR R s s e e et s e nn et enes 22
FIGUIB D sttt ettt s ettt et s e e b e e s e e e e se 28 E e £ 28 e Ao e e A e LR e A e e S 42 AR R e A e e LA SRR e £ e AR e R £ S ae AR SRS EeR Rt e e bt ee e st et naes 23

https://preprints.jmir.org/preprint/65204 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hori et al

Impact of Economic Deterioration on Mental Health During the COVID-19
Pandemic in Japan: Focus on the Protective Role of Social Support and
Detrimental Effects of Negative Interactions

Kentaro Hori"; Y osuke Y amada®"; Hideyuki Namba® ; Misaka Kimura® ; Hiroyuki Fujita® ; Heiwa Date®”

"Faculty of Data Science Shiga University Hikone City JP

Department of Physical Activity Research National Institutes of Biomedical Innovation, Health and Nutrition Settsu City JP
3Center for Education in Liveral Arts and Sciences, Sports and Health Education Division Osaka University Toyonakashi City JP
“Institute for Active Health Kyoto University of Advanced Science Kyoto City JP

SFaculty of Bioenvironmental Science Kyoto University of Advanced Science Kyoto City JP

"these authors contributed equally

Corresponding Author:
Kentaro Hori

Faculty of Data Science
Shiga University

1-1-1 Banba

Hikone City

JP

Abstract

Background: Reports have indicated that the socioeconomic impact of the spread of COVID-19 infection has severely impacted
the mental health of individuals. However, it is unclear how the impact of deteriorating economic conditions on mental health
varies with the amount of social support and negative interactions (eg, criticism and excessive demands from others) individuals
have.

Objective: This study tested two hypotheses, focusing on the association between the worsening economic status due to
COVID-19 and mental health. Hypothesis 1: The negative impact on mental health from worsening economic conditions caused
by the spread of COVID-19 infection is exacerbated by the amount of social support an individual receives. Hypothesis 2: The
negative impact on mental health from a deteriorating economic situation due to the spread of COVID-19 is exacerbated by a
greater number of negative interactions.

M ethods: Web-based surveillance was conducted by an Internet research company in Japan. The company recruited 3500
individuals from their active panels from June to July 2020; 250 men and 250 women were recruited for each of the following
age groups—primary school students, 20s, 30s, 40s, 50s, 60s, and 70s. The analysis was conducted on men and women in their
20s to 50s (n=1549). The objective variable was measured using the K6 scale for psychologica distress. The explanatory
variable, economic deterioration due to COVID-19, was defined as economic deterioration due to COVID-19 if respondents
indicated that their income had decreased compared to before the spread of COVID-19. In addition, social support and negative
interaction scales were used. Logistic regression analysis was used, and the interaction between economic deterioration due to
COVID-19 and socia support and the interaction between economic deterioration due to COVID-19 and negative interaction
were added sequentially to the model; alikelihood ratio test was used to assess the most improved model.

Result: In the significantly improved model, the interaction between economic deterioration due to COVID-19 and socia
support was significantly associated with K6 scores (Odds ratio 0.909, 95% CI 0.829-0.996). The average margina effect of
economic deterioration due to COVID-19 was calculated and the results revealed that social support scores ranging from 4 to 10
were statistically significant.

Conclusion: The negative effect of COVID-19-induced economic deterioration on mental health tended to be stronger with less
support. Based on these results, Hypothesis 1 was supported.

(IMIR Preprints 08/08/2024:65204)
DOI: https://doi.org/10.2196/preprints.65204
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Introduction

The spread of COVID-19 forced people to change their lifestyles, raising significant concerns about
the deterioration of their mental health. During this period, individuals who experienced
unemployment or had a history of chronic or mental illnesses showed a tendency toward worsening
mental health [1,2,3,4,5]. Among these issues, problems arising from interpersonal relationship
restrictions such as social distancing were highlighted during the pandemic. These restrictions not
only reduced interpersonal networks and induced feelings of loneliness, but also decreased the
support received from others, which affected people’s mental health [1,6]. For example, mothers
raising children experienced increased stress due to the disruption of interactions with grandparents,
who are a source of support, as contact with them was restricted [2]. However, in situations where
face-to-face support was limited, people established ways to receive support through online services
and social media. Furthermore, non-face-to-face social support, like face-to-face support, has been
reported to have positive effects on mental health, reaffirming the previously recognized benefits of
social support [7] .

