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ABSTRACT 

The Coronavirus 2019 Disease (COVID-19) has been shown by multiple studies to have 

disproportionate impacts on some individuals, especially minority populations. These may be 

attributed to differences in biological (sex), gender, social or cultural factors. In this study, we 

aim to identify and investigate the gender and social predictors that may be involved in the 

pathogenesis of the virus and its health outcomes. To achieve this, a literature review expands on 

relevant topics that better contextualize COVID-19’s complex nature. The potential role of 

hormones, estrogen, and testosterone is considered across different sexes and genders as 

protective agents against COVID-19. This study also describes comorbidity conditions that may 

further complicate COVID-19’s effects on individuals. Finally, in the proposal, measurements of 

the Quality of Life scale, COVID-19 Severity Index, COVID-19-related stressors, and hormone 

levels are used to assess their association with Latine and Non-Latine individuals of different 

gender identities in Los Angeles County. This leads to an important aspect of this study which is 

to uphold the participants’ individual experiences through an optional qualitative interview. 

Overall, this work highlights possible biological and gender-related explanations for the burdens 

experienced by minority groups known to be historically excluded from research. 
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INTRODUCTION 

COVID-19 has been a concern in public health since 2020 and, ever since, there has been an 

interest in understanding its pervasiveness and impact. Growing areas of research on the 

experiences of ethnic and gender and sex minorities is crucial to understanding COVID-19 in the 

long term. Ethnic minorities including Black, Hispanic, and Asian American individuals have 

also been greatly affected by COVID-19 to the extent of reporting an increased risk of getting 

infected (Magesh et al., 2021). Higher mortality rates, infections, and hospitalizations during the 

COVID-19 pandemic have been linked to “oppressed and disenfranchised” communities (Norris 

and Gonzalez, 2020). Gender and sex minorities have been disproportionately affected by this 

global pandemic (Pharr et al., 2022). It is important to understand people with different identities 

and their experiences in daily life, the health care system, and scientific research. Known to be 

historically excluded from research and impacted by discrimination is the transgender 

community. In research on self-reported socioeconomic barriers and healthcare system barriers, 

transgender individuals have reported that access to quality healthcare is mainly impacted by 

providers with a lack of knowledge and competence in transgender healthcare (Safer et al., 

2016). Higher mortality rates, infections, and hospitalizations during the COVID-19 pandemic 

have been linked to “oppressed and disenfranchised” communities (Norris and Gonzalez, 2020).  

Taken together, the information outlined above merits more attention on individuals of minority 

populations. In the proposed study, a mixed-methods approach will highlight minority 

experiences through the consideration of hormones, which is contextualized in detail in the 

paper, in health outcomes in COVID-19 potentially mediated by the quality of life and related 

stressors.  
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REVIEW 

Studies of Comorbidity Conditions  

An approach to better understanding the impact and responses to COVID-19 through a gender 

and sex lens includes investigating comorbidity conditions. A way to assess the risk of death for 

people with multiple conditions, the Charlson comorbidity index (CCI), categorizes risk scores 

as moderate to severe. Some researchers who have considered adapting the CCI for use in 

COVID-19 mortality risk found that the CCI score plays a predictive role in COVID-19 

mortality, showing that there is a positive correlation between scores and mortality in patients 

(Comoglu and Kant, 2022). A retrospective study of confirmed COVID-19 patients in Spain 

analyzed mortality risk based on clinical and demographic factors with an emphasis on the 

presence of chronic diseases. Their early findings associate an increased mortality risk in women 

with acute myocardial infarction, coagulation, and hemorrhagic disorders (Poblador-Plou et al., 

2020). Both women and men presented higher mortality with either diabetes or chronic ulcers 

(Poblador-Plou et al., 2020). In another, large United States cohort study, researchers evaluated 

sex and gender differences in comorbidities and other factors in patients infected with COVID-

19. Their results yield a significantly higher count of male patients with comorbidities like 

hypertension and diabetes compared to their female counterparts (Kharroubi and Diab-El-

Harake, 2022). The proposal to follow does not focus on the effects of comorbidities but given 

the findings of these studies, they are considered predictors in COVID-19 outcomes and will be 

recorded in this prospective study.  
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Sex Differences in Immune Response 

Sex interactions with immunity are still not well understood but since the first months of the 

COVID-19 pandemic investigators began suggesting that biological and genetic differences may 

be at the root of disproportionate effects between males and females. Females in general are 

known to have stronger immune responses when compared with their counterparts (Ortona et al., 

2019). In a review study of gender and sex differences, biological effects are centered on 

endocrinology and genetics. The impact of genetics often is intuitively linked to the X or Y 

chromosomes, but relevant genes for immunoregulation are located on autosomes that are 

gender-specific (Parsch 2007). The effects for toll-like receptors 7 (TLR7) and TLR8 in female 

and male responses to a measles viral infection and cytokine level were associated only with an 

increase in TNFα while there were no other differences in expression or response (Clifford et al., 

2011). Under the hormonal influence, it has been known that females produce higher levels of 

antibodies than males and this reflects autoimmune diseases (Oertelt-Prigione 2012). 

