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Abstract
This study evaluates the associations between the urban working-age population’s 
mental health, material possession, and social capital during the COVID-19 pandemic. 
The specific stressors examined in this empirical analysis are income level, food inse-
curity, and virtual psychological support. This paper further examines the differences 
across the employed and unemployed population groups. We obtained data from the 
COVID-19 Household Impact Survey and constructed four measures of mental health 
conditions: Nervous, Depressed, Lonely, and Hopeless. Our empirical analyses use 
an ordinal regression model that takes both time and regional factors into considera-
tion to control for potential time effects and time-invariant confounders that only vary 
between regions. For the employed group, the main results suggest that lower income 
and food insecurity is correlated with a higher frequency of mental health symptoms, 
while virtual psychological support predicts a better mental health status. For the 
unemployed group, food insecurity is negatively associated with mental health, and 
virtual psychological might help alleviate nervousness and depression.
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Introduction

Studies have reported a high prevalence of psychological distress and disorder 
among U.S. adults (Iranpour et  al., 2022). These mental health issues can lead 
to long-term post-traumatic stress symptoms, such as drug addiction, alcohol-
ism, and suicide, which can harm both individuals and society as a whole (Moore 
et  al., 2016). Further, mental health issues are associated with other comorbid 
conditions, such as cardiovascular disease, obesity, and diabetes (Stunkard et al., 
2003; Suls & Bunde, 2005). It is evident that mental issues are associated with an 
increased mortality risk, which is associated with reduced physical activity, phys-
ical illnesses, and compromised cognitive functioning of patients (White et  al., 
2015).

Meanwhile, the COVID-19 pandemic has profoundly changed our daily lives 
in many ways, especially in terms of the population’s mental health.  In the US, 
mental issues increased noticeably from 2017 to 2020 following the emergence 
of the COVID-19 pandemic (Brooks et al., 2020; Rajkumar, 2020). A large body 
of literature suggests that there is a negative correlation between COVID-19 and 
mental health status. Earlier research suggests that mental health illness is higher 
relative to pre-COVID-19 levels (Ettman et  al., 2020a, 2020b; Liu et  al., 2020; 
McGinty et  al., 2020). Existing studies on the association between COVID-19 
and mental health have examined the impacts of layoffs and government assis-
tance programs (Fan & Nie, 2020), low assets, and financial stressors (Ettman 
et al., 2021), and decreased physical activity (Creese et al., 2021). But we do not 
know which specific population groups experience the consequence of COVID-
19 more than others, or what are the roles of losing jobs and incomes in shaping 
this risk.

This study, therefore, specifically investigates the impacts of food insecurity, 
income levels, and virtual psychological support on the urban working-age popu-
lation’s mental health during COVID-19. This research will focus on the urban 
working-age population during the pandemic. Densely inhabited urban areas are 
targeted as potential epicenters of infectious diseases, so more draconian policies, 
such as curfew, social distancing in public spaces, working from home, quaran-
tine, and bars/clubs closing, are implemented in these areas. These control meas-
ures significantly affect the urban working-age population by curbing their face-
to-face interactions within workplaces and social gatherings. To a certain extent, 
the COVID-19 pandemic removes the physical psychological support for urban 
working-age employees, which is achieved through physical or face-to-face inter-
actions with colleagues and friends. Furthermore, existing empirical research 
highlights differences in dealing with depressive symptoms between urban and 
non-urban populations(Guo et al., 2018; Li et al., 2016; Norstrand & Xu, 2012; 
Vogelsang, 2016). Therefore, the empirical exercises in this study primarily 
focused on urban working-age employees.

This study specifically examines two forms of stressors. The first type of 
stressor is material possessions, which are proxied by income levels and food 
insecurity. Existing research finds that the stressors for mental disorders usually 
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include financial losses and inadequate supplies (Pfefferbaum & North, 2020). 
A large volume of the literature suggests that income inequalities (Erdem et al., 
2016; Fryers et  al., 2005; Golberstein, 2015; Lorant et  al., 2003; Pabayo et  al., 
2014, 2016; Zimmerman & Bell, 2006) and financial difficulties (Erdem et  al., 
2016; Ettman et  al., 2020a, 2020b) contribute to mental disorders and depres-
sive symptoms. Empirical analyses demonstrate that people with low income (Oh 
et al., 2018), low levels of education (Chrzastek et al., 2021; Lorant et al., 2003; 
Peyrot et al., 2013), or no job (Cygan-Rehm et al., 2017; Tefft, 2011; Zivin et al., 
2011) are at an increased risk of depression. These inequalities can be explained 
by limited access to care for poor Americans (Dickman et  al., 2017), lack of 
social support leading the rich to withdraw support for public services (Kawachi 
et al., 1999), feelings of insecurity and shame (Wilkinson & Pickett, 2006), and 
unhealthy behaviors (Stansfeld et al., 2003). An existing study focusing on non-
elderly adults in the U.S. finds that income increases lead to improvements in 
depressive symptoms (Ettner, 1996).