Previous studies have demonstrated that social support has a significant impact on people's mental
health [6,8,9,10], and serves as a buffer against stress arising from experiencing negative events
[11,12,13,14]. Support through online services has proven to be effective, and the buffering effect of
support has also been confirmed during the COVID-19 pandemic. For example, studies have
reported that social support helped suppress feelings of loneliness [15,16], alleviated anxiety
concerning the pandemic among pregnant women [17], and mitigated the impact of increased work-
related stress on mental health during the pandemic [18].

These findings suggest that the negative impact of mental health due to adverse events arising from
the COVID-19 pandemic can be alleviated through social support as a protective factor. These buffer
effects highlight the necessity for policy assistance for individuals who lack support and struggle
with adversity. In particular, identifying the factors that influence mental health and aid in recovery is
expected to contribute to research that provides preventive measures for future pandemics [4].

This study analyzed how the effects of support during the COVID-19 pandemic manifested in Japan,
a country with a high suicide rate. Even before the pandemic, Japan had a notably high suicide rate,
although the number of suicides had declined before the outbreak. However, following the spread of
COVID-19, the suicide rate began to rise again [19]. Globally, the socioeconomic downturn caused
by the pandemic has been a contributing factor to the increase in suicides, with issues such as
unemployment, economic insecurity, and poverty causing serious concern [2,3,5] .

Previous research further indicates that events such as income reduction and lack of support during
the pandemic negatively impacted individuals’ mental health [20]. However, it remains unclear
whether support can mitigate the impact of negative events such as income reduction. To investigate
this, it is essential to elucidate how the negative impact of economic deterioration due to the
pandemic on mental health varies according to the amount of support received.

This study aimed to fill this gap by examining the buffering effects of support on mental health
during the economic downturn caused by the COVID-19 pandemic in Japan. Understanding these
dynamics can provide critical insights into how social support acts as a protective factor and inform
policies to assist individuals when facing adversity.

However, connections with others do not necessarily benefit all individuals. Some studies that
examined the impact of interpersonal relationships have focused on negative relationships and
cautioned against simply increasing or maintaining these connections. These studies are crucial
although fewer in number compared to studies highlighting positive interpersonal functions such as
social support. According to Lincoln's review, negative interactions (negative social support,
problematic support, and negative social exchange), such as criticism or excessive demands from
others, can harm individuals' mental health [21]. Furthermore, it has been argued that the negative
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effects of such interactions are greater than the positive effects of support. Several studies conducted
during the COVID-19 pandemic have already demonstrated the negative impact of such interactions
on mental health [22,23]. Therefore, it is anticipated that the damaging impact on mental health
resulting from adverse events caused by COVID-19 may be exacerbated by the number of negative
interactions.

Based on the above considerations, this study aimed to identify the interpersonal factors that
exacerbate the negative impact of the COVID-19 pandemic on mental health. Consequently, the
following two hypotheses were tested:

Hypothesis 1: The negative impact of economic deterioration due to the COVID-19 pandemic on
mental health worsens as the amount of support decreases.

Hypothesis 2: The negative impact of economic deterioration due to the COVID-19 pandemic on
mental health worsens as negative interactions increase.

By examining these hypotheses, this study sought to provide an understanding of how both the
presence and absence of social support and the presence of negative interactions influence mental
health outcomes during the COVID-19 pandemic. This understanding is critical for developing
targeted interventions and policies to support mental health during similar crises.

https://preprints.jmir.org/preprint/65204 [unpublished, non-peer-reviewed preprint]
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Methods

Data Source

Web-based surveillance was conducted through an Internet research company in Japan, Cross
Marketing Inc. Cross Marketing Inc., along with its partner companies, maintains active panels
comprising over 5 million individuals who have registered their sociodemographic information in the
company's database and responded to at least one survey within the past year. From June to July
2020, the company recruited 3,500 individuals from these active panels. Specifically, 250 men and
250 women were recruited from each of the following age groups: elementary school students and
individuals in their 20s, 30s, 40s, 50s, 60s, and 70s.

