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Ethnic, socioeconomic, and 
demographic determinants of 
generalized anxiety disorder and 
fear of COVID-19 among 
teenagers in California, 
United States: a cross-sectional 
analysis
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Background and objective: The COVID-19 pandemic substantially impacted 
mental health globally, leading to increased levels of anxiety and fear. Although 
it is well known that socioeconomic factors and ethnicity play a role in mental 
health outcomes, the intersectional effects of these determinants during the 
pandemic are unclear, especially among adolescents. Thus, this study sought 
to explore the relationship between socioeconomic factors, ethnicity, and two 
mental health parameters—fear of COVID-19 (FCV) and generalized anxiety 
disorder (GAD)—among high school students in California, United States.

Methods: A cross-sectional analysis was performed with 990 high school-aged 
participants from the San Joaquin Valley and Santa Clara County, California, 
recruited via convenience/snowball sampling using an online questionnaire 
from 15 June to 14 August 2022. The Fear of Coronavirus Scale (FCV-19S) and 
Generalized Anxiety Disorder-7 (GAD-7) were used to measure fear and anxiety, 
respectively.

Results: The results reveal significant associations between ethnicity, 
socioeconomic status (i.e., family income), and FCV-19S and GAD-7 scores. 
Severe GAD and FCV were reported in 9.8% (n = 97) and 8.38% (n = 83) of 
participants. Black participants reported significantly higher levels of FCV 
(F = 6.867, p < 0.001) and generalized anxiety (F = 17.066, <0.001) than their 
counterparts Additionally, girls exhibited higher anxiety scores (t = 2.960, 
p = 0.003, CI = 0.23–1.15) and fear scores (t = 3.619, p = 0.001, CI = 0.40–1.37) 
than boys. Furthermore, fear and anxiety scores exhibited a strong positive 
correlation (r = 0.702, p < 0.001).

Conclusion: This study suggests that gender, ethnicity, and socioeconomic 
factors are significantly linked to higher levels of FCV and GAD in teenagers 
during the pandemic. These findings underscore the importance of considering 
social determinants of mental health when addressing the psychological impact 
of COVID-19 on teenagers, particularly for vulnerable populations.
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Introduction

The coronavirus disease 2019 (COVID-19), caused by the virus 
SARS-CoV-2, was officially declared a pandemic by the World Health 
Organization (WHO) on 11 March 2019 (World Health Organization, 
2020). According to the WHO, there were more than 70 million 
COVID-19 infections and more than 7 million deaths (WHO, 2024). 
Thus, the COVID-19 pandemic had a profound impact on societies, 
health systems, and economies worldwide, resulting in widespread 
economic, social, and mental health-related issues (Chakraborty and 
Maity, 2020; Naseer et al., 2023; Pfefferbaum and North Carol, 2020). 
Moreover, the pandemic resulted in a humanitarian crisis, including 
excess deaths beyond official COVID-19 figures, significant 
disruptions in health services, and increased mortality rates 
(Moynihan et al., 2021; Sawicka et al., 2022).

In addition to widespread socioeconomic effects and precipitous 
increases in morbidity and mortality, the COVID-19 pandemic has 
also greatly impacted mental health, with mental health conditions 
such as stress-related disorders rising dramatically across a wide range 
of populations, including the general public, COVID-19 patients and 
their loved ones, police, teachers, individuals with pre-existing mental 
health conditions, and healthcare workers (Bower et al., 2023; Khan 
et al., 2022; Kush et al., 2022; Majeed et al., 2021; Manchia et al., 2022; 
Robinson et al., 2023; Stogner et al., 2020). In particular, psychological 
stress and mental health issues—such as loneliness, depression, 
anxiety, and traumatic stress—were especially pronounced in children 
and adolescents resulting from health concerns, disruption in school 
education, social distancing measures, self-isolation/social 
disconnection, and lockdowns (Jost et al., 2023; Kupcova et al., 2023; 
Meherali et al., 2021; Panchal et al., 2023; Wolf and Schmitz, 2024). 
Furthermore, studies have shown that vulnerable populations were 
disproportionately affected by the pandemic, exacerbating existing 
inequalities based on income, age, ethnicity, sex, and geographic 
location (Choukou et al., 2022; Sawicka et al., 2022; Siegel and Mallow, 
2021). However, the impacts of intersecting determinants of health on 
mental health outcomes during the COVID-19 pandemic remain 
poorly understood, especially among youth (Pujolar et  al., 2022; 
Sawicka et al., 2022).

