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A B S T R A C T   

Background: COVID-19 is a significant threat to people’s mental health and social well-being. The research 
examined the effects of social determinants of health on COVID-19 related stress, family’s stress and discord, and 
personal diagnosis of COVID-19. 
Methods: In November 2020, the data collection was conducted from 97 counties in North Carolina (N = 1500). 
Adult residents in North Carolina completed an online COVID-19 impact survey conducted using quota-based 
sampling on race, income, and county to provide a rapid quasi-representative assessment of COVID impact. 
The study investigated the variables in a structural model through structural equation modeling. For data 
analysis, IBM SPSS 26 and AMOS 27 were deployed. 
Results: Social determinants of health had direct effects on COVID-19 related stress (β = 0.66, p < 0.001, r2 =

0.43), family’s stress and discord (β = 0.73, p < 0.001, r2 
= 0.53), and personal diagnosis of COVID-19 (β = 0.52, 

p < 0.001, r2 = 0.27). These findings indicate that underserved populations experienced higher stress and discord 
at both individual and family levels and more severe COVID-19 symptoms. Moreover, black participants, whose 
family income and food access declined significantly more, had worse stress, discord, and COVID-19 symptoms 
than white participants. 
Conclusions: The study suggests that the government and health professionals enhance mental health and family 
support service accessibility for underprivileged populations through telehealth and community health programs 
to prevent associated social and health issues such as suicide, violence, and cancer.   

1. Introduction 

The COVID-19 pandemic impacted the United States of America 
epidemiologically and socially, with about 29 million coronavirus- 
positive cases and 522,000 deaths (Centers for Disease Control and 
Prevention – CDC 2021b). North Carolina had the top-ten highest total 
number of COVID-19 positive cases in the United States (CDC 2021a). 
The COVID-19 pandemic is a critical threat to public health and restricts 
food accessibility, health service access, educational opportunities, 
health equality, and local business chances (Gao et al., 2020), which can 
increase people’s stress and discord (Cullen et al., 2020; Pfefferbaum 
and North, 2020). The COVID-19 pandemic has an extensive impact on 
people socially and mentally, and the investigation of COVID-19 and 

mental health variables with a social-ecological model (CDC 2020a) is 
necessary. 

Responding to the COVID-19 crisis, the present study investigated 
COVID-19 symptoms, stress, and discord with a social-ecological model, 
the social determinants of health approach (CDC 2020a; CDC 2020b). 
The benefits of researching COVID-19 with social determinants of health 
were thoroughly discussed regarding health disparities in academia 
(Singu et al., 2020). Many researchers claimed that scientific studies of 
health disparities with social determinants of health in COVID-19 
(COVID-19) are in demand (Burström and Tao, 2020; Gray et al., 
2020). Social determinants of health are conditions that individuals 
operate their daily lives and affect health outcomes and risks (CDC 
2020a; CDC 2020b; Marmot, 2005; Office of Disease Prevention and 
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Health Promotion, 2020; WHO, 2020). Social determinants of health 
include the areas of healthcare access & quality, social & community 
context (e.g., social support, civic participation, incarceration), neigh
borhood & built environment (e.g., food availability), economic stabil
ity, and education access & quality. More specifically, the present 
research investigated the effects of social determinants of health on 
COVID-19 related stress, family’s stress and discord, and personal 
diagnosis of COVID-19 under the coronavirus pandemic to evaluate the 
pandemic’s mental and social impact. As social determinants of health 
are defined as social factors affecting health outcomes and risks as 
mentioned above, the current study set directional paths from social 
determinants of health to the other health outcome variables, which are 
COVID-19 related stress, family’s stress and discord, and personal 
diagnosis of COVID-19 (i.e., the severity of COVID-19 symptoms). 
Moreover, the study compared the results in different races to see how 
the results varied based on race. To examine the relationships, the study 
developed three research hypotheses below.  

1 RH1: Social Determinants of Health have a direct effect on COVID-19 
Related Stress.  

2 RH2: Social Determinants of Health have a direct effect on Family’s 
Stress and Discord.  

3 RH3: Social Determinants of Health have a direct effect on Personal 
Diagnosis of COVID-19. 

2. Methods 

2.1. Sampling & study design 

An online survey was conducted using quota-based sampling on race, 
income, and county in November 2020 to provide a rapid quasi- 
representative assessment of COVID impact (Ahn, and Norwood, 
2020). In November 2020, study participants were recruited through 
opt-in panels developed by the Qualtrics corporation, which recruits 
subjects utilizing various methods and third-party validation to confirm 
individuals’ identity. A cross-sectional study design was selected to 
investigate correlations among the variables of Personal Diagnosis of 
COVID-19, COVID-19 Related Stress, Family’s Stress and Discord, and 
Social Determinants of Health. 

