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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.

Methods: 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 psychological 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 social
support was significantly associated with K6 scores (Odds ratio 0.909, 95% CI 0.829-0.996). The average marginal 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 menta 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
mental health deterioration. Those who faced unemployment or had a history of chronic or mental
illnesses were particularly susceptible to worsening mental health [1-5]. The socioeconomic
downturn caused by the pandemic contributed to an increase in suicides, with unemployment,
economic insecurity, and poverty having profound effects [2,3,5]. In Japan, where the suicide rate
was already high before the pandemic, the number of suicides had been decreasing but began to rise
again after the outbreak [6]. Analyses of suicide and depression risk factors in Japan identified
economic deterioration from socioeconomic stagnation as a key contributor [7,8].

During the pandemic, individuals were exposed to negative events such as economic decline, while
restrictions on interpersonal relationships reduced available social support, adversely affecting
mental health [1,9—-12]. For example, mothers raising children faced increased stress due to limited
contact with grandparents, a crucial source of support [2]. Conversely, individuals with stronger
social support were better able to manage loneliness under these restrictions [13,14], alleviate
anxiety about the pandemic among pregnant women [15], and mitigate the impact of work-related
stress on mental health [16].

Negative interactions, such as domestic violence during stay-at-home orders [17] and deteriorating
relationships with family or partners [18], also emerged, highlighting new challenges in close
relationships. Previous studies have revealed that such interactions negatively impacted mental
health [19,20].

As outlined, previous studies have demonstrated that social support and negative interactions directly
influenced mental health during the pandemic. However, the role of factors mitigating or
exacerbating the negative impact of economic deterioration on mental health remains insufficiently
explored, particularly in the context of limited interpersonal interactions. Social support and negative
interactions, as discussed below, may serve as such factors.

Incorporating the Conservation of Resources hypothesis and the Stress Buffering Model may provide
new insights into social support during periods of widespread infection. Hobfoll’s Conservation of
Resources hypothesis defines resources as elements valued by individuals in society, including
material resources (e.g., money, housing), social resources (e.g., social support, status), and
psychological resources (e.g., personal achievement, autonomy). The hypothesis posits that people
feel stress when they lose or face the potential loss of valued resources, as these are essential for
daily life and goal achievement [21-23]. For example, loss of income or employment (material
resources) threatens stability and induces anxiety and stress. A study in Israel during the pandemic
using the Conservation of Resources hypothesis found that individuals who experienced economic
deterioration and loss of resources such as income and socioeconomic status showed declines in
mental health [24].

Additionally, the Conservation of Resources Theory suggests that individuals facing resource loss
mayutilize other resources, such as social support, to cope andreduce stress. Social support, in
particular, is a vital resource individuals rely on in emergencies to prevent further resource loss [21].
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Those with stronger social support are better equipped to manage stress through assistance and
information from others [22].

The stress buffering model provides a practical and statistical explanation for the benefits of social
support. According to this model, social support not only has a direct positive effect on mental health
but also serves as an indirect protective factor, alleviating stress and psychological burden during
stressful events [25-29]. The model posits that social support helps resolve stressful situations and
reduces the perception of stress through positive interpersonal relationships. Studies testing this
model typically use interaction terms between stressful events and social support as explanatory
variables [25,28,29].

Based on these theories, it can be anticipated that social support may mitigate the negative impact of
economic deterioration on mental health during the COVID-19 pandemic. To verify this, it is
necessary to analyze the interaction term between economic deterioration and social support.
However, previous studies have focused primarily on the main effects of economic deterioration and
social support, without considering their interaction [7,17,30].

Conversely, negative interactions tend to have the opposite effect of social support, with experiences
such as criticism or excessive demands from others worsening mental health [26,31]. According to
the Conservation of Resources Theory, economic deterioration, which signifies the depletion of
critical resources such as income, induces stress. Under such circumstances, negative interactions are
likely to amplify the risk of mental health deterioration. However, studies on negative interactions
during the pandemic have not analyzed the interaction between economic deterioration and negative
interactions, leaving their synergistic effects unexamined [19,20].

This paper addresses these gaps by analyzing these interaction terms and testing the following
hypotheses:

Hypothesis 1: The negative impact of economic deterioration due to the COVID-19 pandemic on
mental health is stronger for individuals with less social support compared to those with more
social support.

Hypothesis 2: The negative impact of economic deterioration due to the COVID-19 pandemic on
mental health is stronger for individuals with more negative interactions compared to those with
fewer negative interactions.