During a crisis such as COVID-19, people are at the risk of being exposed to food 
insecurity due to job loss or reduced income (Wolfson & Leung, 2020). Since mid-
March 2020, numerous surveys have documented unprecedented levels of food inse-
curity that eclipse anything seen in recent decades in the United States, including 
during the Great Recession. Existing empirical analyses across the globe have dem-
onstrated that food insecurity is associated with poorer mental health and specific 
psychosocial stressors, independent of socioeconomic status (Jones, 2017). This 
result has been shown to hold in high-income countries (Maynard et al., 2018). Fur-
thermore, food insecurity can provoke feelings of aggravation, worry, and depres-
sion concerning the ability to maintain food supplies or acquire sufficient food in the 
future (Campbell, 1991; Kessler, 1997; Whitaker et al., 2006). Although more prev-
alent in low-income countries (Weaver & Hadley, 2009), food insecurity has become 
a growing and persistent concern in high-income countries. In North America, for 
example, rates of household food insecurity have remained stable or even increased 
in the last several years (Maynard et al., 2018). The limited access to food caused by 
economic and financial losses during COVID-19 puts individuals and families under 
the same stress. As the Food and Agriculture Organization of the United Nations 
stated in June, 2020, although globally there is enough food for everyone, the sig-
nificant decline in economic growth due to the pandemic has translated into an issue 
of access to food (FAO, 2020).

The second potential stressor is social capital. According to Putnam (1993), 
social capital is the “features of social organization, such as trust, norms, and 
networks that can improve the efficiency of society by facilitating coordinated 
actions.” At the individual level, Glaeser et  al. (2002) highlight social capital 
as the individual’s social characteristics including social skills, charisma, and 
material possessions that enable non-market returns via interaction with others. 
Social capital can also involve membership in groups and networks to secure ben-
efits (Sobel, 2002). Prior empirical research shows that higher social capital has 
protective effects on depressive symptoms (Nummela et al., 2008; Takagi et al., 
2013). Economic research using U.S. data finds that a higher degree of individ-
ual social capital is associated with higher objective social status (Bucciol et al., 
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2019). Individuals care about social status as a distinctive feature within society 
(Truyts, 2010), which is strongly correlated with psychological functioning and 
other important health-related factors (Lorant et al., 2003; Macleod et al., 2007; 
Sakurai et al., 2010; Singh-Manoux et al., 2005).

Moreover, social network theory suggests that one’s social capital includes 
social status, social contact, and opportunity for control (Atkinson et  al., 1987; 
Jahoda, 1982; Warr, 1994), which is the enabling mechanism for social participa-
tion (Almedom, 2005; Putnam, 1995). In addition, income and feelings of finan-
cial security are significant predictors of subjective social status (Singh-Manoux 
et al., 2003). On top of that, people with a lower social status generally have lower 
levels of social capital, and that lack of social capital is related to reduced health 
status (Uphoff et al., 2013, p. 8). This relationship is supported by strong evidence 
from empirical studies conducted in the United States (Dean & Sharkey, 2011; 
German & Latkin, 2011; Kawachi et  al., 1997). Based on these findings, social 
capital could be further divided into three categories—physical psychological sup-
port through direct interaction with others, like work-related social participation, 
virtual psychological support through indirect interaction with people, such as 
phone calls and text messages, and income levels that reflect one’s social status.

Given the above explanation, material possessions and social capital can be 
divided into the stressors of food insecurity, income level, virtual psychological 
support, and physical psychological support. For material possessions, the specific 
stressors are income level and food insecurity, which are fundamentally related to 
social capital. Regarding social capital, the specific stressors include income level, 
virtual psychological support, and physical psychological support. As illustrated 
in Fig.  1a, quarantine policies, layoffs, and furloughs could remove physical psy-
chological support related to work-based social networks (Goldman-Mellor et  al., 
2010). This will reduce an individual’s resilience to mental health conditions (Kol-
tai, 2018). Figure 1b illustrates how unemployed and furloughed individuals in the 
urban population are further deprived of their typical income level.

Our research brings a contribution to the current studies on mental health dur-
ing Covid-19, which adds to the existing studies that have examined the associa-
tions between income, social capital, and mental health (Cygan-Rehm et al., 2017; 
Golberstein, 2015; Jones, 2017; Maynard et al., 2018; Sorsdahl et al., 2011; Takagi 
et al., 2013; Tefft, 2011). However, these studies tend to focus on limited stressors. 
For example, Wolfson and Leung (2020), Fang et al. (2021), and McAuliffe et al. 
(2021) only investigated the effects of food insecurity. Ettman et  al. (2021) only 
focused on the influences of asset and financial stressors on depression. Creese et al. 
(2021) focused on reduced physical activities but the mental health measurement is 
limited to only loneliness. Liu et al. (2020) discussed the significance of family and 
social support to mental health, but their scope is focused on young adults instead of 
the working population. Fan and Nie (2020) studied the mental health of the urban 
working population yet the stressors focus on income losses and government assis-
tance programs. Our study integrated both food insecurity, financial stressors, as 
well as social support in the investigation, providing a more comprehensive picture 
of the association between the stressors and mental health.
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This empirical study evaluates the impacts of food insecurity, income level, and 
virtual psychological support during COVID-19 on the urban working-age popula-
tion’s mental health. In order to differentiate the impact of income level from the 
impacts of food insecurity and virtual psychological support, we stratify the analy-
sis by the employed urban population and the unemployed and furloughed urban 
population.