Surveys were received from 1500 respondents in 97 counties out of 
100 counties in North Carolina. The sample size was sufficient for the 
data analysis as literature determined the minimum sample size of 100 
for the chosen data analysis method, structural equation modeling 
(Anderson and Gerbing, 1988; Ding et al., 1995; Lee and Lim, 2013; 
Moon, 2013; Tabachnick et al., 2001; Tinsley and Tinsley, 1987). 
Moreover, a power analysis determined the minimum sample sizes of 87 
to detect effects and 700 for model structure (Free Statistics Calculator 
Version. 4.0 - a priori sample size for structural equation modeling). In 
the power analysis, the selected analysis conditions were anticipated 
effect size = 0.10, desired statistical power level = 0.80, the number of 
latent variables = 1, the number of observed variables = 8, and the 
probability level = 0.50, for the structural model in the present study. 
The Institutional Review Board (IRB) at the institution, with which the 
authors were affiliated, approved the data collection protocol. 

2.2. Measurements 

The study formulated an online survey with the Coronavirus Impact 
Scale (CIS), extracted from the PhenX Toolkit (Hamilton et al., 2011), 
officially recognized by the National Institutes of Health. CIS includes 12 
questions, and the current research deployed 11 questions without an 
open-ended question. The first nine questions have a Likert scale of 
“none”, “mild”, “moderate”, and “severe” (score zero to three) and 
demonstrate examples for each answer choice. The last two questions 
have a Likert scale of “ none”, “mild”, “moderate”, “severe”, and 
“extreme” (score zero to four) and show examples for each answer 

choice. A higher score meant a more negative change in life under the 
coronavirus pandemic. 

The CIS questions are related to individuals’ negative life changes in 
11 life domains. The areas include daily routines, family income, food 
access, medical care access, mental health treatment access, access to 
extended family or non-family social support, stress experiences related 
to COVID-19, stress and discord experiences in the family, personal 
diagnosis of COVID-19 (i.e., the severity of COVID-19 symptoms), the 
number of the immediate family diagnosed with COVID-19, and the 
number of extended family member(s) and/or close friends diagnosed 
with COVID-19. The CIS item topics were aligned with the current 
study’s interests of personal diagnosis of COVID-19, stress, discord, and 
social determinants of health domains (i.e., healthcare access & quality, 
education access & quality, social & community context, economic 
stability, and neighborhood & built environment). 

2.3. Data analysis 

2.3.1. Data cleaning & descriptive statistics 
The data cleaning included removing survey responses that had 

missing values of the variables (i.e., Personal Diagnosis of COVID-19, 
COVID-19 Related Stress, Family’s Stress and Discord, Family Income, 
Medical Health Care Access, Mental Health Treatment Access, Social 
Support, and Food Access). There was no other data cleaning criterion 
and retained the dataset as much as possible to maintain the sample’s 
representativeness to North Carolina. In the next step, the study utilized 
descriptive statistical analysis on variables by producing mean, standard 
deviations, and standard errors. For the descriptive statistical analysis 
and data cleaning, IBM Statistical Package for the Social Sciences (SPSS) 
26 was used. 

2.3.2. Confirmatory factor analysis (CFA) on social determinants of health 
As Social Determinants of Health was employed as a latent variable, 

the study needed to examine its validity through confirmatory factor 
analysis (CFA) before using it in the hypothesis test. Based on CDC’s 
theoretical approach, Medical Health Care Access, Mental Health 
Treatment Access, Education Level, Social Support, Family Income, and 
Food Access were chosen as indicators for Social Determinants of Health 
(CDC, 2020b). However, Education Level was dismissed because the 
indicator showed a too low factor loading value (β = 0.07, p < 0.05); the 
plausible reason is that the present research measured Social De
terminants of Health with CIS customized to the COVID-19, and the 
pandemic was a sudden crisis that had no impact on people’s educa
tional level. The analysis software was IBM Analysis of Moment Struc
tures (AMOS) 27. 