In this study, the deterioration of economic conditions was a key variable. To analyze the impact of
worsening economic conditions, it was necessary to focus on groups that experienced unemployment
or income reduction. Therefore, individuals in their 60s and 70s, who are more likely to be
unemployed or retired, were excluded from the analysis. The study focused on men and women in
their 20s to 50s (n=2000).

Measurements

To screen for mental health issues, this study used the K6 scale as the dependent variable. The K6
scale measures psychological distress over the past 30 days. It consists of six items rated on a 5-point
scale, with total scores ranging from 0 to 24. Higher scores indicate greater psychological distress
[24]. Furukawa et al. validated the reliability of the K6 scale in the Japanese population [25].
Following Furukawa et al., this study uses a cutoff score of K6>9 for screening mood and anxiety
disorders and incorporates this in the analysis.

The primary independent variables used for hypothesis testing were economic deterioration due to
COVID-19, social support, and negative interactions. Economic deterioration due to COVID-19 was
measured using the question: "How has your income (total pre-tax income from work and non-work
sources) changed as of April compared to before the COVID-19 pandemic? Please select the option
that best describes your situation. If your salary is yet to be confirmed (eg, not yet deposited), please
answer based on your expectations." The responses were as follows: 1 = Increased (expected to
increase), 2 = Slightly increased (expected to slightly increase), 3 = Almost unchanged, 4 = Slightly
decreased (expected to slightly decrease), and 5 = Decreased (expected to decrease). The distribution
of responses were as follows: 1 (n=21), 2 (n=40), 3 (n=949), 4 (n=221), and 5 (n=318). Owing to the
small number of cases in Categories 1 and 2, these were combined with Category 3 and recoded as 0.
Categories 4 and 5 were combined and recoded as 1, yielding binary variables. Additionally, the
correlation between economic deterioration due to COVID-19 and household income (a continuous
variable) was weak (r=0.101).

Social support was measured using a 4-item, 4-point scale, with total scores ranging from 4 to 16,
with higher scores indicating greater social support. The items were, “How much do your friends
really care about you?”, “How much do they understand the way you feel about things?”, “How
much can you rely on them for help if you have a serious problem?”, and “How much can you open
up to them if you need to talk about your worries?”. The response options were as follows: 1 = Not at
all, 2 = A little, 3 = Some, and 4 = A lot [26,27].

Negative interactions were measured using a 4-item, 4-point scale, with total scores ranging from 4
to 16, with higher scores indicating greater negative interactions. The items were, “How often do
your friends make too many demands on you?”, “How often do they criticize you?”, “How often do
they let you down when you are counting on them?”, and “How often do they get on your nerves?”.
The response options were, 1 = Never, 2 = Rarely, 3 = Sometimes, and 4 = Often [26,27].

The control variables used in this study are sex (1 = female, 0 = male), age, marital status (1 =
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married, 0 = single, divorced, or widowed), education level (dummy variables for university/graduate
school degree, junior college/technical college/specialized training school degree, high school/junior
high school degree), last year's household income (log-transformed for analysis), presence of chronic
illness (1 = yes, 0 = no), residential area (1 = urban, 0 = rural), and the Japanese version of the Big
Five personality traits (extraversion, neuroticism, openness, conscientiousness, and agreeableness)
[28].

Ethical Considerations

This study was approved by the ethics committees of the Kyoto University of Advanced Science
(KUAS 1no0.20-3) and the National Institutes of Biomedical Innovation, Health, and Nutrition
(NIBIOHN no. 202). An information sheet was presented to participants on the online survey landing
page. Only those who confirmed that they had read the information sheet and consented to
participate were included.

Statistical Analyses

Initially, a logistic regression model was applied to evaluate the association between economic
deterioration due to COVID-19, social support, negative interaction, and mental health, controlling
for sex, age, marital status, education level, last year's household income, presence of chronic illness,
residential area, and Big Five personality traits. Additionally, the interaction terms between economic
deterioration due to COVID-19 and social support, as well as between economic deterioration due to
COVID-19 and negative interaction, were sequentially added to the model. Likelihood ratio tests
were conducted to assess the most improved models. Statistical analyses were performed using R
version 4.2.2. Listwise deletion was used for data with missing values, resulting in a final sample of
1,549 individuals.

Results

Table 1. Descriptive statistics.