Data, Variables, and Methods

Data Source

The data source for this study is the COVID-19 Household Impact Survey, which is 
a philanthropic project funded by the Data Foundation and conducted by the Univer-
sity of Chicago’s National Opinion Research Center (NORC) (Wozniak et al., 2020). 
The survey was originally based on a proposal developed by the Federal Reserve 
Bank of Minneapolis and further applied by advisors to the COVID-19 Household 

Fig. 1   a. Impacts of Material Possessions and Social Capital on the Mental Health of the Employed b. 
Impacts of Material Possessions and Social Capital on the Mental Health of the Unemployed and Fur-
loughed
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Impact Survey project. The survey includes three core modules—physical health, 
social and mental health, and economic and financial health. For the physical health 
module, questions include symptoms related to COVID-19, relevant existing condi-
tions, and health insurance coverage. In the social and mental health module, ques-
tions are designed to align with the current population survey, focusing on com-
munication with friends and family, volunteerism, and anxiety. The last module on 
economic and financial health prioritizes questions about government cash assis-
tance, employment, and food security. The survey also collects important demo-
graphic characteristics, such as age, gender, race, and household income.

The survey targets two types of samples—a nationally representative sample of 
adults ages 18 and above in the United States and a regional representative sam-
ple of adults ages 18 and older living in 18 different geographic areas, including 10 
states and 8 Metropolitan Statistical Areas (MSAs). These states include California, 
Colorado, Florida, Louisiana, Minnesota, Missouri, Montana, New York, Oregon, 
and Texas, while the MSAs include Atlanta-Sandy Springs-Alpharetta, Georgia; 
Baltimore-Columbia-Towson, Maryland; Birmingham-Hoover, Alabama; Chicago-
Naperville-Elgin, Illinois-Indiana-Wisconsin; Cleveland-Elyria, Ohio; Colum-
bus, Ohio; Phoenix-Mesa-Chandler, Arizona; and Pittsburgh, Pennsylvania. These 
regions are fixed effects in the empirical analysis because interregional income and 
socioeconomic status inequalities exist across the U.S. (Pabayo et  al., 2014; Rey, 
2018). NORC employs two sampling techniques—AmeriSpeak, a probability-based 
panel designed to be representative of the U.S. household population, and a Multi-
mode Address Based Sample (ABS), which is a sampling frame based on an extract 
of the U.S. Postal Service delivery-sequence file. The field reports on the COVID 
Impact Survey official website provide details on both techniques.

As of June, three waves of the samples have been collected and made available 
with survey field periods of April 20–26, May 4–10, and May 30-June 8. These sam-
ples contain 25,269 observations with completed interviews with 34.79% (8,790) 
from the first wave, 35.51 (8,974) from the second wave, and 29.7% (7,505) from the 
third wave, consisting of 92.64% (23,408) web interviews and 7.36% (1,861) phone 
interviews. Among these samples, 74.38% (18,794) are sampled through the ABS 
approach and 25.62% (6,475) are sampled through the AmeriSpeak approach.

Urban Working‑Age Employees

As mentioned earlier, the urban working-age population is affected by shutting down 
face-to-face interactions within workplaces and social gatherings, like bars and 
clubs. It removes the source of physical psychological support for urban working-
age employees. This lays a good foundation for the study to differentiate the asso-
ciation of virtual psychological support and income level with mental health. Vir-
tual conversations with friends and family members by phone or text could relieve 
pressure and provide social support(Almedom, 2005; Atkinson et al., 1987; Jahoda, 
1982; Putnam, 1995; Warr, 1994). In this analysis, we use the change in frequency 
of communication with friends and family by phone, text, email, app, or the Internet 
to represent virtual psychological support.
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After cleaning the raw data, the three survey waves include 7,295 non-retired, 
non-self-employed urban working individuals ages 18 and above within specified 
geographic areas. None of these individuals have been diagnosed with mental health 
conditions, infected with or recovered from COVID-19, isolated due to COVID-19 
exposure, or lived with and cared for someone infected by the virus. In the 7 days 
prior to the field interview, the sampled individuals have not felt hot, feverish, chilly, 
cold, or bad chills. To investigate “precisely” the correlations between mental health 
and income levels and food insecurity during COVID-19, those who had not worked 
any hours before March 1st, 2020 (when the virus started spreading in the U.S.) 
are dropped from the relevant sample. The samples are described with sensitivity 
across four dimensions—layoff status, income levels, food insecurity status, and 
age intervals. In the relevant sample, 22.81% are laid off during the virus outbreak, 
13.13% experienced food insecurity, 3.74% are aged 18–22, 86.22% are aged 23–64, 
and 10.03% are aged 65 and above. For the income levels (individual total pre-tax 
income in 2019 from all sources including wages, salaries, tips, business, interest, 
and alimony), 25.3% report earning more than $125 k, 38.17% report earning $60 k 
to less than $125 k, 21.51% report earning $30 k to less than $60 k, and 15.01% 
report earning less than $30 k. These cut-offs are based on the original dataset of 
NORC. Fig. 2 in the Appendix shows more details.