Furthermore, this study examined hypotheses related to the high suicide rate among women during
the pandemic in Japan. The first wave of the pandemic occurred in April 2020, followed by a larger
second wave beginning in July 2020. During the second wave, women’s mental health deteriorated
significantly, with the female suicide rate increasing approximately five times that of men, marking a
distinct shift [8,32,33]. This deterioration was partly attributed to the substantial economic damage in
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industries predominantly employing women, such as service, retail, and tourism [8,33]. Historically,
the suicide rate among Japanese women has not exceeded that of men, but during this period, women
in the workforce may have been more likely than men to face economic and psychological
vulnerability.

Drawing on the Conservation of Resources Theory, female workers likely perceived income loss as a
significant threat during the second wave. Among these women, those with strong social support
may have been better equipped to cope with the stress of income loss, benefiting from its buffering
effects. Therefore, this study utilized data from a survey conducted in Japan between June and July
2020, which covers the second wave. It analyzed a three-way interaction by adding a gender variable
to the interaction term of Hypothesis 1 to test the following hypothesis:

Hypothesis 3: The buffering effect of social support is more pronounced in women than in men.
Specifically, among women, the negative impact of economic deterioration due to the COVID-19
pandemic on mental health is stronger for those with less social support than for those with more
social support.

This paper examined the three hypotheses above, focusing on the factors that mitigate or amplify the
negative impact of economic deterioration caused by COVID-19 on mental health, and to clarify
how social support and negative interactions function as such factors. This understanding is critical
for developing targeted interventions and policies to support mental health during future crises.

Methods

Data Source

This study utilized primary data from an online survey conducted among residents of Japan. The
survey was administered in a questionnaire format through Cross Marketing Inc., a Japanese internet
research company. Cross Marketing Inc. and its partner companies maintain an active panel of over 5
million people, who have registered their sociodemographic information in the company’s database
and responded to at least one survey within the past year [34].

Data collection was conducted from June to July 2020 using Cross Marketing Inc.’s web-based
response system. The company provided respondents with a survey URL via email requesting their
participation. First, individuals who agreed to participate underwent a screening survey regarding
their demographic attributes, such as gender and age (n = 19,301). Next, stratified sampling was
performed, evenly allocating 250 men and 250 women from each age group (20s, 30s, 40s, 50s, 60s,
and 70s), resulting in a total sample size of 3,000 participants. This nonprobabilistic sampling was
employed to minimize data shortages for specific age and gender groups; however, it has limitations
in ensuring representativeness. Respondents were selected in order of earliest response, and the
survey continued until the target number of participants was reached, excluding inconsistent or
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invalid responses. The sample size was determined primarily based on feasibility and financial
constraints.

In this study, economic deterioration was considered a key explanatory variable. In Japan, many
individuals in their 20s to 50s work full-time and earn income, making them more susceptible to
economic issues. Therefore, samples from individuals in their 60s and 70s were excluded, leaving a
dataset of 2,000 respondents.

Economic deterioration was analyzed based on changes in personal income, which required focusing
on income earners. Respondents who had been unemployed before the pandemic and remained
unemployed at the time of the survey (including full-time homemakers) were excluded. Those who
were employed before the pandemic but unemployed during the survey period were also excluded
due to their small number (n = 17). These exclusions reduced the sample to 1,513 respondents.

Following listwise deletion for missing values, the final dataset included 1,238 respondents, with
most exclusions resulting from non-responses to the household income question (n = 254). In total,
18.2% of the sample was excluded in this process.

Measurements

The K6 scale was used to assess mental health, serving as the dependent variable. This scale
measures psychological distress over the past 30 days with six items rated on a 5-point scale,
producing total scores from 0 to 24, withhigher scores indicating greater distress [35]. Furukawa et
al. validated the reliability of the K6 scale in the Japanese population [36]. Following their
methodology, a cutoff score of >9 was used to screen for mood and anxiety disorders.

The primary independent variables for hypothesis testing were economic deterioration due to
COVID-19, social support, and negative interactions. Economic deterioration was measured by
asking, "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 (e.g., not yet deposited), please answer based on
your expectations." The response options were: 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 response distribution was: 1 (n =
21), 2 (n = 37), 3 (n = 735), 4 (n = 197), and 5 (n = 248). Categories 1 and 2 were combined with
Category 3 and recorded as 0, while Categories 4 and 5 were combined and recorded as 1, resulting
in binary variables. The correlation between economic deterioration and household income (a
continuous variable) was weak (r = —0.148).