Cronbach's

n b n k] mean 5D range
Alpha

Gender Chronic Disease

Malke 820 53.0% Yes 383 25.4%

Female 725 47.0% No 1152 74.6%
Apge Residence Area

208 366 23.7% Urban 934 60.5%

30s 382 24.7% Rural G611 39.5%

405 401 26.0% Big Five

505 396 25.6% Extraversion 47.73 10,42 12-B4 0.89
Marital Status Meuroticism 4897 1317 12-84 0.893

Married 826  53.6% Openness to Experience 4596 1060 12-84 0.91

Unmarried Divorced/Separated 717 46.4% Conscientiousness 45,40 9.66  12-84 0.84
Educational Background Agreeableness 51.91 920 12-84 0.83

University/Graduate School BI10  52.4% Economic Deterioration Due to COVID-19

Junior College/Technical College/Vocational School 339 21.9% ‘Worse ned 537  34.8%

High School'Middle School 3096 25.6% Not Worsened 1008  65.2%
Household Income Social Support 9.53 291 416 0.90

Less than 2 milion yen 169 10.9% Negative Interaction B.62 248 416 0.83

2 10 3.99 milion yen 357 23.1%

4 to 6.99 milion yen 493 3L.9%

7 to 9.99 milion yen 316 20.5%

Over 10 million yen 210 13.5%

https://preprints.jmir.org/preprint/65204 [unpublished, non-peer-reviewed preprint]
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Table 2. Results of binomial logistic regression.

Model1”

Odtf]sh [95% CI] P value

ratio
Female (vs Male) 0.956 [ 0731 0 1250 ] 0.742
Age 20s (vs 50s) 2.919 [ 1922 [] 4434 ] < (0,000
Age 30s (vs 50s) 1.962 [ 1326 [0 2903 ] < 0.000
Age 40s (vs 50s) 1.434 [ 0987 [0 2.082 ] 0.058
Married (vs Unmarried/Divorced/Separated) 1.273 [ 0938 [ 1726 ] 0.121
University/Graduate School 0.863 [ 0633 [ 1178 ] 0.353
(vs High SchoolMiddle School)
Junior College /Technical College/Vocational School 0.977 [ 0682 [0 1399 ] 0.599
(vs High School/Middle Schoal)
Household Income 0.763 [ 0642 [ 0908 ] 0.002
No Chronic Disease (vs Yes) 0.580 [ 0434 [0 0775 ] < 0.000
Urban (vs Rural) 0.872 [ 0672 [0 1132 ] 0.303
Big Five Extraversion 1.010 [ 099 [ 1026 | 0.210
Big Five Neuroticism 1.053 [ 104 [0 1066 ] < 0.000
Big Five Openness to Experience 0.987 [ 0973 [0 1002 ] 0.083
Big Five Conscientiousness 0.991 [ 0975 0 1.007 ] 0.255
Big Five Agreeableness 0.984 [ 0968 [ 1.000 ] 0.054
Economic Deterioration Due to COVID -19 1.579 [ 1219 [] 2.045 ] < (0,000
(vs Not Worsened)
Social Support 0.965 [ 0919 0 1013 ] 0.152
Negative Interaction 1.212 [ 1149 [0 1279 ] < 0.000
Nagelkerke 0.240
AIC 1552.787
N 1545

“Model1: This model did not include interaction terms.
*0dds ratio: adjusted odds ratio.

Table 1 presents the descriptive statistics. For categorical variables, the table shows numbers (n) and
percentages. For continuous variables, the table displays the means and standard deviations.

The results of the logistic regression analysis evaluating the association between mental health and
economic deterioration due to COVID-19, social support, and negative interactions are
presented.Model 1 evaluates the association between economic deterioration due to COVID-19,
social support, and negative interactions (Table 2). Economic deterioration due to COVID-19 (Odds
ratio 1.579, 95% CI 1.219-2.045) and negative interactions (Odds ratio 1.212, 95% CI 1.149-1.279)
were significantly associated with poor mental health.

Model 2 included an interaction term between economic deterioration due to COVID-19 and social

https://preprints.jmir.org/preprint/65204 [unpublished, non-peer-reviewed preprint]
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support; Model 3 included an interaction term between economic deterioration due to COVID-19
and negative interaction, and Model 4 included both interaction terms (Table 3). In this analysis,
social support and negative interactions were centered. Focusing on the results of the interaction
terms, only the interaction between economic deterioration due to COVID-19 and social support was
significant in Model 2 (Odds ratio 0.909, 95% CI 0.830-0.996) and Model 4 (Odds ratio 0.909, 95%
CI 0.829-0.996).