Mental Health

We construct four measures of mental health conditions based on the survey ques-
tion SOC5—Nervous, Depressed, Lonely, and Hopeless. In this question, interview-
ees were asked to report the frequency of feeling these four emotions in the 7 days 
prior to the survey. The responses range from not at all or less than 1 day, 1–2 days, 
3–4 days, to 5–7 days. Out of the 7,295 observations among the urban working-age 
population, 64% of the interviewees did not have the symptoms at all or experienced 
them less than 1 day, 23–24% experience them for 1–2 days, 8.37–8.82% had them 
for 3–4 days, and 4.3–4.77% had them for 5–7 days. Refer to Fig. 3 in the Appendix 
for the distributions of the four specific symptoms.

Covariates

We compile 11 covariates that are indexed at the individual and regional levels. The 
3 major independent variables include income level, food insecurity, and virtual 
psychological support, which is represented by the probability of increased virtual 
communication frequency with friends and family. The income level, which reports 
2019 annual pre-tax income from all sources (including wages, salaries, tips, busi-
ness, interest, and so on), ranges from more than $125 k, $60 k to less than $125 k, 
$30 k to less than $60 k, to less than $30 k. Food insecurity evaluates if the two 
phrases “urban employees worried the food would run out before getting money to 
buy more” and “the food that urban employees bought just did not last, and they did 
not have money to get more” are often true or sometimes true.
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The probability of increased virtual communication with friends and family is con-
structed following Hayes (1973), where the frequency of events is dependent on the number 
of intervals that are Poisson-distributed. Based on the two questions in the survey, “During 
a typical month prior to March 1, 2020, when COVID-19 began spreading in the United 
States, how often did you communicate with friends and family by phone, text, email, app, 
or using the Internet” and “In the past month, how often did you communicate with friends 
and family by phone, text, email, app, or using the Internet”, we naturally have two-time 
frames—the first is the one month prior to March and the second is the one month before 
the field interview. The frequency expected in the second period is based on the occurrences 
in the first period. This refers to the mean of the Poisson distribution for the events happen-
ing in the second time window, which is m in the below equation. According to the poten-
tial responses, we categorize “basically every day” as 30 times, “a few times a week” as 
16 times, “a few times a month” as 4 times, “once a month” as 1 time, and “not at all” as 0 
times. We use the standard Poisson formula

where f (x) is the expected frequency or probability of exactly x occurrences, e is the natu-
ral base of logarithms (2.71828…), m is the number of occurrences expected in the second 
time window, and x is the number of occurrences observed in the second time window. 
Instead of only calculating the exact probability of x occurrences for the second time win-
dow, we compute the probability that an individual communicated virtually with his or 
her friends and family at least x times based on the expected number of occurrences in the 
second time window and the actual number of occurrences observed in the second time 
window, which captures the change in willingness to virtually communicate. Fig. 4 in the 
Appendix illustrates the Poisson distributions with different means.

The other 8 control variables include general self-rated health (ranging from 
excellent, very good, good, fair, to poor), age categories (divided into 18–29, 30–44, 
45–59, 60 +), gender, education (ranging from no high school diploma, high school 
graduate or equivalent, some college, to the bachelor of arts or above), marital sta-
tus (whether single, including widowed, divorced, separated, and never married, 
or married), race (African American or not), insurance (whether covered by health 
insurance), and household size (including children).

Method

Our statistical analysis uses an ordinal regression model (ordered logit model) that 
implements both week and region fixed effects. This model appropriately captures 
the ordinal frequency of the four mental health condition measures, as reflected by 
the number of days those interviewees felt nervous, depressed, lonely, or hopeless 
during the outbreak of COVID-19. By adding both time and region factors, we can 
account for the potential time effects and time-invariant confounders that only vary 
between regions. Standard errors are clustered at the regional level. The estimating 
equation is specified as.

f (x) =
e−mmx

m!
,
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ln
(

�j

)

= ˛j + ˇEiwr + XControl + �w + ır + �iwr,

where �j defines the odds of feeling nervous, depressed, lonely, or hopeless for 
fewer days than in category j for individual i in week w residing in regionr , Control 
is a vector of control variables, �w is the time fixed effects, �r is region fixed 
effects, and �iwr is the error term. Eiwr is one of the three major independent vari-
ables,FoodInsecurityiwr,IncomeLeveliwr , and VirtualCommiwr , measured by whether 
or not an individual has money to buy food, four levels of 2019 annual total pre-tax 
income, and the probability of increasing virtual communication with friends and 
family, respectively. To reduce the potential influence among the independent vari-
ables, for example, low-income families might be more likely to have food insecu-
rity and lack of psychological support, we only test one major independent variable 
in each regression analysis.1 In addition, due to data availability, only 2019 pre-tax 
income information is collected for both employed and unemployed individuals. To 
identify the difference in income caused by individuals becoming unemployed in 
2020, we include an interaction term IncomeLeveliwr ∗ Laidoff iwr that nullifies the 
income of individuals who are still employed in 2020. The parallel lines assumption 
for the ordinal regression model assumes three different intercepts for each category, 
but a constant slope across categories.