 

Sex Hormone Roles in COVID-19 

Estrogen 

The role of estrogens in COVID-19 has been expected to influence clinical outcomes since the 

beginning of the pandemic in early 2020. Estrogen can be classified into estrone, estriol, 

estradiol, and estetrol (Shah 2021). As part of three sex steroid hormones, estrogen (17-β 

estradiol, E2) has a role in the immune response to infections through antibody production. 

(Grandi et al., 2020). Estradiol (E2) binds to estrogen receptors –α or –β at different expression 

levels in T cells and B cells (Grandi et al., 2020). One review study focusing on estrogens as a 
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protective effect in women’s response to COVID-19 links E2 to the increase in expression of A 

Disintegrin and Metalloproteinase (ADAMs) and angiotensin-converting enzyme 2 (ACE-2) 

(Figure 1; Al-kuraishy et al., 2021). ADAMS and ACE-2 have been previously shown to prevent 

SARS-CoV-2 from entering the host cell. An increase in ADAM-17 expression mediates ACE-2 

shedding which binds SARS-CoV-2 and blocks its entry (Ragia and Manolopoulos, 2020). These 

studies collectively record E2’s protective role. A study in Italy reported that males account for 

63.9% of their COVID-19-related deaths up to 2020, further alluding to the impact of sex-

hormone diversity on patients’ susceptibility to severe health outcomes (Froldi and Dorigo, 

2020). With estrogen’s potential as a protective agent in COVID-19, these studies partially 

confirm there may be a difference in health outcomes due to gender, specifically corresponding 

hormone levels. 

 

 

 

 

 

 

 

 

 

 

Figure 1. The proposed role of estrogen in COVID-19 as a modulator of a lung pathway 

(Adapted from Al-kuraishy et al., 2021). 
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Testosterone  

In addition to estrogen, ACE-2 is also induced by testosterone. Testosterone is crucial in 

regulating lung inflammation and thus defends the body from pulmonary and viral infection (Al-

kuraishy et al., 2021). At low testosterone levels, the pulmonary-protective pathway is 

deregulated and exposed to viral binding by SARS-CoV-2 (Hussain et al., 2020). Despite its 

defensive role, during COVID-19 males have been disproportionately affected by the virus 

compared to females. This is important because there are sex differences in testosterone serum 

level; although testosterone is also secreted by females, from puberty, healthy young males show 

15 times more testosterone than similar-aged females (Handelsman et al., 2018). These studies 

help establish the role of testosterone in the body and can help inform the interpretation of 

varying health outcomes. 

 

Progesterone 

Progesterone is important in females and males as a humoral steroid hormone; it indicates 

maturity in females and helps maintain pregnancy (Lange et al., 2007).  Some patients have 

exhibited excessive cytokine levels also known as cytokine storm in severe COVID-19 which 

urges earlier recognition of this condition (Ragab et al., 2020). E2 and progesterone (P4) at high 

concentrations may be able to mitigate proinflammatory cytokine production, activate T cell 

anti-inflammatory response and antibody production to reduce the cytokine storm (Mauvais-

Jarvis et al., 2020). A study with COVID-19 patients has demonstrated no significant difference 

in levels of progesterone compared to the non-COVID-19 group (Cai Et al., 2022). From these 
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studies, it seems that progesterone has an important effect but is inconclusive in its role COVID-

19 infected individuals. 

 

Clinical Studies of Sex Hormones in COVID-19 

Studies of COVID-19 have reported sex differences in COVID-19 cases without considering 

significant physiological explanations. To address this, some studies have evaluated the effect of 

sex hormone levels in COVID-19 health outcomes. A retrospective cohort study of 138 patients 

in Italy investigated four sex hormones (testosterone, dehydroepiandrosterone, progesterone, and 

estradiol) in COVID-19 patients. All males were reported to have significantly lower 

testosterone levels irrespective of age difference while females who died or developed acute 

respiratory distress syndrome or severe COVID-19 did not present a significant difference 

(Beltrame et al., 2022). The progesterone level in males with severe COVID-19 was evidently 

lower compared to no statistically different progesterone levels in all females considered in the 

study (Beltrame et al., 2022). A study in Spain on serum testosterone levels and disease 

outcomes found that these markers accurately predict COVID-19 male survival (Toscano-Guerra 

et al., 2022). These investigators also highlight that testosterone trajectories and age are inversely 

related, with or without comorbid conditions, suggesting that testosterone production is 

dependent on age which further complicates COVID-19 recovery (Toscano-Guerra et al., 2022).   