The CFA model fit was examined with absolute and incremental 
model fit indices. The absolute fit indices were x2 statistic, goodness of 
fit index (GFI > 0.90), adjusted goodness of fit index (AGFI > 0.90), root 
mean square residual (RMSR < 0.10), standardized root mean square 
residual (SRMR < 0.10), root mean square error of approximation 
(RMSEA < 0.10), and x2 statistic/degree of freedom (CMIN/DF < 3.0). 
The relative/incremental model fit indices were normed fit index (NFI >
0.90), comparative fit index (CFI > 0.90), and Tucker-Lewis index (TLI 
> 0.90). After the model fit test, the study examined the convergent 
validity coefficient of the latent variables, Social Determinants of 

Health, by using the formula, (
∑

Factor loading value)2

(
∑

Factor loading value)2+
∑

Measurement Error
. The 

research also examined the latent variables’ Average Variance Extracted 

(AVE) by utilizing another formula, 
∑

Factor loading value2
∑

Factor loading value2+
∑

Measurement Error
. 

Ideally, the convergent validity coefficient was expected to be 0.70 or 
greater, and AVE was expected to be 0.50 or greater. 

2.3.3. Hypothesis test in a structural model 
The research investigated Social Determinants of Health’s direct ef

fects on COVID-19 Related Stress (RH1), Family’s Stress and Discord 
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(RH2), and Personal Diagnosis of COVID-19 Stress (RH3) at α = 0.05 
(Fig. 1) through structural equation modeling. The structural model’s fit 
was examined with absolute and incremental model fit indices like CFA. 
In the end, the results were compared in different races (Fig. 2& 3). 
Additionally, because the numbers of only black (n1 = 287) and white 
(n2 = 1102) participants met the required minimum sample size for the 
data analysis (see Section 2.1.), only the white and black subjects’ re
sults were compared. For structural equation modeling, IBM Analysis of 
Moment Structures (AMOS) 27 was employed. 

3. Results 

3.1. Demographics of subjects 

In the data cleaning, 35 responses were removed due to missing 
values, and 1465 subjects were retained out of 1500 total survey re
sponses. All participants were age 18 or older. In annual household in
come, 18.6% (272 individuals) answered as “less than $30,000′′, 25.5% 
(373 people) responded as “$30,000 - $60,000′′, and 56% (820 in
dividuals) answered as “more than $60,000′′. In terms of ethnicity 
(multiple answers available in the survey), 1102 individuals (75.2%) 
selected White, 287 people (19.6%) chose Black/African American, 56 
individuals (3.8%) selected Latino/Hispanic, 14 (1.0%) individuals 
chose American Indian/Alaska Native, 19 people (1.3%) selected Asian, 
three individuals (0.2%) chose Native Hawaiian/Pacific Islander, and 15 
people (1.0%) selected Other. The race distribution of the subjects was 
similar to the North Carolina population’s race distribution. Regarding 
the respondent’s Education Level, about half of the participants (49.8%) 
answered as college-level education, and 358 individuals (24.4%) 
studied beyond college. 

3.2. Descriptive statistics results of variables 

The results of descriptive statistical analyses of the variables are 
shown in Table 1. Family Income average score of 1.01 meant “there was 
small change; able to meet all needs and pay bills.” The mean of Personal 
Diagnosis of COVID-19 was 0.20 (zero = none; one = mild symptoms); 
1272 participants (86.8%) had no COVID-19 related symptoms, and 193 
subjects (13.2%) had COVID-19 symptoms. In Medical Health Care 
Access (means = 0.89) and Mental Health Treatment Access (mean =
0.59), the average scores were close to one, which represented in
dividuals were most likely to move their medical appointments to tele
health. Regarding Social Support (mean = 1.26), the mean score was 
close to one, and this demonstrated “Continued visits with social 

distancing and/or regular phone calls and/or televideo or social media 
contacts”. In terms of Food Access, the means score was 0.77, which 
represented the majority of the subjects had sufficient food but experi
enced difficulties in going to stores and/or finding needed items. In the 
801 participants (54.68%) who experienced negative life changes in 
their food access in the coronavirus crisis, 534 people (36.3%) said they 
could get enough food but had difficulty getting to stores and/or finding 
needed items. 