Based on theory, material possessions encompass food insecurity and income 
level, while social capital encompasses income level, physical psychological sup-
port, and virtual psychological support. To further identify the “clean” impacts of 
income level, we take advantage of the quarantine and social distancing policies 
implemented primarily in urban areas, which basically cut off physical interactions 
with others, especially work-related and face-to-face psychological support. We 
divide the urban working-age population sample into two groups— the employed 
group and the unemployed group, which includes individuals who are laid off and 
furloughed. We do this to remove the effects of income for the unemployed group, 
so the effects of material possessions and social capital can be clearly distinguished.

Results

Table 1 outlines how material possessions and social capital are associated with 
the frequency of feeling nervous, depressed, lonely, and hopeless through waves 
1, 2, and 3 with both week and regional fixed effects. The results are controlled for 
individual characteristics, including health status, age, gender, education, marital 
status, race, insurance, and household size.2 Significant differences are identified 

1   Table 12 reports the results of mental health symptoms for the full sample by ignoring potential col-
linearity among major independent variables. The coefficients for income level and the interactive term 
income level * laid off are consistently smaller in magnitude than in Table 1, and the coefficients for food 
insecurity and virtual communication are consistently larger in magnitude than in Table 1. It indicates 
potential multicollinearity in the empirical analysis.
2  The initial prevalence of feeling nervous, depressed, lonely, and hopeless in each category of the four 
major variables (income level, unemployed, food insecurity, and expected occurrences in the 2nd time 
window) are illustrated in Tables 7, 8, 9, and 10.
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between the employed and unemployed groups in columns (1), (3), and (4). The 
odds ratios show that feeling nervous, lonely, and hopeless may not be signifi-
cantly associated with changes in income for employed individuals but could be 
positively correlated with income level if an individual is laid off. Columns (5)-
(8) shows that food insecurity has a significant and strong association with men-
tal health (Nervous: � = 1.498 , 95% CI: 1.234, 1.8203). In columns (9)-(12), the 
odds ratios on the probability of increasing virtual communication with family and 
friends are significant and less than one, indicating the beneficial correlation with 
mental health (Nervous: � = 0.654 , 95% CI: 0.517, 0.827).

Since we are using the same independent variable to identify the association 
with the survived dependent variables, it might raise the issue of type-I error that 
rejects the null hypothesis with mistakes by applying the standard 0.05 significance 
level. For example, income level could directly make an unemployed individual feel 
nervous, and the symptom of feeling nervous could as well lead to feeling lonely 
or hopeless. To identify what symptoms are more significantly related to the inde-
pendent variables when they are logically or statistically related in our analysis, 
we further our analysis by restricting the significance level to 0.01. The results are 
reported in Table 15. The dependent variables that are more significantly related 
to income level, food insecurity, and virtual communication are loneliness, nerv-
ousness and hopelessness, and depression, respectively. This indicates that for an 
unemployed individual, a reduced income level leads to feeling loneliness, which 
could also lead to nervousness or hopelessness. Food insecurity leads to feeling 
nervousness and hopelessness, which then could lead to experiencing depression 
or loneliness. The lack of virtual communication leads to feelings of depression, 
which then could make the person feel nervous, lonely, and hopeless.4

Tables 2 and 3 exhibit the results after dividing the urban working-age population 
into employed and unemployed groups, which include individuals both being laid 
off and furloughed during COVID-19. Specifically, in columns (1)-(4) of Table 2, 
lower income levels could predict an increase in the frequency of feeling nervous 
and hopeless (Nervous: � = 1.102 , 95% CI: 1.025, 1.184). In columns (5), (7), and 
(8), food insecurity is significantly associated with more days of feeling nervous, 
lonely, and hopeless (Nervous: � = 1.455 , 95% CI: 1.199, 1.766). Columns (9)-(12) 
show that talking to family and friends over the phone has a significant negative cor-
relation with the frequency of expressing mental health issues (Nervous: � = 0.658 , 
95% CI: 0.519, 0.836).

In Table 3, columns (1), (2), and (3) display the significant associations between 
food insecurity and deteriorated status of feeling nervous, depressed, and lonely. 
This pattern is similar to the pattern expressed by the employed group (Nervous: 
� = 1.558 , 95% CI: 1.101, 2.204). Table 13 shows the Wald test on equality of coef-
ficients for food insecurity between the employed and unemployed individuals, and 
we fail to reject the equality at the 10% level. On the other hand, being different 
from the employed individuals, the odds ratios reveal that virtual communication 

4  We thank the anonymous reviewer for pointing this out.

3  Only coefficients and confidence intervals on Nervous regressions are presented in the parentheses.
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has no significant association with the mental health status of unemployed individu-
als, as presented in columns (5)-(8) (Nervous: � = 0.704 , 95% CI: 0.485, 1.024). 
However, in Table 13, the Wald test cannot reject the difference in the magnitude of 
coefficients between the two groups at the 10% significance level except for the coef-
ficient for virtual communication regressing on the odds of being lonely.