Social determinants of health (SDOH) [e.g., socioeconomic status 
(SES), ethnicity, access to healthcare, stigma, and trauma] have been 
shown to be  associated with negative psychological impacts of 
COVID-19, such as anxiety, fear, stress, and depression (Siegel and 
Mallow, 2021; Thomeer et al., 2023). It has been shown that Black 
persons, Hispanic persons, and Asian persons experienced a more 
significant decline in mental health than white adults during the 
COVID-19 pandemic (Thomeer et al., 2023). Furthermore, limited 
access to mental health services in these marginalized groups resulted 
in higher levels of unmet mental healthcare needs throughout the 
pandemic (Thomeer et al., 2023). Additionally, a study that included 
a nationally representative sample of 2,709 adults residing in the 
United States, with a deliberate oversampling of minority populations, 
revealed that Latine individuals exhibited the highest prevalence of 
severe distress, followed by Asian and Black persons, while white 
individuals exhibited the lowest prevalence of stress (Wen et al., 2023). 
These mental health disparities were largely attributed to 
socioeconomic disadvantages in certain ethnic groups (Wen et al., 
2023). Moreover, the COVID-19 pandemic and lockdown have been 
shown to exacerbate the already severe negative impacts of 

socioeconomic deprivation on mental health and wellbeing owing to 
increased social stresses, stigma, and trauma (Bonnini and Borghesi, 
2022; Lee et al., 2022).

According to a study, the prevalence of depressive symptoms, 
anxiety symptoms, and a combination of both depressive and anxiety 
symptoms among Chinese high school students during the COVID-19 
outbreak was found to be  43.7, 37.4, and 31.3%, respectively. A 
multivariable logistic regression analysis indicated that girls 
constituted a significant risk factor for the manifestation of depressive 
and anxiety symptoms (Zhou et al., 2020).

Children and adolescents faced numerous stressors during the 
pandemic, including the loss of access to mental healthcare, social 
services, income, food, and housing, as well as the loss of loved ones 
to COVID-19. These challenges resulted in persistent anxiety, worry, 
and distress among young people (Fortuna et al., 2023). In particular, 
factors such as sex, SES, and cultural conditions can influence the 
prevalence of anxiety disorders (Fortuna et al., 2023). Moreover, the 
pandemic has disproportionately affected ethnic minority youth, who 
have experienced higher rates of anxiety, depression, and other mental 
health issues owing to increased stressors and discrimination 
(Kauhanen et al., 2023; Samji et al., 2022).

While the psychological effects of COVID-19 in youth have been 
well characterized, few studies have explored the effects of ethnicity 
and socioeconomic factors on mental health in high school students 
during the COVID-19 pandemic, specifically in relation to fear of 
COVID-19 (FCV) and generalized anxiety disorder (GAD), 
specifically among American adolescents. This knowledge gap 
impedes the formulation of targeted interventions designed to address 
the distinct mental health needs of this vulnerable population, 
particularly those originating from marginalized communities.

The objective of the present study was to elucidate the effects of 
mental health, along with ethnic, sociodemographic, and social 
factors, on high school students during the COVID-19 pandemic. 
Using an intersectional lens, the study explores how socioeconomic 
and demographic factors influence GAD and fear of COVID-19 
among teenagers in California, United States, highlighting inequalities 
related to ethnicity and SES.