Social support was assessed 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 your feelings?”, “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?”. Response options were: 1 = Not at all, 2 = A little, 3 = Some, and
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4 = A lot [37,38]. The Cronbach's alpha was 0.895.

Negative interactions were measured using a 4-item, 4-point scale, with total scores ranging from 4
to 16, where higher scores indicated more 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?”.
Response options were: 1 = Never, 2 = Rarely, 3 = Sometimes, and 4 = Often [37,38]. The
Cronbach's alpha was 0.837.

The control variables used in this study were sex (1 = female, 0 = male), age, marital status (1 =
married, 0 = single, divorced, or widowed), education level (university/graduate school degree,
junior college/technical college/specialized training school degree, high school/middle school
degree), last year’s household income (log-transformed for analysis), employment conditions
(regular employment, nonstandard employment, self-employment), presence of chronic illness (1 =
no, 0 = yes), and residential area (1 = urban, 0 = rural).

Ethical Considerations

This study was approved by the ethics committees of the Kyoto University of Advanced Science
(KUAS no0.20-3) and the National Institutes of Biomedical Innovation, Health, and Nutrition
(NIBIOHN no. 202).

Informed consent was obtained on the research company Cross Marketing Inc.’s website before
participants completed the survey. Participants were presented with an information sheet on the
online survey landing page, and only those who confirmed that they had read the information sheet
and agreed to participate were included in the study.

Before transferring the data to researchers, the research company removed participants’ names,
addresses, contact information, and any other details that could potentially be used to identify
individuals.

Subjects registered with the research company could receive point rewards for participating in the
survey (Cross Marketing Inc. does not publicly disclose the number of points respondents receive for
completing surveys).

Statistical Analyses

A logistic regression model was used to evaluate the relationship between economic deterioration,
social support, negative interactions, and mental health. Control variables included sex, age, marital
status, education level, last year's household income, employment conditions, presence of chronic
illness, and residential area. Additionally, interaction terms between economic deterioration and
social support, as well as between economic deterioration and negative interactions, were added
sequentially. A final model with a three-way interaction term among economic deterioration, social
support, and the female dummy variable was also examined. Statistical analyses were conducted

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



JMIR Preprints Hori et al

using R version 4.2.2. Listwise deletion was applied to data with missing values, yielding a final
sample size of 1,238 individuals.

Results

Table 1 presents the descriptive statistics, while Table 2 shows the results of the logistic regression
analysis. In Model 1 of Table 2, the main effects of economic deterioration due to COVID-19, social
support, and negative interactions were evaluated. The odds ratio for economic deterioration due to
COVID-19 was 1.490 (95% CI 1.120-1.980), for social support it was 0.955 (95% CI 0.907-1.000),
and for negative interactions it was 1.220 (95% CI 1.150-1.290).
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Table 1. Descriptive Statistics by Gender and Total

Female {n=505, 40.8%) Male (n=723, 59.2%) Total {n=1238)
Age, n(%)

205 B[ 1ms ) 14 (2D ) ws o mo )

30s [ mE ) 12 ( 2 ) W ( \mE )

a0s [ B3 ) 18 ( 33 ) m o w0 )

50 2 ¢ 1\E ) 13 { 265 ) 4 ( m4 )
Marital Statws, n (%)

Married 7o Ml ) w34 ) 87 ( =l )

Unmarried/Divorcsd Separatad m (459 ) M9 (476 ) 8L (463 )
Educational Backzround, (%)

University/Grauate School m (48 ) M0 ml ) gL ( 8 )

Jﬂﬁﬂ:ﬁﬁ?‘“’ Colleze 1o aps ws {145 6 (14 )

High Schoal/Middle School 2 [ 13 ) 15 ( ;D) m ( ms )
Housshold Income, n (%)

Less than 2 millien yen a4 (85 ) % (68 ) @@ (75 )

210 299 million yen 46 (85 ) M8 3 ) W ( BE )

410 699 million yen Mz (w1 ) % (|2 ) 07 ( ma )

710 9.99 million yen 20 ( ms ) 152 ( 207 ) mo( mo )

Over 10 million yen M w7 ) ur (160 ) 7L 13& )
Employment Conditions, n{ %)

Hegular Employment w499 ) 6 (T2 ) B8 (66l )

Nonstandard Emplayment Mmoo 457 ) 00 { 143 ) wW ( ws )

Self-Employment 2 44 ) s ( 79 ) @ ( 65 )
Chronic Disaase, n (%)