Furthermore, likelihood ratio tests were conducted to assess the degree of improvement in Models 1,
2, 3, and 4 (Table 4). The results indicated that Model 2, which included the interaction term between
economic deterioration due to COVID-19 and social support, significantly improved (P=0.040).
Model 2 had the lowest Akaike information criterion value (AIC=1550.570).

Finally, to examine the results of the interaction term in Model 2, the average marginal effects of
economic deterioration due to COVID-19 were calculated and visualized (Figure 1). As
demonstrated by the 95% CI, the average marginal effect was significant when the number of social
support items ranged from 4 to 10. This suggests that the negative impact of economic deterioration
due to COVID-19 on mental health is stronger when the level of social support is low.

Table 3. Results of binomial logistic regression including interaction terms.

Madd 2 Maldd Madd £
Odks O ek
1% 1] P value (5% 1] Pvalue 1% 1] Pvalue
ratia” ratia” ratia’
Female {vs Mak) 0 [ 7R [ 1Z 1 07 096 [ o7R [ L0 | a7 0%y [ a7 [ 1= |1 am
As 205 fvs Sik) 209 | LAy [ 440 ] <0000 291 [ 193 [ 447 ] <0000 299 [ LM [ 42 ] <0000
Agp 30 (v Sik) 19 | L@ [ 295 1 00m  19m [ LT7 O[] 294 | aon  19@ [ LI [] 295 1 000
Agg 405 {vs Sik) L4 | aSE [ 200 | 008 L4 [ as; [ om | s L4 | AsD [ oM ] 00
Masmied {vs UnmarrisdDivorcer] Separaed) 1266 | ogm [ L7@ ] 013 132 [ o [] 176 | 012 126 [ asm [] 178 ] 013
University/Grahiate Schaal ass | 06\ [] L ] 030 084 [ 0&3 [ LW | 0 a3 s | a6l [ L&l ] 0
{vs High SchaalM iddle Schoal)
Jumiar Callegr Technical Callege Vaaational Schaal am [ 0&E [ L4 0916 0mE [ oEm [ L4Z ] 096 08® | 08M [ LaE | 093
{vs High SchaalM iddle Schoal)
Hexmehakd ncame a7z [ a6 [ 0918 ] 0 00 a4 [ 062 [ 098 | a0 a7 [ 468 [ 098 | aoM
No Chranie Diseme (v Yes) a5 | Q4B [ 073 1 <0800 458 [ 044 [ 475 ) <0000 454 [ a4® [ 073 1 <000
Urhan (vs Ruraly as [ a6 [] L1126 ] 0 0mE o0&l [ o671 [ L1 1 a3 aar [ aed [ L1 1 oz
Rig Five Exsraversian L0 1 oS [ L@6 ] 024 100 [ 0984 [ L@E ] 0211 Low [ a9 [ L@ ] 024
Rig Five Newraticism LG | 10 [ LOs ] <0000 LR | 108 [] L0 | <0000  Les | Los [] L0 | <0.000
Rig Five Openness to Experience sy [ 093 [ lom | 0S  0%r [ 097 [ Lo | ae@  asy | a973 [ Lom 008
Rig Five Camscieninusness aml | a@s [ L7 ] 036 0l | a5 [ L07 ] Az am [ 095 [ LoW ] 0ZS
Rig Five Agremblaess Q@ [ Q9% [ L0 | 06l 088 | 094 [ LoN | a3 0% [ a9 [ oW | 06
Ecancmic Deteriaration Due ta Cevid-19 (vs Net Warsened) LSO [ 120 [ 2m& ] 000 LS4 [ 1218 [ 2060 ] 00l LS [ L@ [ 2041 ] <000
Sacial Suppant LOE [ a98 [ LO& 1 0 038 0% [ 099 LaE 1 alm Lem [ 08| [ Los 1 084
Negative Inseraction 1216 1 L1® [ 12@ ] <0000 12§ [ LIH [ L3@ | <0000 124 [ LM [ 130 | <000
Eeanamic Deteriaration Due ta COVID -19 asE [ 0am oms ] .41 aamn | 0@ [ ams ] a1
» Sacisl Suppant
Eeanamic Deteriaration Dus ta COVID-19 o@E 1 o0EE [ LWE | oS Lom | asm [ LI 1 0%
# Neguive hitemsction
NaggeTkerke 02n: 02m 02m:
AlC 1550570 1554770 1552 567
N 55 1545 55