 

Gender-Affirming Hormone Therapy 

A source of distress and conflict for some individuals is gender dysphoria. This view is defined 

by a discordance between biological sex (assigned at birth) and the individual’s gender identity. 

Individuals may choose to undergo gender-affirming hormone therapy (GAHT) as an 
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intervention to address this and improve their quality of life (QoL) (Silva et al., 2021). Through 

GAHT, individuals want to achieve similar sex steroid hormone concentrations to those of the 

gender they are affirming (Chantrapanichkul et al., 2021). Transgender women seeking GAHT 

normally go through estrogen therapy to reduce characteristics such as unwanted hair growth and 

transgender men use testosterone therapy to suppress feminine characteristics (Unger, 2016). The 

target hormone doses for individuals in GAHT to achieve hormone levels vary based on factors 

such as body mass index (Fernandez et al., 2019). From an assessment of hormone levels for 

transgender men, Fernandez et al. found the target testosterone range to be 320-1000 ng/dL; for 

transgender women, the target estradiol range is 90-200 pg/mL (Fernandez et al., 2019). As 

mentioned before, the receptor angiotensin-converting enzyme 2 (ACE-2) is known as the entry 

for the COVID-19 virus into host cells.  In the context of COVID-19, a clinical study supports 

the potential of progesterone or estrogen+progesterone in the downregulation of ACE-2 as a 

protective measure for men (Masterson et al., 2021). Taken together, these studies provide 

insight into how hormone therapy may be a factor in COVID-19 infections. 

 

Stress in COVID-19 Positive Individuals 

COVID-19 has become a source of stress in the daily lives of individuals. Psychological stress in 

prior research has been shown to lead to falls in estrogen (Assad et al., 2017). Research has also 

suggested that testosterone is decreased under stress (Afrisham et al., 2016). The primary stress 

hormone in the human body is cortisol, a physiological biomarker. Cortisol indicates stress levels 

and can be used to measure health and wellness of the body. A clinical study that investigated the 

relationship between stress and infection in COVID-19 found that hospitalized patients with 

moderate severity of infection had higher salivary cortisol than the control group (Deneva 2022). 
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Through questionnaires with 221 patients (204 male identifying, 17 female identifying) 

confirmed with COVID-19  in Iran, individuals reported severe psychological distress (46.61%) 

(Moayed et al., 2021). For people that are infected or exposed to COVID-19, a quarantine period 

is necessary to avoid spreading COVID-19, may that be at home or in a healthcare facility.  In a 

South Korean qualitative study, during and after the quarantine period of 932 tele-counseling 

COVID-19 patients, it was found through interviews that stressors were present throughout (Park 

et al., 2022). Stressors varied by the period of quarantine, during and after release (Table 1).  

 

 

 

Table 1. The summarized results for COVID-19 stressors by period (Adapted from Park et al., 

2022). 
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MINORITIES IN COVID-19 

Research has shown minorities are greatly impacted by COVID-19 compared to non-minorities. 

A study based in New York City reports that Hispanic and Black people are about 1.5 times 

more likely to get infected with COVID-19 and 4 times more likely to get hospitalized (Li and 

Huang, 2022). The minority stress and intersectionality theories can help understand the 

disproportionate impact of poor health conditions on sexual minority groups. The minority stress 

theory refers to daily social situations that, over time, lead to mental health disparities 

(Rodriguez-Seijas et al., 2019). Latine sexual minority men in a qualitative study share 

experiences of increased sexual minority stress as an effect of less “identity-affirming” support 

which was offered through events such as LGBTQ Pride or clubs, both of which were canceled 

or closed due to COVID-19 stay-at-home orders (Harkness et al., 2021). Accessibility also plays 

a role in the quality of health such that ethnic minorities have poor access to healthcare and 

experience higher discrimination than white individuals (Gaia and Baboukardos, 2021). This 

collectively supports the need for further research on minority groups. COVID-19 has affected 

these groups’ social life and physical/mental health.  
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METHODOLOGICAL APPROACH 

Taking into account previous knowledge from the literature review, this study aims to investigate 

the impact of COVID-19 stressors and quality of life on the effect of sex hormone levels on 

health outcomes in Los Angeles County Latine individuals. This study will use mixed methods. 