Robustness Analysis

Considering that the fixed-effects analysis examines the relationship between 
changes in both material possessions and social capital on mental health symptoms 
across survey waves, we assume that respondents who participated in the survey in 
all three waves lost their work-based social networks of psychological support due 
to quarantine policies. As a robustness check, we use the occupation information 
collected by the AmeriSpeak approach. Out of the 476 individuals who reported 
their job information, the essential workers who are most likely to continue to have 
face-to-face interactions at work are dropped. These include the community and 
social service occupations, healthcare support occupations, healthcare practitioners 
and technicians, sales and related occupations, food preparation and serving related 
occupations, and transportation and material moving occupations. Table  4 shows 
that the robustness analysis results are qualitatively similar to the main results: the 
direction and magnitude of the associations remain similar, whereas only some asso-
ciations become statistically significant under the new sample.

In our main sample, about 78% of the individuals are employed and 22% are 
unemployed. This might lessen the comparability of the two groups in Tables 2 and 
3 because a smaller unemployed sample size might mean greater variability around 
the mean and lower odds of achieving significance. To reduce the discrepancy 
between these two groups, we first apply propensity score matching with Mahalano-
bis distance using individual characteristics. Next, we randomly draw a sample size 
of 1,500 from the employed group to match the sample size of the unemployed 
group. Tables 5 and 6 report the robustness analysis results. Compared to the results 
in Tables  2 and 3, for the employed group, the robustness results show that food 
insecurity significantly aggravates nervous, depressed, and hopeless feelings, but not 
the lonely feeling, and contacting family and friends over the phone significantly 
helps improve symptoms of those negative feelings. For the unemployed group, sim-
ilar to the results in Table 3, food insecurity significantly worsens the frequency of 
feeling nervous, depressed, and lonely. Virtual communication helps alleviate nerv-
ousness and depression but not lonely and hopeless, while in Table  3, the coeffi-
cients for virtual communication are insignificant for all symptoms.

Limitations

This paper uses data from the COVID-19 Household Impact Survey. However, the 
dataset does not collect information on individuals’ access to health care facilities or 
physicians, either physically or over the phone. This could be one limitation because 
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the compromised access to health care services could be a potential stressor that 
affects individuals’ mental health status, especially during a pandemic. Secondly, 
there are limitations in the dataset when describing mental health conditions. The 
mental health status of the participants before COVID-19 is not described and other 
potential confounders such as personality traits that could influence both psycho-
logical support levels and feelings of loneliness are also not identified. The measure-
ment of mental health status could also be subjective, for example, compared to the 
outcomes from validated depression or anxiety screeners, and single-item measures 
of mental health are not strong. Thirdly, the dataset only describes income levels in 
the pre-COVID time in 2019. Lastly, future studies could explore the mechanism 
behind material possessions and social capital that influence the population’s men-
tal well-being. Although this study identifies the associations between mental health 
and food insecurity, income level, and virtual psychological support, more detailed 
data could help to find out the channels through which these variables work.

Discussion

The existing literature on this topic examines the simple correlation between a crisis 
and an individual’s mental health. This study contributes to the literature by examin-
ing the comparative associations between the working-age urban population’s men-
tal well-being during the pandemic and income level, food insecurity, and virtual 
psychological support. These results could provide policymakers with novel per-
spectives on how to prioritize policy goals during a crisis. Our results show that 
food insecurity has a significant and strong correlation with mental health, which 
is consistent with previous findings that food supply worries contribute to worse 
mental well-being (Campbell, 1991; Kessler, 1997; Whitaker et al., 2006). The odds 
ratios on the virtual communication variable are significant and less than one, indi-
cating the beneficial mental health effects of virtual contact. This finding confirms 
our theoretical assumption that communicating with friends and family provides 
psychological support (Almedom, 2005; Warr, 1994).

Furthermore, we compared the results across the three survey waves, April 
20–26, May 4–10, and May 30-June 8 (see Table 16 in the Appendix). We found 
that food insecurity remains a significant determinant of mental health. Moreover, 
we found the benefits of virtual communication vary across the three windows. It 
significantly reduces the symptoms of feeling depressed and lonely during the first 
window when lockdown and quarantine policies substantially changed people’s life-
styles, alleviates nervousness and loneliness in the second window when people 
worry about the consequences of the pandemic and perhaps access to health care, 
and relieves depression in the third window when people were more used to being 
alone but generally frustrated about the longevity of the pandemic.

In addition, we as also found that people at a younger age or with a higher educa-
tion level are more prone to mental health issues. This could be caused by the sud-
den lifestyle change by the Covid outbreak. On the one hand, children and univer-
sity students are prone to Covid-related mental health issues (Elharake et al., 2022; 
Hawrilenko et  al., 2021). Compared to the elderlies, youth is especially sensitive 
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to lockdown and school closure (Viner et  al., 2022). At the same time, the work-
ing population is also more easily affected by the deprivation of physical connec-
tion with work-related individuals and environments compared to the elderly. On the 
other hand, people with higher education levels are more likely to engage in office- 
or lab-related work environments, therefore they are more vulnerable to the sudden 
physical disconnection with work environments caused by quarantine policies com-
pared to the population with lower education levels.