Methods

Ethical considerations

The present study followed the STrengthening the Reporting of 
OBservational studies in Epidemiology (STROBE) guidelines for cross-
sectional studies (von Elm et  al., 2007). Ethical clearance for data 
collection and the study was obtained from the Ethics and Review 
Committee from Summit Tahoma via A Brush on Recovery 
(EC/2022/017A). To maintain confidentiality, this study used anonymous 
online surveys, encrypted data transmission, and secure data storage.

Study design and participants

This cross-sectional study included 990 high school-aged 
participants who were recruited through a convenience/snowball 
sampling method using an online questionnaire. This approach 
allowed for the efficient recruitment of a diverse group of adolescents 
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during the COVID-19 pandemic. To maintain participant anonymity 
and minimize social desirability bias, the study implemented several 
strategies. Potential biases were identified and addressed through data 
weighting, validation, and strict confidentiality measures. By 
recruiting participants from various educational institutions and 
online platforms, we reduced selection bias and improved sample 
diversity, ensuring a more accurate representation of the target 
population despite the limitations associated with 
convenience sampling.

Survey forms were initially shared with Teenagers who 
attended A Brush on Recovery, a 501(c)(3) non-profit organization 
that promotes mental health awareness and opiate recovery, after 
which the students were asked to circulate the survey via 
WhatsApp. Inclusion criteria were as follows: enrollment in high 
school and residency in California at the time of the study. Those 
who were under psychiatric treatment were excluded. Moreover, 
students who (or their parents) did not sign the informed consent 
were also excluded from the study. Participants were assured 
anonymity, as no personal or identifiable information was 
collected or stored, and participants were offered the option to 
discontinue the survey or skip questions if they 
were uncomfortable.

Data collection

Data were collected via an online survey administered through 
Google Forms and disseminated via WhatsApp over a 2-month period 
from 15 June to 14 August 2022. Participants were invited to complete 
the survey at their convenience, with instructions provided for 
accessing and submitting their responses electronically.

The survey used in the present study consisted of three parts. Part 
1 of the survey instrument consisted of questions pertaining to 
demographic characteristics and SES (exposure variable). The 
demographic section included questions related to sex, age, and 
ethnicity, with a focus on the following groups: white persons, Black 
persons, Hispanic persons, Asian persons, and Others (encompassing 
people who identified as Arab, European, and other ethnicities). Part 
2 and part 3 assessed the outcome variables, in which part 2 was 
comprised of The Fear of Coronavirus Scale (FSC-19S) (Ahorsu et al., 
2022) and part 3 had questions from The Generalized Anxiety 
Disorder-7 (GAD-7) Scale (Spitzer et al., 2006).

Measures

Fear of Coronavirus Scale (FSC-19S)
The Fear of Coronavirus Scale (FSC-19S), a validated scale, with 

Cronbach’s α value of 0.82, was used to assess participants’ fear related 
to COVID-19 (Ahorsu et al., 2022). For the current data, the internal 
consistency was found to be  0.73, which is acceptable. This scale 
consists of seven items measured on a 5-point Likert scale, ranging 
from 1 (strongly disagree) to 5 (strongly agree). Total scores on the 
FSC-19S range from 7 to 35, where higher scores indicate greater fear 
of COVID-19. The main outcome was a score of ≥21 points, which 
was suggestive that individuals were experiencing psychological 
distress or facing challenges in their daily lives owing to the fear of 
COVID-19 (Midorikawa et al., 2022).

Generalized Anxiety Disorder-7 (GAD-7) Scale
The Generalized Anxiety Disorder-7 (GAD-7) scale, with 

Cronbach’s α value of 0.92 (Spitzer et  al., 2006) was employed to 
measure the severity of participants’ anxiety. For the current data, the 
internal consistency was found to be 0.756, which is acceptable. This 
scale comprises seven items that assess symptoms of anxiety over the 
previous 2 weeks. Participants rate each item on a scale of 0 to 3, 
corresponding to “not at all,” “several days,” “more than half the days,” 
and “nearly every day,” respectively. The total score on the GAD-7 
ranges from 0 to 21, with scores categorized as follows:

 • 0–4: Minimal anxiety
 • 5–9: Mild anxiety
 • 10–14: Moderate anxiety
 • 15–21: Severe anxiety

Sample size calculation
A finite population correction (FPC) was applied owing to the 

large population size (N = 1,000,000). We  hypothesized a 50% 
prevalence (p) of the outcome factor with a desired margin of error of 
+/− 5% (d). To achieve a high degree of certainty (99% confidence 
level), a design effect (DEFF) of 1 (assuming no cluster sampling) was 
used in the sample size calculation. The formula employed was 
N = [DEFF*Np(1 − p)]/[(d2/Z2(1 − α/2)) + (p(1 − p))], where n is the 
sample size, Z is the Z-statistic for the confidence level (2.576 for 99%), 
and α is the significance level (α = 0.01). This resulted in a calculated 
sample size of 810 to ensure sufficient power to detect a statistically 
significant difference in the outcome factor between the study 
population and the hypothesized prevalence, while prioritizing a high 
level of confidence in the generalizability of the findings. The sample 
size calculations were performed using OpenEpi, version 3, an open-
source online calculator.1

Data analyses

Statistical analyses were performed using the Statistical Package 
for Social Sciences (SPSS version 26; Armonk, New  York, 
United States). Sociodemographic data were reported as frequencies 
and percentages. Independent-samples t-tests and one-way ANOVA 
were used to analyze differences in the FCV and anxiety scores and 
their correlation with sociodemographic variables, respectively. 
Moreover, post hoc analyses were performed to assess the differences 
in the GAD-7 and FCV-19S scores between the different categories 
(i.e., ethnicity, SES, and household size). Finally, Pearson’s correlation 
test was used to evaluate the correlation between the GAD-7 and 
FCV-19S scores.

Results

The demographic characteristics of the study participants are 
presented in Table  1. The study population consisted of 990 
participants, of which 492 indicated that they were female (49.7%) and 

1 https://www.openepi.com/SampleSize/SSCohort.htm
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498 indicated they were male (50.3%). The participants had an age 
range of 14–19 years, of which the majority were 18 years old (n = 193, 
19.5%). The ethnic distribution was as follows: 423 (42.7%) white 
persons, 332 (33.5%) Hispanic persons, 153 (15.5%) Asian persons, 
66 (6.7%) Black persons, and 16 (1.6%) Other. The majority of the 
participants, 478 (48.3%), lived in households with four to six people, 
and the family income was distributed across several different 
brackets, ranging from less than $40,000 (24.5%) to >$100,000 (10.3%) 
(Table 1).

According to the GAD-7 scoring criteria, minimal anxiety was 
reported in 63 participants (6.3%), mild anxiety in 360 (36.4%), 
moderate anxiety in 471 (47.6%), and severe anxiety in 97 participants 
(9.8%) (Figure 1). The mean GAD score was 10.26 (SD = 3.69); the 
medium GAD score was found to be 10. The minimum and maximum 
GAD scores were 1 and 21, respectively.

Additionally, we assessed the association between demographic 
factors and generalized anxiety (Table 2) as measured by the GAD-7. 
Female participants had a mean anxiety score of 10.61 (SD = 3.64), 
which was significantly higher than that of male participants (x̄ = 9.91; 
SD = 3.71; t = 2.96, p = 0.003, CI = 0.23–1.15). Anxiety scores varied 
by age, with means ranging from 9.83 (SD = 3.63) for 14-year-olds to 
10.55 (SD = 3.71) for 15-year-olds. However, no significant differences 
were observed across age groups (F = 1.107, p = 0.355). Significant 
differences in anxiety scores were observed as a function of ethnic 
group (F = 17.066, p < 0.001), in which Black participants exhibited 
the highest mean anxiety score (x̄ = 12.09; SD = 4.49), followed by 
Hispanic participants (x̄  = 11.22; SD = 3.72). White participants 