Los Angeles County is a geographic area of interest because of the toll COVID-19 has had on it. 

This proposal consists of quantitative, qualitative, clinical, and survey methods. The results from 

this research will extend current data on the factors of interest in this study. Although existing 

research looks at these factors independently, a comprehensive approach, such as the one 

proposed here, acknowledges the complexity with which COVID-19 should be regarded. Data 

collected in this study can help inform healthcare responses to the current COVID-19 situation 

and other outbreaks in the future.  

Participants 

The participants in this proposal will consist of Latine and Non-Latine adults (N=150; ages 18-

45) in Los Angeles County. This study aims to highlight minority groups with an emphasis on 

the Latine experience. All gender and sex identities are eligible and welcome to participate. 

Participants (either hospitalized or isolated) will be COVID-19 positive and will start the study in 

the first week of their positive status. The participants will be recruited through partnerships with 

local schools and volunteer work. If funding permits, an incentive in the form of a $25 gift card 

will provide some compensation for their time. This will encourage retention and active 

participation in the measures and interviews.  
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Figure 2. Double moderation model proposed for the study. 

 

Research Team 

The team will consist of researchers with different identities across sexual, gender, and ethnic 

identities. Individuals with a minority background are encouraged to join to increase comfort 

between them and the participants. Each member will provide their expertise in either medicine, 

biology, or public health. To support that the study will adopt a mixed-methods approach, 

members will receive training in conducting interviews, analysis, and patient interaction.  

 

Procedures 

For 6 months, the participants will complete the following measures in the first week of 

confirmed COVID-19-positive status along with hormone testing and optional one-on-one 

interviews. With the help of medical professionals, the participants that are hospitalized will get 

salivary samples taken in the mornings once a week as mental stress biomarkers for the duration 

of their hospitalization followed by weekly self-reported related stressors. For those participants 
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in isolation, stress will be qualitatively assessed through the related stressors assessment 

measure. This related stressors assessment will be recorded once a week for six months in the 

morning. To assess hormone levels, serum blood testosterone, and estrogen tests will be 

conducted for hospitalized individuals once every week for the duration of their stay at the 

hospital. Once they are released and this applies to people in isolation from the start, hormone 

self-administered tests will be taken once every week for six months. These steps will all be 

expected to take place in the mornings to account for any confounding variables such as physical 

activity that may influence the data. They will also be scheduled toward the end of the week, 

mainly, to allow for thoughtful consideration in the related stressors assessment.  

At the end of the study, a single 30-60-minute interview for qualitative assessment of pre-

COVID-19 and post-COVID-19 experiences will be carried out.  

 

Measures 

Quality of Life 

The Quality of Life Scale (QOLS) is used as a measure of an individual's well-being by 

comparing expectations with the realities of their experiences. QOLS (Appendix A) is used to 

inform and is often part of health risk assessments (Burckhardt et al., 2003). This measure will 

be the first one to be completed in a single seating. It is meant to represent the initial or pre-

COVID-19 infection experiences of the participant. There are sixteen items with scores ranging 

from 7=delighted to 1=terrible. The most relevant themes that are included in this scale involve 

social life, financial security, work, and health. 
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Severity Index 

The COVID-19 Severity Index (Appendix B) was developed to assess respiratory critical illness 

commonly associated with severe COVID-19 (Huespe et al., 2022). In the context of this study, 

this measure will be used to determine health conditions after diagnosis. This will be executed by 

a healthcare professional. There are seventeen items categorized by risk level based on the 

participant’s score. This score is calculated by summing up the totals per row which will 

represent the predictive score of severity in the hospitalized participants.  

Related Stressors 

The related stressors measure (Appendix C) has been used to determine the impact of COVID-19 

on daily life in mental health, physical health, and sleep quality (Graupensperger et al., 2023). 

This consists of sixteen items with a scale that ranges from 1 (Not at All) to 5 (Extremely) in 

response to how concerned they feel about each item. The score will be totaled for the sixteen 

items. A higher score will be associated with increased stress while a lower score will indicate 

more comfort. The scores will then be divided into low, medium, and high numbers of reports. 

Considerations 

To summarize the responses, average scores will be recorded for all the measures. We will also 

report comorbidity (if any), gender, age, setting (hospitalized or isolated), and hormone therapy 

(if any). For individuals that are unable to participate in any measure because of health issues, 

their caregiver or healthcare provider will be asked to complete it to the best of their knowledge. 