Yes w13 181 {1 ) W (758 )

No M8 (  7EB ) M2 T8 ) M8 (M1 )
Residence Area, n (%)

Urtan W (606 ) M 4 ) 749 (5 )

Hural (34 ) 0 ( |6 ) 49 ( .5 )
Economic Deterioration Due to Covid 15, n (%)

Worsenad B ( 383 ) M7 (| ) 445 ( B\ )

Not Warsened W (608 ) 8 ( 3 ) (6l )
Social Support, mean (5D, range) 08 ( 30,416 ) 8l ( 27,416 ) 35 ( 28,416 )
Negative Interaction, mean (SD, range) 87 ( 26,416 ) B4 ( 23,416 ) 85 ( 28,416 )
K6 scale, n(%)

K629 [PER % 76 (240 ) ;o mI )

K6<9 W (I3 ) 57 (760 ) a7 (Tl )
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Table 2. Results of Binomial Logistic Regression (K6>9 as the dependent variable)

Maodel 1
?:.luﬁ [95%: C1] P vaue
Fernale (vs Male) 1130 [ 0838 [ 1530 ] 0418
Age 205 (vs 505) 3900 [ 245 [ 6280 ] 0000
Age 30s (vs 505) 2960 [ 1910 [] 4630 ] 0000
Age 405 (vs 505) 2120 [ 1390 0 3240 ] 0000
Married (vs Unmarried/Divorced'Separa ed) 1290 [ 0840 [0 1780 ] 0115

University/'Graduate School
{vs High School Middle School)

Junior Coll ege/Technical Collepe/Specialized Trining School
{vs High School/Middle School)

0787 [ 0550 [0 1130 ] 0191

0860 [ 0574 [0 1290 ] 0466

Househald Income 0649 [ 0517 [J 0812 ] 0000
nonstandard employment (vs regular employment) 1040 [ 0737 [ 1470 ] 0B17
sel f-employment (vs regular employment) 0922 [ 049 [ 1640 ] 0789
Mo Chmonic Disease (vs Yes) 0498 [ 03&2 U os87 ] 0000
Urban (vs Rumal) 0810 [ 0607 [] 1080 ] 0452
Economic Deterioration Due to Covid-19 (vs Mot Wosened) 1490 [ 1120 [0 1980 ] 0006
Social Support 0955 [ 0907 [] 1000 ] 0075
Negative Interaction 1220 [ 1150 0 1290 ] 0000
BIC 1378.146

N 1238

“Oudds ratio: adjusted odds ratio.

®The Variance Inflation Factors {VIFs) ranged from 1.077 to 2.386 in Model 1.

Table 3 presents the results of the models with interaction terms. Model 2 includes the interaction
term between economic deterioration due to COVID-19 and social support, Model 3 includes the
interaction term between economic deterioration due to COVID-19 and negative interactions, Model
4 includes both interaction terms, and Model 5 includes the three-way interaction term among
economic deterioration due to COVID-19, social support, and the female dummy variable. The
interaction between economic deterioration due to COVID-19 and social support was significant in
Model 2 (odds ratio 0.897, 95% CI 0.811-0.990) and Model 4 (odds ratio 0.894, 95% CI 0.808-
0.988). In Model 5, the three-way interaction term was not significant. However, the interaction
between economic deterioration due to COVID-19 and social support remained significant (odds
ratio 0.838, 95% CI 0.728-0.962), confirming its effect. A supplementary analysis, not shown in
Table 3, was conducted by adding the three-way interaction term among economic deterioration due
to COVID-19, negative interactions, and the female dummy variable to Model 5, which proved non-
significant (odds ratio 0.829, 95% CI 0.655-1.050, P-value 0.116).
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Finally, since the two-way interaction term between economic deterioration due to COVID-19 and
social support was significant, the average marginal effect of economic deterioration was calculated
to elucidate this interaction. Model 2 demonstrated the best BIC, and thus, the average marginal
effect was derived from this model.

The average marginal effects of economic deterioration due to COVID-19 are shown in Figure 1.
Based on the 95% confidence intervals, the average marginal effects were significant when the
number of social support items ranged from 4 to 10. The average marginal effect was 0.11 when
social support was 4 (95% CI: 0.027-1.197, P-value = 0.009) and 0.028 when social support was 10
(95% CI: 0.000-0.057, P-value = 0.047). This finding suggests that the negative impact of economic
deterioration on mental health is amplified when social support is low.