3.3. Confirmatory factor analysis: validation of social determinants of 
health 

The model fit indices show the goodness of the CFA model structure of 
Social Determinants of Health: x2 = 67.07 (p < 0.001, degree of freedom =
5), SRMR = 0.02, GFI = 0.98, AGFI = 0.94, NFI = 0.97, TLI = 0.94, 
CFI =0.97, and RMSEA =0.09. The convergent validity coefficient was 0.81 
{

(0.66+0.71+0.71+0.48+0.80)2

(0.66+0.71+0.71+0.48+0.80)2+(1− 0.662)+(1− 0.712)+(1− 0.712)+(1− 0.482)+(1− 0.802)

}

, 

and AVE was 0.46  
{

(0.662+0.712+0.712+0.482+0.802)
(0.662+0.712+0.712+0.482+0.802)+(1− 0.662)+(1− 0.712)+(1− 0.712)+(1− 0.482)+(1− 0.802)

}

, 

which supported that the latent variable of Social Determinants of Health 
could be estimated with the chosen reflective indicators. Among the in
dicators for Social Determinants of Health, Food Access (β =0.75, p <0.001) 
and Mental Health Treatment Access (β = 0.74, p < 0.001) were the most 
significant indicators followed by Medical Health Care Access (β = 0.70, 
p < 0.001), Family Income (β = 0.64, p < 0.001), and Social Support 
(β = 0.53, p < 0.001). 

3.4. Hypotheses test 

The study examined Social Determinants’ direct effects on COVID-19 
Related Stress, Family’s Stress and Discord, and Personal Diagnosis of 
COVID-19 in a structural model (Fig. 1). The model fit indices show the 
goodness of the statistical structure: x2 = 269.65 (p < 0.001, degree of 
freedom = 17), SRMR = 0.03, GFI = 0.96, AGFI = 0.91, NFI = 0.94, TLI 
= 0.91, CFI = 0.94, and RMSEA = 0.10. As shown in Fig. 1, Social De
terminants of Health had a direct effect on COVID-19 Related Stress (β =
0.66, p < 0.001) (answer to RH1), and 43% of COVID-19 Related 
Stress’s variances could be explained by Social Determinants of Health 
(r2 = 0.43). Also, Social Determinants of Health had a direct effect on 
Family’s Stress and Discord (β = 0.73, p < 0.001) (answer to RH2), and 
53% of the variances of Family’s Stress and Discord could be explained 
by Social Determinants of Health (r2 = 0.53). Moreover, Social 

Fig. 1. Structural Model for the Hypothesis Test. The oval-shaped variable is a latent variable, and the rectangle-shaped variables are measured variables. e1 to e5 
are measurement errors. d1 to d3 are exogenous variables that were not measured but estimated. The two-way arrows are correlations. The one-way arrows are 
regression relationships. All relationships are significant except for the correlation between Family’s Stress and Discord and Personal Diagnosis of COVID-19. 
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Determinants of Health had a direct effect on Personal Diagnosis of 
COVID-19 (β = 0.52, p < 0.001) (answer to RH3), and 27% of the 
variances of Personal Diagnosis of COVID-19 could be explained by 
Social Determinants of Health (r2 = 0.27). In the results, Social De
terminants of Health had the strongest direct effect and explanatory 
power on Family’s Stress and Discord and the weakest direct effect and 
explanatory power on Personal Diagnosis of COVID-19. Furthermore, 

COVID-19 Related Stress had a significant correlation with Family’s 
Stress and Discord (r = 0.28, p < 0.001) and with Personal Diagnosis of 
COVID-19 (r = − 0.18, p < 0.001) (Fig. 1). There was no correlation 
between COVID-19 Related Stress and Personal Diagnosis of COVID-19. 

Fig. 2. Structural Model with Black Participants. Model fit indices: x2 = 62.12 (p < 0.001, degree of freedom = 17), SRMR = 0.04, GFI = 0.95, AGFI = 0.89, NFI =
0.94, TLI = 0.93, CFI = 0.96, and RMSEA = 0.10. The oval-shaped variable is a latent variable, and the rectangle-shaped variables are measured variables. e1 to e5 
are measurement errors. d1 to d3 are exogenous variables that were not measured but estimated. The two-way arrows are correlations. The one-way arrows are 
regression relationships. All factor loading values and correlations are significant except for the correlation between COVID-19 Related Stress and Personal Diagnosis 
of COVID-19. 