When we stratify the sample by the employed and unemployed population, the 
analyses exhibit quite different results. For the employed population, which is now 
deprived of physical psychological support, the results are qualitatively similar to 
those of the entire population. For income levels, explanations can be from both 
material possessions and social capital. From the perspective of material posses-
sions, higher income ensures access to material supplies (Ettner, 1996) and access 
to care (Dickman et al., 2017). In regards to social capital, higher income alleviates 
feelings of insecurity (Wilkinson & Pickett, 2006) and could improve one’s self-
perceived subjective social status (Bucciol et al., 2019). However, the compounding 
impact of income level is weaker than the impacts of food insecurity and virtual psy-
chological support. Food insecurity can provoke feelings of anxiety and depression 
(Campbell, 1991; Kessler, 1997; Whitaker et al., 2006) about the ability to maintain 
food supplies or acquire sufficient food in the future. Even when the employed popu-
lation earns their typical income level, they nevertheless worry about their access 
to food. On the other hand, virtual psychological support can significantly improve 
the employed population’s mental well-being because it is a form of social support 
and enabling environment for social participation (Almedom, 2005; Putnam, 1995), 
which together have protective effects on depressive symptoms (Nummela et  al., 
2008; Takagi et al., 2013).

For the unemployed population, the empirical results differ dramatically. Food 
insecurity remains the primary stressor, with the most significant effect on increased 
frequencies of feeling nervous, depressed, and lonely. However, the mitigating 
effect of virtual psychological support is compromised for the unemployed group 
feeling lonely and hopeless, although it remains helpful for alleviating nervous 
and depressed feelings. This is because of the protective effects of virtual psycho-
logical support on depressive symptoms, as suggested by existing theory and prior 
empirical results. But food insecurity is still the primary concern of this group. This 
has an important conceptual implication regarding the differentiation between the 
employed and unemployed groups. In Figs. 1a and b, a major difference in mental 
health stressors for the employed and unemployed groups is income level. Covid-19 
removes income for the unemployed group, therefore, compared to the employed 
group whose material possession could be assured by a sustained income, food inse-
curity could translate into a more extreme condition of food insufficiency for the 
unemployed group due to being unable to afford food (Sorsdahl et al., 2011).

Food insufficiency refers to when household members do not have enough to eat 
and is comparable to “food insecurity with hunger” (Alaimo et  al., 1998). Under 
extreme food insufficiency that could threaten survival, people could feel hopeless, 
and virtual psychological support as a form of social capital is unable to cause a 
meaningful change. Other recent studies have also suggested similar results that 
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food insecurity, which may result from job loss, is associated with mental issues 
(Fang et al., 2021; McAuliffe et al., 2021). It is interesting to note, however, that for 
unemployed individuals, loneliness and hopelessness are not alleviated by virtual 
psychological support either in this case, which a lot of studies assume otherwise. In 
addition, food insecurity itself is not significantly correlated with hopelessness for 
the unemployed group, meaning that this group may feel hopeless not because of the 
present status of being unable to afford food, but rather the unpredictable future of 
staying unable to afford food. Therefore, instead of psychological support, material 
sustenance is still the primary concern of households without income sources during 
a crisis.5

Conclusion

In conclusion, this paper uses current data collected during COVID-19 to explore 
the impacts of material possessions and social capital on the urban working-age 
population’s mental well-being. The specific stressors examined in the empirical 
analyses are income level, food insecurity, and virtual psychological support. The 
main findings align with those of the existing literature, while important novel find-
ings are identified to complement the existing literature. First, food insecurity has an 
adverse association with mental health for the unemployed urban populations. Sec-
ond, virtual psychological support, while significantly mitigating mental issues for 
the employed population, might only have a significant correlation with the nervous 
and depressed feelings in the unemployed population. In general, the unemployed 
group mainly worries about their access to food. Third, income level has a signifi-
cantly moderate mitigating association with the employed population’s mental well-
being, although this correlation disappears for the unemployed. These findings can 
help policymakers better understand how to prioritize the needs of the urban popu-
lation during a crisis. While virtual psychological support should be prioritized in 
alleviating mental issues of the employed urban population, the material substance 
is the priority for the unemployed urban population. Policies targeting this popula-
tion group could consider granting them various forms of material support, includ-
ing but not limited to reoccurring small amount checks or food coupons that could 
assure them a forceable guaranteed survival.

Appendix

Table 11 outlines the full table results of Table  1. This table reports the odds 
ratio coefficients for the 8 control variables, including general self-rated health 
(ranging from excellent, very good, good, fair, to poor), age categories (divided 

5  One of the coauthors of this study experienced the strict lockdown in Shanghai during Spring 2022 
that shut every store including food supplies, and his anxiety that was caused by food insecurity due to 
nowhere to get food for the incoming days provides personal evidence for this argument.
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Fig. 2   The Distributions of Urban Working-Age Population Across 4 Dimensions

Fig. 3   The Distributions of Mental Health Conditions
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into 18–29, 30–44, 45–59, 60 +), gender, education (ranging from no high school 
diploma, high school graduate or equivalent, some college, to the bachelor of arts 
or above), marital status (whether single, including widowed, divorced, sepa-
rated, and never married, or married), race (African American or not), insurance 
(whether covered by health insurance), and household size (including children).