Table 3. Results of binomial logistic regression including interaction terms (K6>9 as the dependent

variable)

Maodel2 ModeB Modelt Model5
c:lj: [95% CI) Pvalue ::1: [95% CI| Pvalue ::1: [95% CI) Pvalue ::1: [95% CI| Pvalue
Female (vs Male) Lz [ oEa2 [ 1520 ] 0439 L1z [ 087 [ 1530 ] o042t 1120 [ 0831 [ 1520 1 046 1ozo [ o7or [ r4so | osm
Age 205 (vs 50s) 3950 [ 2480 [] 6380 | 0.000 3900 [ 2430 [ 6280 | 0000 3950 [ 2480 [] 6390 ] 0000 4020 | 2510 [ 6520 1 0000
Age 30s (vs 50s) 2970 | 1920 [ 4660 ] 0.000 2o60 [ 1910 [ 4630 ] 0000 za [ 1920 [0 4660 ) 0000 3070 [ Le70 [ 4840 1 0000
Age 40s(vs 50s) 210 [ 130 [0 2240 1 0001 210 [ 1390 [ 3240 ] 000 2110 [ 1390 [ 3240 ] 0001 210 [ 130 [ 3250 ] 000
Maried {vs Unmaried/Divorced'Separated) 1290 [ om0 170 | 0018 Lz [ om0 [ L780 | 0115 Lz90 [ 0938 [ 1780 | 0118 1280 [ 030 0 L780 | 0131
(l‘ilf;f?d”sﬂ'?;ﬂdmn 0774 [ 0541 [ L1O ] 0165 0787 [ 0550 [ L130 ] 0a91 0773 [ 050 0 L1 ] 0163 0754 [ 0525 0 Loso ] 0az
“:"‘{::T:‘;Z';;m:j:;'ﬁfﬁxmmT'—‘""'"gsm' 088 | 0571 [ 1290 ] 0458  08® [ 0573 [ 1790 ] 0462 085 [ 0569 [] 1280 ] 0448  0BS3 [ 0566 [ 1280 ] 0447
Household Income 0657 [ 0524 0 0823 1 0.000 0648 [ 0517 0 08I ] 0,000 0656 [ 0523 0 082 1 0000 0658 [ 0523 0 0826 ] 0.000
{vs Regular E Lo [ 0735 0 14w ] 0819 1040 [ 0736 [ 1470 ] 0821 Lo [ 073 [ 1470 ] 082 1o [ 0732 0 1470 ] 0824
Self Employment (vs Regular Emplayment) nos4 | 052 0 w70 1 oems ooz | o496 0 Les0 | 0790 095 [ 0512 0 170 ] osez no4r [ osm 0 eeeo | ose
Mo Chronic Disease (vs Yes) 049 [ 0.360 0 0.684 1 0.000 041 [ 036 00687 ] 0000 0497 [ 0360 0 0.686 ] 0.000 0504 [ 0364 0 0697 1 0.000
Uthan {vs Rural) 0806 | 0603 [ L0BD | 0143 0810 [ 0607 [ 1080 ] 0154 0807 [ 0604 [0 1080 ] 0146 0805 [ 062 0 1080 ] 0045
Econamic Deeterioration Due to Covid-19 (vs Not Worsened) L7 [ L1 0 L1960 | 0843 0855 [ 0907 0 Lo00 | 007 1460 [ Lowo [ 1950 ] 0011 1290 [ 0&s 0 Leon | ol
Sodal Support 0988 [ 0935 0 LOG0 1 0.000 1480 [ L1I0 [ 1980 ] 0008 0998 [ 093 0 LOG0 ] 0952 LU0 [ Low 0 L2005
Negative Interaction 1220 [ L1so [0 1290 ] 0.008 1210 [ 130 [0 1300 ] 0000 1210 [ 1120 [1 1300 ] 0.000 1210 [ 1130 0 1310 ] 0000
Econamic Deeterioration Due to Covid-19 % Sodal Support 0es7 | o8l 0 om0 | 0082 og | osoe [ 0388 ] 0.030 ne [ 0728 [0 096z | o0z
Econamic Deterioration Due to Covid-19 % Negative Interaction o[ oou0 iz oss Lozo [ 0915 0 Liso ] 0667 rozo [ oaos 0 Ligo | o790
Econamic Deterioration Due to Covid-19 x Female L1270 [ 0717 [ 2250 ] 0414
Sodal Support * Female neos [ 078 0 0920 ] 000
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Odds ratio: adjusted odds ratio.
The Variance Inflation Factors [V IFs) ranged from 1045 to 2.395in Model 2, 1077 to 2386 in Model 3, 1.0BD to 2,332 in Model 4, and LOBI 0 3.163 inModel 5.
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Discussion

The primary finding of this study is that the negative impact of economic deterioration due to
COVID-19 on mental health is amplified when social support is low, supporting Hypothesis 1.