exhibited the lowest mean score (x̄ = 9.53, SD = 3.51). Tukey’s post hoc 
test revealed that there is a significant difference between the level of 
score between white and Hispanic participants (p < 0.001) and white 
and Black participants (p < 0.001). Similarly, there were also significant 
differences between Asian and Hispanic participants, and between 
Asian and Black participants (p < 0.001). There was no statistically 
significant difference between the white and Asian participants and 
Hispanic and Black participants (p > 05). Participants in the Other 
category did not show any significant differences in GAD levels 
compared to other ethnicities. In addition, there was a significant 
association between family income and anxiety scores (F = 16.863, 
p < 0.001). Participants from families with incomes below $40,000 
exhibited the highest mean anxiety score (x̄  = 11.39; SD = 3.72), 
whereas participants from families with incomes greater than 
$100,000 had the lowest mean score (x̄ = 8.08; SD = 3.18). Moreover, 
post hoc analysis revealed that the GAD levels were significantly higher 
in individuals with family income below 40,000 when compared with 
other income groups (p < 0.05). Participants with family income 
between $40,000 to 60,000, $60,001 to 80,000, and $80,001 to 100,000 
showed significant differences compared to individuals with incomes 
above $100,000 (p < 0.001). Finally, there was no significant effect of 
household size on anxiety (F = 0.638, p = 0.591) (Table 2).

The mean score for fear of COVID-19 as measured by FCV-19S 
was 16.26 (SD = 3.91). The median score was 17. The FCV-19S scores 
ranged from 7 to 33. Additionally, we observed that 91.6% (n = 907) 
of study participants exhibited an FCV-19S score below the cutoff 
score of ≥21, indicating that the majority of participants had low levels 

TABLE 1 Demographic characteristics of the study participants.

Variable Frequency Percentage

Sex
Female 492 49.7

Male 498 50.3

Age (years)

14.00 172 17.4

15.00 176 17.8

16.00 150 15.2

17.00 149 15.1

18.00 193 19.5

19.00 150 15.2

Ethnicity

White persons 423 42.7

Hispanic persons 332 33.5

Asian persons 153 15.5

Black persons 66 6.7

Other 16 1.6

Household size 1–3 401 40.5

4–6 478 48.3

7–9 78 7.9

10 or more 33 3.3

Family income (USD) <40,000 243 24.5

40,000–60,000 250 25.3

60,001–80,000 221 22.3

80,001–100,000 174 17.6

>100,000 102 10.3
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FIGURE 1

Percentage of population according to different levels of anxiety as measured by the Generalized Anxiety Disorder-7 Scale.

TABLE 2 Association between demographic factors and generalized anxiety as measured using the Generalized Anxiety Disorder-7 Scale.

Variable Mean Std deviation T or F p-value Lower Upper

Sex

  Female 10.61 3.64 2.960 0.003 0.23 1.150

  Male 9.91 3.71

Age (years)

  14 9.83 3.63

1.107 0.355

9.28 10.37

  15 10.55 3.71 10.00 11.11

  16 10.56 3.72 9.96 11.16

  17 10.16 3.66 9.57 10.76

  18 10.06 3.77 9.53 10.60

  19 10.46 3.61 9.88 11.04

Ethnicity

  White persons 9.53 3.51 17.066 <0.001 9.20 9.87

  Hispanic persons 11.22 3.72 10.82 11.62

  Asian persons 9.36 2.79 8.92 9.81

  Black persons 12.09 4.49 10.98 13.19

  Others 10.50 4.67 8.08 12.99

Household size

  1–3 10.14 3.68 0.638 0.591 9.78 10.50

  4–6 10.31 3.62 9.98 10.63

  7–9 10.23 4.10 9.30 11.15

  10 and more 11.03 3.77 9.69 12.37

Family income (USD)

  <40,000 11.39 3.72 16.863 <0.001 10.92 11.86

  40,000–60,000 10.47 3.66 10.01 10.92

  60,001–80,000 10.24 3.57 9.77 10.72

  80,001–100,000 9.67 3.48 9.15 10.19

  >100,000 8.08 3.18 7.46 8.71

Boldface type indicates statistical significance at p < 0.05.
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of psychological distress owing to COVID-19. Thus, 8.38% (n = 83) of 
study participants demonstrated considerable fear of COVID-19 
(Figure 2).