African Americans show a lower frequency of having mental health issues 
than other races. As one’s self-rated health status deteriorates, her/his mental 
health declines as well. Older people are having less mental health symptoms 
than younger people, which might imply that as individual ages, it could be bet-
ter to deal with mental health status during a crisis like the pandemic. Females 
are significantly reporting worse symptoms than males. More educated people 
might exhibit more days of feeling nervous, depressed, lonely, and hopeless, but 
this pattern is not significant for all regressions. The marital status of being sin-
gle reports insignificant coefficients with mental health. Health insurance might 
help alleviate the feeling of nervousness, depression, and hopelessness during the 
pandemic. Household size is significantly and negatively associated with days of 
having mental health issues, which might suggest the importance of physical psy-
chological support within a family.

Table 14 shows the full table results for the full sample, employed individuals, 
and unemployed individuals. This table reports the odds ratio coefficients for both 
the major independent variables and the 8 control variables. Similar to Tables 1, 
2, and 3, the significant coefficient for the interactive term income level and laid 

Fig. 4   Poisson Distributions with Different Means
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off reveals the difference between employed and unemployed groups in column 
(1), and as income level decreases, the symptoms of having mental health issues 
are getting worse for the employed individuals in column (4). Food insecurity 
is consistently and significantly associated with the deteriorated status of mental 
well-being but talking to family and friends over the phone could ease those nerv-
ous, depressed, lonely, and hopeless feelings.

Table 15 reports the results of mental health symptoms for the full sample by 
restricting the significance level to 0.01 and below, and the p values for those 
coefficients are in the parentheses for easy comparison. The purpose of this esti-
mation is to identify which symptoms are relatively significant. As shown in the 

Table 12   Results of Mental Health Symptoms for Full Sample by Ignoring Potential Collinearity among 
Major Independent Variables

Each column reports estimates from a separate regression. Regressions control for both week and 
regional fixed effects. Standard errors are clustered at the region level. 95% confidence intervals in brack-
ets; * p < 0.05, ** p < 0.01, *** p < 0.001

(1) (2) (3) (4)
Nervous Depressed Lonely Hopeless

Income Level 1.031 0.961 0.948 1.042
[0.972,1.093] [0.898,1.027] [0.889,1.012] [0.974,1.115]

Income Level*Laid off 1.026 1.013 1.050* 1.033
[0.983,1.071] [0.970,1.057] [1.004,1.099] [0.987,1.082]

Food Insecurity 1.571*** 1.489*** 1.568*** 1.719***

[1.259,1.961] [1.197,1.854] [1.267,1.940] [1.452,2.035]
Virtual Comm 0.698** 0.710*** 0.802* 0.751**

[0.543,0.898] [0.582,0.866] [0.664,0.969] [0.606,0.929]
African American 0.585*** 0.582*** 0.587*** 0.570***

[0.487,0.702] [0.512,0.662] [0.513,0.671] [0.462,0.703]
Self-Rated Health 1.293*** 1.317*** 1.316*** 1.223***

[1.222,1.368] [1.242,1.396] [1.226,1.413] [1.141,1.311]
Age 0.708*** 0.697*** 0.687*** 0.741***

[0.671,0.747] [0.659,0.737] [0.662,0.714] [0.703,0.780]
Female 1.440*** 1.419*** 1.437*** 1.339***

[1.285,1.613] [1.315,1.532] [1.305,1.582] [1.236,1.451]
Education 1.192*** 1.222*** 1.219*** 1.279***

[1.100,1.291] [1.143,1.306] [1.118,1.329] [1.187,1.377]
Single 1.041 0.958 1.140 1.093

[0.697,1.553] [0.592,1.550] [0.808,1.609] [0.871,1.371]
Insurance 0.902 0.834 0.891 0.930

[0.719,1.130] [0.654,1.063] [0.666,1.194] [0.741,1.166]
Household Size 0.918*** 0.912*** 0.916*** 0.919**

[0.878,0.959] [0.874,0.953] [0.881,0.952] [0.870,0.971]
N 6522 6521 6501 6509
Log pseudolikelihood -6128.865 -6149.919 -6093.103 -6068.450
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table, if an individual is laid off, feeling lonely is still significantly associated 
with changes in income. Food insecurity reveals significant correlations with 
symptoms of nervousness and hopelessness. Virtual communication with fam-
ily and friends exhibits a significant association with feeling depressed. As the 
results indicate, the symptoms that the three independent variables significantly 
predict are different. Besides the direct correlation between independent variables 
and mental health symptoms, another possible path is that the symptoms signifi-
cantly affected by the independent variables could as well affect the other symp-
toms that are not significantly affected after restricting the p values.

In Table 16, we include all the four major independent variables in each regres-
sion for comparison across the three survey waves, April 20–26, May 4–10, and 
May 30-June 8. The results in general report a similar pattern as in Table 1. The 
odds ratios show that feeling symptoms may not be significantly correlated with 
changes in income across those three survey windows. Food insecurity exhib-
its a strong and significant association with mental health. As an individual or a 
family facing the issue of a shortage of food under the shock of COVID-19, his/
her frequency of having symptoms rises. The odds ratios on the probability of 
increasing virtual communication with family and friends show different patterns 
across the three waves. During the first window when the early diagnosed cases 
emerged, talking to family and friends significantly reduce the symptoms of feel-
ing depression and loneliness. In the second window, virtual communication is 
significantly associated with less frequency of nervousness and loneliness, but 
merely significantly benefits for relieving depression in the third window.
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