Fig. 3. Structural Model with White Participants. Mode fit indices: x2 
= 205.34 (p < 0.001, degree of freedom = 17), SRMR = 0.03, GFI = 0.96, AGFI = 0.91, NFI =

0.93, TLI = 0.91, CFI = 0.90, and RMSEA = 0.10. The oval-shaped variable is a latent variable, and the rectangle-shaped variables are measured variables. e1 to e5 
are measurement errors. d1 to d3 are exogenous variables that were not measured but estimated. The two-way arrows are correlations. The one-way arrows are 
regression relationships. All factor loading values and correlations are significant except for the correlation between Family’s Stress and Discord and Personal 
Diagnosis of COVID-19. 

Table 1 
Descriptive statistical analysis results.   

Personal Diagnosis 
of COVID-19 

Family 
Income 

Medical Health 
Care Access 

Mental Health 
Treatment Access 

Social 
Support 

Food 
Access 

Education 
Level 

Family’s Stress 
and Discord 

Stress 

Mean 0.20 1.01 0.89 0.59 1.26 0.77 2.20 0.90 1.28 
Standard Error 

of Mean 
0.02 0.03 0.02 0.02 0.02 0.02 0.03 0.02 0.02 

Standard 
Deviation 

0.58 0.97 0.93 0.90 0.91 0.84 1.02 0.99 0.91 

Note. See Section 3.2. Descriptive Statistics Results of Variables for details. 
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3.5. Results comparison in different races 

The results were compared in black and white participants; both 
structural models show the goodness of model fit (Fig. 2& 3). Black and 
white subjects showed the same-pattern results to the total subjects. In 
both races, Social Determinants of Health had direct effects on COVID- 
19 Related Stress, Family’s Stress and Discord (the strongest direct ef
fect and explanatory power), and Personal Diagnosis of COVID-19 (the 
weakest direct effect and explanatory power). However, there were 
several differences regarding explanatory power and factor loading 
values between the two races. In black participants (Fig. 2), 50% of 
COVID-19 Related Stress could be explained with Social Determinants of 
Health (r2 = 0.50, β = 0.70, p < 0.001), whereas it was 44% in the white 
participants (r2 = 0.44, β = 0.66, p < 0.001) (Fig. 3). In black partici
pants, 58% of Family’s Stress and Discord could be explained with Social 
Determinants of Health (r2 = 0.58, β = 0.76, p < 0.001) (Fig. 2), whereas 
it was 51% in white participants (r2 = 0.51, β = 0.71, p < 0.001) (Fig. 3). 
In black subjects, 17% of Personal Diagnosis of COVID-19 could be 
explained with Social Determinants of Health (r2 = 0.17, β = 0.42, p <
0.001) (Fig. 2), whereas it was 26% in white subjects (r2 = 0.26, β =
0.51, p < 0.001) (Fig. 3). Comparing the explanatory power and factor 
loading values in the different races, Personal Diagnosis of COVID-19 
was better explained in white people, while COVID-19 Related Stress 
and Family’s Stress and Discord were better explained in black people. 

The correlation patterns were very different from each other. In 
black participants, Family’s Stress and Discord was significantly corre
lated to COVID-19 Related Stress (r = 0.26, p < 0.001) and to Personal 
Diagnosis of COVID-19 (r = 0.17, p < 0.05) (Fig. 2), whereas Family’s 
Stress and Discord was not significantly correlated to Personal Diagnosis 
of COVID-19 in white participants (Fig. 3). Instead, Personal Diagnosis 
of COVID-19 had a significant correlation with COVID-19 Related Stress 
(r = − 0.22, p < 0.001) in white subjects (Fig. 3). White subjects also 
showed a significant correlation between Family’s Stress and Discord 
and COVID-19 Related Stress. 

4. Discussion 

The COVID-19 pandemic’s adverse social impact exacerbated in
dividuals’ mental health. Studying the epidemiological phenomenon, 
the study examined social determinants’ effects on COVID-19 related 
stress, family’s stress and discord, and personal diagnosis of COVID-19. 
As social determinants of health are social elements influencing health 
outcomes and risks (CDC, 2020a; CDC, 2020b; Office of Disease Pre
vention and Health Promotion, 2020), the directional paths from social 
determinants of health to the other variables were hypothesized. For the 
investigation, the study developed three research hypotheses (RH), 
RH1: Social Determinants of Health have a direct effect on COVID-19 
Related Stress; RH2: Social Determinants of Health have a direct ef
fect on Family’s Stress and Discord; RH3: Social Determinants of Health 
have a direct effect on Personal Diagnosis of COVID-19. Additionally, 
the results of the hypothesis tests were compared between black and 
white participants. 