Previous studies have established that economic deterioration due to COVID-19 and social support
affect mental health [2,7,14-17,30], but have examined the main effects of each variable. These
analyses do not identify protective factors that mitigate the negative impact of economic
deterioration. By contrast, this study suggests that social support functions as a protective factor.
While social support has been widely recognized for its protective effects across various contexts
[25-29], this study further confirms its role in mitigating the impact of economic deterioration during
the pandemic.

The main effect of negative interactions was statistically significant in all models. Unlike previous
studies [19,20], this study also analyzed the interaction between economic deterioration and negative
interactions. However, this interaction term was not statistically significant, indicating that negative
interactions do not exacerbate the negative impact of economic deterioration. Thus, Hypothesis 2
was rejected. Nevertheless, the main effect of negative interactions remained consistently significant,
aligning with prior studies [19,20] on the impact of negative interactions during the pandemic. Even
before the pandemic, the influence of negative interactions was considered more significant than
social support [31]. This suggests that the impact of negative interactions on mental health is
consistently strong and should be recognized as a potent stressor, irrespective of the pandemic
context.

Additionally, building on prior studies that reported the economic and psychological vulnerability of
female workers in Japan during the second wave of the COVID-19 pandemic [8,32,33], this study
focused on women during this period. Specifically, drawing on the Conservation of Resources
Theory [21-23], Hypothesis 3 was proposed to examine whether women with greater social support
were better able to cope with this stressful event and benefit from its buffering effects. However, the
three-way interaction term required to test this hypothesis was not statistically significant, leading to
its rejection.

By contrast, the persistent significance of the interaction between economic deterioration and social
support suggests that the buffering effect of social support was effective regardless of gender. This
result likely reflects the broader reality that, during this period, both men and women faced economic
difficulties and social pressures, emphasizing the importance of social support for the mental health
of both genders. In Japan, traditional gender roles, which position men as breadwinners and women
as homemakers or caregivers, remain deeply ingrained [39]. These norms have long linked economic
difficulties to suicide among working men in Japan, even before the outbreak [40,41]. During the
pandemic, these issues continued to contribute to suicide rates [18], indicating that men faced
significant pressures from both economic burdens and societal expectations tied to gender roles.
Consequently, while women’s mental health deteriorated significantly during the second wave
[8,32,33], men also faced the risk of losing critical resources, such as income. Therefore, social
support likely served as an essential buffer for maintaining the mental health of both men and
women.
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Limitations

This study has several limitations. First, its cross-sectional design restricted the ability to establish
causal relationships. Individuals with pre-existing poor mental health may struggle with work and
interpersonal relationships, increasing their susceptibility to economic difficulties. As such, a
bidirectional relationship, rather than a unidirectional causal link, should be considered.

Second, although the sample was drawn based on age and gender group allocations, it was limited to
individuals willing to participate online, which may have introduced sampling bias. It is likely that
individuals with severely poor health, less motivation to participate in online surveys, or heavy
workloads and limited free time were underrepresented.

Third, this analysis excluded individuals who were employed before the pandemic but unemployed
at the time of the survey, due to the small number of such individuals (n=17), which made
meaningful analysis difficult. Therefore, people who lost their jobs due to the pandemic were not
considered. Possible reasons for this exclusion include a lack of time or resources among the
unemployed to participate or limited access to the internet. This study focused on individuals
employed both before the pandemic and at the time of the survey, allowing it to demonstrate the
severity of the mental health challenges faced by workers experiencing economic hardship.

Conclusion

No previous studies have specifically addressed the factors that mitigate or amplify the negative
impact of COVID-19-induced economic deterioration on mental health or explored gender
differences in these effects. This paper analyzed data from a Japanese survey conducted during the
second wave of the pandemic, a time when women’s mental health was believed to be in decline. The
results revealed that the impact of economic deterioration was more pronounced when social support
was limited, regardless of gender, and that negative interactions consistently showed significant main
effects. These results suggest the ongoing need for targeted support for individuals with limited
social support during societal crises such as a pandemic, irrespective of gender.

Data Availability

Due to the terms of participant consent and data use agreements, the data sets used in this study
cannot be shared.
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