Furthermore, we analyzed the association between demographic 
factors and FCV-19S scores (Table 3). Female participants exhibited 
significantly higher fear of COVID-19 scores (x̄ = 16.71, SD = 4.01) 
than male participants (x̄  = 15.81, SD = 3.75; t = 3.619, p < 0.001, 
CI = 0.40–1.37). Additionally, we observed significant differences in 
fear scores among ethnic groups (F = 6.867, p < 0.001). Black 
participants exhibited the highest mean fear of COVID-19 score 
(x̄ = 18.27, SD = 5.14), followed by Hispanic participants (x̄ = 16.59, 
SD = 3.39). White participants exhibited a mean score of 15.84 
(SD = 4.11), Asian participants exhibited a mean of 15.89 (SD = 3.54), 
and participants categorized as “Other” exhibited a mean score of 
15.50 (SD = 2.98). Tukey’s post hoc test revealed that there was a 
significant difference between the FCV-19S score between white and 
Hispanic participants (p < 0.001) and white and Black participants 
(p < 0.001). Similarly, there was a significant difference between Asian 
and Black participants (p < 0.001) and Hispanic and Black participants 
(p = 0.011). There was no statistically significant difference between 
the Hispanic participants and ethnicities, white participants, Asian 
participants and Others (p > 05). Moreover, participants in the Other 
category did not show any significant differences in the FCV-19S 
scores compared to other ethnicities.

Family income was also significantly associated with fear of 
COVID-19 scores (F = 7.909, p < 0.001, Table 3). Participants from 
families earning below $40,000 exhibited the highest mean fear score 
(x̄ = 17.05, SD = 3.99), whereas those from families earning above 
$100,000 exhibited the lowest mean score (x̄  = 14.67, SD = 3.72). 

Moreover, the post hoc analysis revealed that the FCV-19S scores were 
significantly higher in individuals with family income below $40,000 
when compared to $80,000 to $100,000 and above $100,000 income 
groups (p < 0.01). Participants with family income between $40,000 
to 60,000 and $60,000 to 80,000 showed significant differences with 
individuals having income above $100,000 (p < 0.01). Individuals with 
family income above $80,000–100,000 reported significantly lower 
FCV-19S scores when compared to those having a family income 
below $40,000 (p > 0.05). The fear of COVID-19 scores across different 
age groups and household sizes did not show significant differences 
(p > 0.05) (Table 3).

Importantly, a correlation analysis between the total FCV-19S 
score and the total score of the GAD-7 total revealed a significantly 
positive relationship between fear of COVID-19 and anxiety 
(r = 0.702, p < 0.001) (Figure 3).

Discussion

Few studies have examined the role of intersecting SDOH on 
generalized anxiety and FCV in American youth during the 
COVID-19 pandemic (Jost et al., 2023; Prowse et al., 2021). The 
present study underscores the significant role that ethnic, 
financial, and other demographic factors played in fear of 
COVID-19 and generalized anxiety among teenagers in California 
during the COVID-19 pandemic. According to the findings of our 
study, sex, Black persons, and income less than $40,000 were 
correlated with higher levels of generalized anxiety and fear of 
COVID-19.