The results supported RH1, finding that the more negatively in
dividuals’ life changed in social determinants of health, the more stress 
they had about COVID-19 (Fig. 1). In other words, underserved people 

who should have been more vulnerable to the pandemic’s social impact 
had higher stress. This was also true in the result comparison between 
black and white participants. Regarding black populations that were 
more underserved than white people, their stress could be explained 
more (50%) (Fig. 2) by social determinants of health than white par
ticipants’ stress (44%) (Fig. 3). To confirm that black participants were 
more underserved and socially vulnerable than white participants, the 
study conducted an independent samples t-test (Table 2). In the test 
results, black participants’ income decreased in the COVID-19 pandemic 
was significantly worse than white participants (equal variances not 
assumed, t = 4.17, df = 416.51, p < 0.001, mean difference = 0.28; 0.15 
< 95% confidence interval < 0.41). Also, the decline of food access in 
the coronavirus crisis was worse in black people than white people 
(equal variances not assumed, t = 1.78, df = 405.74, p < 0.001, mean 
difference = 0.11; 0.01 < 95% confidence interval < 0.22). The gaps in 
food access and family income make sense as underserved populations’ 
food insecurity, including black-headed households, has been a well- 
known issue in North Carolina, according to USDA (Alisha et al., 2017). 

The findings from the RH1 test implies that underserved people are 
more psychologically vulnerable to stressors related to disasters and 
pandemic (Curtis et al., 2007), including the COVID-19 outbreak, which 
can result in those people’s higher risk of having severe chronic diseases 
like cancer (Hébert et al., 2015). Thus, the study recommends that the 
government enhances mental health service accessibility for minority 
populations marginalized from social and health benefits. One potential 
intervention can be the increased provision of free online mental-health 
services for underprivileged and uninsured populations as telemental 
health services have been demonstrated to be effective (Whaibeh et al., 
2020). Another result of the current study also supported this implica
tion. It was found that mental health treatment access was significantly 
more important for black populations (Fig. 2) than white populations 
(Fig. 3); Mental Health Treatment Access’s factor loading value was β =
0.80 to Social Determinants of Health with the explanatory power of 
64% in black people (Fig. 2), whereas those values were significantly 
smaller as 48% and β = 0.69 in white people (Fig. 3). 

Moreover, the data analysis results supported RH2, discovering that 
the more negatively individuals’ life changed in social determinants of 
health, the more family stress and discord they had under the COVID-19 
pandemic (Fig. 1). This result demonstrates that underprivileged pop
ulations experienced more family stress and discord due to the 
pandemic. The finding is aligned with the result comparison between 
black and white participants; as described above, black populations 
were underserved compared to white participants according to the in
dependent samples t-test conducted in the current study. Fifty eight 
percent of the variances of Family’s Stress and Discord in black subjects 
could be explained with Social Determinants of Health (r2 = 0.58, β =
0.76, p < 0.001) (Fig. 2), whereas only fifty one percent of the variances 
of Family’s Stress and Discord in white subjects could be explained (r2 =

0.51, β = 0.71, p < 0.001) (Fig. 3). The findings imply that socially 
underprivileged people are more exposed to stress and discord within 
families during the pandemic, which can result in serious social prob
lems and anti-social behavior such as suicide, aggression, and violence 
(Ferguson et al., 2009; Rubenstein et al., 1998). Therefore, for the pre
vention, health professionals should rapidly increase community-based 
health initiatives for underserved populations to better cope with 

Table 2 
Independent samples t-test on family income and food access between black and white participants.   

N Equal Variances Mean Mean Difference t-value Degree of Freedom Significance 95% Confidence Interval 
Lower Upper 

Family Income 287 (b) Not assumed 1.21 (b) b-w = 0.28 4.17 416.51 p < 0.001 0.15 0.41 
1093 (w) 0.93 (w) 

Food Access 287 (b) Not assumed 0.84 (b) b-w = 0.11 1.78 405.74 p < 0.001 − 0.01 0.22 
1093 (w) 0.73 (w) 

Note. b = black, w = white. See Section 4. Discussion for more details. 
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stress and discord within families, especially in a national crisis like 
COVID-19. 