“Muodel2: This mode] included an intera ction term between economic deterioration due to COVID-19 and social SUppOrt,

"Model3: This mode] inchided an interaction term betwe en economic deterioration due to COVID-19 and negative inte mction,

“Modeld: This model included an intera ction term between economic deterioration due to COVID-19 and social support, and between economic deterioration due to COVID-19 and
negative interaction.

*Ovds 1 tio: adjusted odds ratio,

Table 4. Likelihood ratio test for models including interaction effects.
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Ad? gdfb P value
Model2 4.217 1 0.040
Model3 0.017 1 0.894
Model4 4.22 2 0.121

“AD : the difference in Deviance from Modell.

"Adf : the difference in degrees of freedom from M odel1.
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Figure 1 [J Average marginal effects of economic deterioration due to COVID-19 with 95%
confidence intervals (CI).

Discussion

This study analyzed how the negative impact of events triggered by the COVID-19 pandemic on
mental health varied depending on qualitative and quantitative differences in interpersonal
relationships. In Japan, where the suicide rate was notably high, even before COVID-19, there had
been a decline in the number of suicides prior to the pandemic. However, following the spread of
COVID-19, the trend reversed, and the number of suicides began to increase again [19]. One
contributing factor was the socioeconomic downturn caused by the pandemic [2,3,5]. Consistent with
this, the results of this study confirmed that economic deterioration due to COVID-19 negatively
impacts mental health.

A key finding of this study was that the negative impact of economic deterioration due to COVID-19
on mental health tended to be stronger when social support was low, thus supporting Hypothesis 1.
Previous research has shown that income reduction and a lack of support during the COVID-19
pandemic each negatively affected mental health [20]. However, analyses have not focused on the
interaction between economic deterioration and the amount of support available. As many previous
studies on social support have suggested [11,12,13,14], this study confirms that stress arising from
negative events during the COVID-19 pandemic is influenced by the amount of support an individual
receives.

These results imply that social support is particularly important for individuals suffering from
negative events, such as economic deterioration, during the pandemic. The use of online services for
counseling support [15,16] may be worth considering as a preventive measure against future
pandemics.

However, it has been argued that the damaging effects of negative interactions are greater than those
of support [21]. Unlike previous studies [22,23], this study focuses on the interaction between
adverse events, specifically economic deterioration, and negative interactions. The results reveal that

https://preprints.jmir.org/preprint/65204 [unpublished, non-peer-reviewed preprint]
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this interaction term is insignificant, indicating that negative interactions do not significantly amplify
the negative impact of economic deterioration. Nevertheless, as shown in Model 2, the effect of the
negative interaction alone was significant (Odds ratio 1.216, 95% CI 1.152-1.283). This finding is
consistent with previous research [22,23] and suggests that the number of negative interactions tend
to adversely affect mental health.

During the COVID-19 pandemic, people were forced to limit their contact and had fewer
opportunities to communicate. The fact that these limited interactions were negative suggests that
such interactions could further deteriorate mental health. This emphasizes the importance of
considering not only the presence of social support but also the nature of interpersonal interactions
when addressing mental health issues during such crises.

Limitations

This study has several limitations. First, the survey was not based on random sampling, but rather
targeted monitors who were available to participate via the Internet. Those who did not use the
Internet were excluded from this study. Therefore, the results of this study do not reflect the
characteristics of the Japanese population. Second, the cross-sectional design limited the ability to
argue for causal relationships. Future studies should adopt longitudinal designs using panel data or
experimental designs to establish causal relationships.

Conclusion

This study found that the negative impact of economic deterioration due to the COVID-19 pandemic
on mental health was stronger when social support was low. In addition, negative interactions do not
significantly amplify the negative impacts of economic deterioration. To mitigate the negative impact
of economic deterioration due to the COVID-19 pandemic on mental health, it is imperative to
enhance interactions with trusted partners. It is recommended that online interactions must be
actively promoted and increased.
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