FIGURE 2

Frequency of FCV-19S scores as measured by the Fear of COVID-19 scale in 990 high school students from California, United States. The numbers in 
each bar indicate the sample size for each score.
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The GAD-7 and FCV-19 are two scales indicating the mental 
health condition of participants, with studies demonstrating that the 
higher GAD-7 scores predict higher FCV-19S scores (Green et al., 
2022; Perz et  al., 2022). The present study demonstrates that the 
mental health outcomes of GAD and FCV were significantly correlated 
and varied significantly by ethnicity, sex, and income. A significant 
correlation between GAD and FCV in US populations has been 
previously demonstrated in the literature (Perz et  al., 2022). 
Furthermore, in agreement with previous studies conducted during 
COVID-19, the present study observed differences in GAD-7 and 
FCV-19 scores between sexes and ethnicities, with females and 
minorities—particularly Hispanic and Black populations—
experiencing higher levels of anxiety and fear (Dryhurst et al., 2022; 
Green et al., 2022; Majeed et al., 2022). The association between lower 
income and higher GAD and FCV levels in both the current and 
previous studies (Hall et al., 2022; Kikuchi et al., 2021) highlights the 
negative mental health impacts of this social determinant of health 
and potential intersectional disparities experienced by people of lower 
SES during COVID-19 (Hall et al., 2022; Kikuchi et al., 2021).

The global prevalence of anxiety and depression rose by more than 
25% in the first year of the COVID-19 pandemic (Nochaiwong et al., 
2021), disproportionately impacting young people and women 
(Racine et al., 2021). Similarly, our findings on the distribution of 
anxiety during the COVID-19 pandemic among the teenage 
population were consistent with previous studies on a global scale 
(Madigan et  al., 2023; Racine et  al., 2021; Sabbagh et  al., 2022; 
Zvolensky et al., 2024). A systematic review of 82 countries found that 
anxiety prevalence among adolescents ranged from 7 to 12% globally 
(Sabbagh et al., 2022). Nearly 60% of students in the present study 
reported moderate to extreme anxiety, while 8.3% exhibited fear of 
COVID-19, possibly in part because the study period coincided with 
a surge of cases in California (WHO, 2022; Worldometers, 2024). In 
particular, girls in the present study exhibited significantly higher 
levels of both GAD and FCV, in agreement with similar studies on 
university students using the Hamilton Anxiety Rating Scale, in which 
female students exhibited increased anxiety compared to male 
students owing to their complicated thoughts and sensitivity (Amerio 
et al., 2022).

TABLE 3 Association of demographic factors as measured using the Fear of Coronavirus Scale.

Variable Mean Std deviation T or F p-value Lower Upper

Sex

  Female 16.70 4.01
3.619 <0.001 0.40 1.37

  Male 15.81 3.75

Age (years)

  14 15.89 3.92

0.552 0.737

15.30 16.48

  15 16.40 3.40 15.89 16.90

  16 16.50 3.86 15.88 17.12

  17 16.29 4.28 15.60 16.98

  18 16.11 3.98 15.54 16.68

  19 16.38 4.03 15.73 17.03

Ethnicity

  White persons 15.83 4.11

6.867 <0.001

15.44 16.22

  Hispanic persons 16.59 3.39 16.22 16.95

  Asian persons 15.88 3.54 15.32 16.45

  Black persons 18.27 5.14 17.00 19.53

  Other 15.50 2.98 13.90 17.09

Household size

  1–3 16.03 3.54

2.123 0.096

15.69 16.38

  4–6 16.34 4.08 15.97 16.71

  7–9 16.19 4.27 15.22 17.15

  10 and more 17.75 4.46 16.17 19.34

Income (USD)