Furthermore, the research results with the total subjects supported 
RH3, finding that the more negatively individuals’ life changed in social 
determinants of health, the more severe COVID-19 symptoms they were 
likely to have (Fig. 1). The finding shows that socially marginalized 
populations were more frequently diagnosed with COVID-19 and 
experienced more severe COVID-19 symptoms. It can be empirical evi
dence for Burström and Tao’s (2020) academic argument that in
equalities in social determinants of health might result in differential 
exposure and vulnerability to COVID-19 infection and consequences. 
However, the finding was not supported by the result comparison be
tween black and white participants in the current research. As explained 
above, black respondents were more underprivileged than white par
ticipants in the independent samples t-test results. Black individuals’ 
COVID-19 symptom severity was less explained with social de
terminants of health (explanatory power = 17%) (Fig. 2) than white 
subjects’ COVID-19 symptom severity (explanatory power = 26%) 
(Fig. 3). Regarding the unexpected results in the comparison, the present 
study inferred that there might be another factor significantly affecting 
COVID-19 symptom severity such as biological features, which can be a 
research topic for future studies. The results of RH3 with the total 
subjects show that underserved populations tend to get COVID-19 more 
often and more severely, which can be empirical evidence for Gray et al. 
(2020)’s claim that social inequalities could create differential vulner
ability to the pandemic. The vulnerability to and severity of COVID-19 
symptoms in underprivileged groups are significant problems as they 
are. At the same time, those can create elevated levels of stress and 
discord for underprivileged populations, which can result in exacer
bated social and health problems such as cancer, suicide, aggression, 
and violence, as discussed in the previous paragraphs (Ferguson et al., 
2009; Hébert et al., 2015; Rubenstein et al., 1998). It is a vicious cycle 
that is currently happening in marginalized populations under the 
pandemic in the U.S. To circumvent this negative cycle of social and 
health problems, the attenuation of socioeconomic inequality and health 
disparities is necessary. The government and communities should in
crease health equity and play essential roles in enhancing the social 
structure for underprivileged populations’ health and safety. 

Additionally, comparing the results of black and white subjects, 
there were different patterns of correlations. In both races, COVID-19 
related stress and family stress and discord were positively correlated, 
which means the higher level of stress regarding the pandemic an in
dividual had, the worse stress and discord the person experienced in his 
or her family. However, black participants’ family discord and stress 
were positively correlated to personal diagnosis of COVID-19 (Fig. 2), 
whereas those two variables were not significantly correlated in white 
participants (Fig. 3). Also, white subjects’ COVID-19 related stress and 
personal diagnosis of COVID-19 were negatively correlated (Fig. 3), 
while those two variables were not significantly correlated in black 
subjects (Fig. 2). In other words, underserved populations’ COVID-19 
symptom severity interacted more with their stress and discord at 
family levels than at individual levels. These differences can be another 
research topic for future studies in terms of why those different corre
lation patterns of stress and discord at family and individual levels were 
observed in the pandemic. 

Conclusions 

The study made empirical evidence that underserved populations are 
more mentally vulnerable to COVID-19 related stressors, which can 
cause a higher risk of having severe chronic illnesses. Thus, it is rec
ommended that the government increases mental health accessibility for 
underprivileged people through telemental health services. Moreover, 
the research found the significance of family stress and discord in un
derserved populations under the pandemic. Thus, health professionals 
need to facilitate more community-based health programs to help 

underprivileged people better cope with family stress and conflict. 
Furthermore, the study discovered that socially marginalized pop
ulations were more often diagnosed with COVID-19 and had severe 
coronavirus symptoms. The research suggests that government and 
communities must increase health equity by strengthening the social 
structure for underserved populations’ health and safety. 

Limitations 

The study selected a cross-sectional design without investigating 
causal relationships. Future studies can address causality among vari
ables in longitudinal study designs with multiple waves of data collec
tion. Second, the research utilized self-reported survey results 
depending upon respondents’ recalls. Lastly, there was a lack of 
empirical studies about stress and discord in the COVID-19 pandemic. 
The majority of the previous studies were commentary, conceptual, or 
theoretical without abundant data collections. 
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