This becomes a potential limitation, but the best alternative to capture the participants’ 

experience. 
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Hypotheses 

Hypothesis 1 

Latine adults with lower sex hormone levels, particularly testosterone and estrogen, will 

demonstrate poorer health outcomes from COVID-19 infection. 

Hypothesis 2 

COVID-19-related stressors, influenced by quality-of-life assessment, will have an interaction 

with health outcomes and ethnicity. 

Hypothesis 3 

There will be a significant relationship between COVID-19-related stressors, linking higher 

reports of stress with lower hormone levels.  

 

Interview 

Participants will have the option to take part in a 30-60-minute interview at the end of the six 

months in the language of their choosing if resources allow it. The purpose of these interviews is 

to allow the participants to express themselves about their pre-COVID-19 and post-COVID-19 

experiences. Questions that will be included in the interview are: “Can you share how your life 

has changed, if at all, after getting infected with COVID-19?” and “What do you think about 

your experience with healthcare before and after knowing you were COVID-19-positive?” Other 

questions about their life will be asked, specifically about health care, work, and social subjects. 

Interviewers will be asked to show active listening skills by repeating what the participants say 

followed by a probing statement like “Tell me more about this experience, event, or opinion.” By 

giving interviewers the space to talk about their experiences, this study will record a narrative 

and collective memory with quotes from these conversations. 
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Statistical Analysis 

Results for this study will be analyzed using R statistical software through a multivariate 

modeling package. Results will be best interpreted through the multiple regression analysis of the 

variables of quality of life, related stressors, sex hormone levels, and health outcomes. The 

moderation test will be run with quality life and COVID-19-related stressors as interacting 

moderators, sex hormone levels as predictors, and COVID-19 health outcome as the dependent 

variable. In these analyses, the following will be statistically controlled for age, comorbidity, and 

BMI. A statistically significant result will be considered as p < 0.05. 
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EXPECTED RESULTS 

H1: It is predicted that Latine individuals will indicate lower sex hormone levels with a 

statistically significant effect on COVID-19 health outcomes. 

 

H2: It is predicted that Latine individuals will present less severity in their COVID-19 infection 

than Non-Latine individuals (Figure ). 

 

Figure 3. Health outcome vs COVID-19 Related Stressors Count in Latine (Blue) and Non-

Latine individuals (Orange). 

H3: It is predicted that individuals with higher reports of related stressors will have lower 

testosterone or estrogen levels (Figure 4; Figure 5). 
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Figure 4. Relationship between COVID-19 related stressor reports and testosterone levels. 

 

Figure 5. Relationship between COVID-19 related stressor reports and estrogen levels. 
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LIMITATIONS 

Limitations to this research proposal should be considered in its execution and future directions. 

One limitation is that this study does not consider all covariates that could influence health 

outcomes. Possible covariates may have not been of specific interest in this study, but they were 

included in data collection. These include setting (hospitalized or isolated at home or other), age, 

or body mass index. It is important to also acknowledge COVID-19 has had a different impact 

on mortality and health effects by country (Pareek et al., 2020). Also, some bias may be 

unintentionally introduced into the results through both the team members and the participants. 

Team members that may resonate with participant responses, especially in interviews, might 

unintentionally report certain responses and leave others out in their report back. Because 

participants are expected to recall months of information into the past and present, their 

responses may be influenced by the context of the study or the inability to fully remember 

details.  
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DISCUSSION 

This study is intended to better understand how stress and quality of life may be related to 

hormone levels and COVID-19 health outcomes in Latine Adults. In addition to contributing to 

scientific literature, this study aims to bring representation to historically excluded minority 

groups. By exploring quality of life and COVID-19-related stress as potential moderators of the 

relationship between hormone levels and health outcomes, this work can contribute to 

developing theories on the role of sex hormones. Qualitative investigation through the interview 

is also important in providing context to the measures and other data. It also has the potential to 

inspire interest and engagement in interdisciplinary investigations. Future directions from this 

work may include spatial or geographical considerations to acknowledge differences in 

healthcare access and practices, social development, and demographics. More research into 

gender identity and behavior is also necessary to advance knowledge about patient participation 

in studies. 
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APPENDIX 

Appendix A: Quality of Life Scale (QOL) 

 

Source: Adapted from Burckhardt et al., 2003 
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Appendix B: Severity Index 

 

Source: Adapted from (Huespe et al., 2022)  
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Appendix C: COVID-19 Related Stressors Questionnaire 

Source: Adapted from Graupensperger et al., 2021 
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