  <40,000 17.05 3.99

7.909 <0.001

16.54 17.55

  40,000–60,000 16.43 3.98 15.93 16.93

  60,000–80,000 16.32 3.79 15.82 16.82

  80,000–100,000 15.72 3.61 15.18 16.26

  Above 100k 14.66 3.72 13.93 15.39
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Approximately 42.2% of Americans identified with an ethnic 
group other than white (Roman, 2022). Minoritized individuals were 
disproportionately affected by COVID-19 morbidity and mortality 
and ensuing mental health outcomes such as depression and anxiety 
during the COVID-19 pandemic (Nguyen et al., 2022; Tai et al., 2022). 
Furthermore, Black individuals reported various forms of 
discrimination and bore the brunt of heightened social and economic 
disparities amid the COVID-19 pandemic (Chae et al., 2021; Cokley 
et  al., 2022). Other studies have reported the highest rates of 
COVID-19 infection, disease severity, hospitalization, and mortality, 
leading to mental health disparities such as anxiety and stress faced by 
ethnic minorities, which make up approximately 40% of the 
population in the United  States, especially Hispanic and Black 
populations owing to systemic disinvestment and structural inequality 
in education, diagnosis, treatment, prevention rates, and access to 
healthcare (Nguyen et al., 2022). Our findings that Black and Hispanic 
persons exhibited both higher levels of generalized anxiety and FCV 
are also in agreement with previous studies on mental health outcomes 
in ethnically marginalized individuals (Xu et al., 2024). A previous 
study found that Black individuals were 1.16 times more likely than 
white Americans to screen positive for depression (Dunlop et al., 
2003). Similarly, among university students in Brazil, the prevalence 
of GAD was significantly higher among Black individuals (da Silva 
Júnior et al., 2022).

In the present study, Asian teenagers reported the lowest level of 
GAD, followed by white individuals. Some studies report that during 
the initial phase of the COVID-19 pandemic, reports of racially 

discriminatory behaviors toward Asians surged in the United States 
(Lee and Singh, 2022; Lee and Waters, 2021).

The present study found a significant difference between income 
and mental health outcomes during COVID-19. Although the 
COVID-19 pandemic significantly influenced the mental health of 
whole populations, marginalized populations, who are burdened by a 
vast number of daily stressors such as financial challenges and income 
inequality, housing instability, and access to healthcare, exhibited 
worse outcomes (Dubey et al., 2020). Furthermore, increased food 
insecurity was reported as a major cause of depression in early 
pandemic screening, with a high prevalence of depression, anxiety, 
and high levels of stress (33, 39, and 39%, respectively) among 
low-income adults (Wolfson et  al., 2021). According to the data, 
during the COVID-19 pandemic, individuals with lower 
socioeconomic status (SES) as determined by income, have faced 
greater levels of anxiety and other mental health problems than those 
with higher SES (Silva et al., 2021).

The findings of this study have significant implications for policies 
and practices related to adolescent mental health. They highlight the 
imperative for targeted interventions designed to address disparities 
in access to care, particularly within underserved communities. 
Policymakers should prioritize funding for culturally sensitive, school-
based, and family-centered interventions, as well as the expansion of 
telehealth services, to promote resilience and ensure equitable access 
to mental healthcare.

This study has several limitations. First, the convenience 
sampling method used may not accurately represent the entire 

FIGURE 3

Correlation between FCV-19 scores with GAD-7 scores.
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teenage population in California. Second, relying on self-reported 
data introduces the possibility of bias and inaccuracies (Rosenman 
et al., 2011). Third, the cross-sectional design cannot definitively 
establish cause-and-effect relationships. Fourth, by focusing 
primarily on specific anxiety and fear scales, we may have overlooked 
other mental health concerns. Finally, the study did not collect 
information that could influence anxiety and fear levels, such as 
participants’ prior COVID-19 infection, vaccination status, or 
whether they had family members who contracted or died from 
COVID-19.

Conclusion

The findings of the present study highlight several SDOH that are 
associated with worse mental health outcomes in American teenagers 
during the COVID-19 pandemic. To address these disparities, it is 
important to implement targeted interventions and educational 
campaigns as well as promote social support systems. Mental health 
practitioners should prioritize early identification and intervention 
while also addressing socioeconomic factors and cultural influences.

Additionally, it is crucial to conduct further research on the 
SDOH and intersectionality among teenagers during pandemics to 
develop effective strategies that promote wellbeing. To better 
address mental health disparities, future research should focus on 
interventions that specifically target vulnerable populations such 
as ethnic minorities and lower socioeconomic groups. 
Implementing educational campaigns to provide accurate 
information about COVID-19 and initiating social support system 
initiatives in schools and communities could improve resilience, 
and ultimately mental health outcomes, in these 
vulnerable populations.
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