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Abstract 

Introduction: The SARS-CoV-2 virus has caused an increase in mortality and its 

consequences have been studied little in the context of  the social determinants 

of  health in Hermosillo, Sonora. 

Objective: To evaluate the effect of  social determinants on patients confirmed 

with COVID-19. 

Materials and methods: A cross-sectional study was conducted. Classified as 

observational, analytical, and retrospective, it characterized patients diagnosed 

with COVID-19 by assigned unit, level of  marginalization, occupation, age 

group, and sex. The association between the severity of  COVID-19 and the level 

of  marginalization was estimated, adjusting for potential confounders. 

Results: For the outcome variable of  death, logistic regression showed that the 

probability of  occurrence was 1.73 and 1.90 times higher for medium and high 

levels of  marginalization, respectively, compared to low levels of  marginalization 

(1.25-2.37, 95% CI, P=0.001; 1.18-3.07, 95% CI, P<0.001). Multiple logistic 

regression showed that the probabilities of  experiencing a death outcome were 

1.30 and 1.21 times higher for medium (0.90-1.8, 95% CI, P=0.15) and high 

(0.69-2.01, 95% CI, P=0.45) levels of  marginalization, respectively, compared 

to low levels of  marginalization, adjusted for age, sex, and vaccination status. 

Conclusions: This study concludes that COVID-19 patients treated in the unit, 

who belong to an area with a higher degree of  marginalization, are more likely 

to be hospitalized and to die from COVID-19 than those with a lower degree of  

marginalization. 

Keywords: SARS-CoV-2, social determinants of health, marginalization index, 

COVID-19. 

 

INTRODUCTION 

The SARS-CoV-2 virus has caused an increase in mortality (1), and its 

consequences have been studied little in the context of the social determinants 

of health in Hermosillo, Sonora (2). The health system in Mexico must take 
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the necessary measures to guarantee the right to health and effective access 

for all people in the face of the serious risk of contracting COVID-19. It must 

also prepare for the increased demand for care and, in particular, identify the 

populations with the greatest vulnerability (3) 

The social determinants of health model addresses the social factors that 

influence the health status of a population. These include social class, 

occupation, place of residence, gender, indigenous status, and whether one 

lives in a rural or urban area with high levels of marginalization, as well as 

access to healthcare resources (5,6). In this theory, facilitating conditions are 

those that specifically, objectively, and externally enable people to seek care 

(7). Explanatory variables are identified for certain external constructs based 

on the assumption that they influence behavior through factors such as 

knowledge, social influence, social experience, and access. Examples include 

national regulations, the implementation of local public policies to address the 

problem, the availability of sufficient resources and capacity to care for 

critically ill patients, and sociodemographic characteristics (7,8). 

Marginalization Index and Degree: This indicator, developed by the National 

Population Council (CONAPO), considers the population's basic education, 

housing type (differentiating amenities and infrastructure), localities by size, 

dispersion, and isolation, and the perception of low monetary income (9)(10). 

These estimates of the marginalization index for municipalities, localities, and 

urban areas were obtained from the 2020 Population and Housing Census (11). 

They will allow us to estimate regional and local inequality in social 

opportunities for the population of Hermosillo, Sonora (12). COVID-19 

Severity: Measuring severity depends on the criteria established for each 

disease and on epidemiological surveillance systems and their capacity to 

detect cases. With an unknown disease like COVID-19, severity criteria are 

not defined or standardized at the beginning of the epidemic. A commonly 

used criterion is the need for hospital admission and/or ICU admission (13). 

Other indicators include mortality determined by death certificate data (14). 

As cases multiply, in a context of high transmission, the hospital system may 

become overwhelmed. This could lead to care being provided in other settings, 

such as homes or paramedical areas, and therefore these cases could be 

classified as non-severe according to the adopted criteria (15). 

Information Systems (IS): Any health information system for epidemiological 

surveillance must meet the minimum requirements established by NOM-017-

SSA2-2012 for establishments that provide public services (16). Furthermore, 

to measure morbidity, the following characteristics must be considered: time, 
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place, and person; whether patients are being treated for the first time; the time 

or date of diagnosis; and the relative proportion by vaccination status 

(COVID-19 and seasonal influenza vaccination) (16). 

Mexico has made progress in developing an Information System (IS) for the 

standardized recording of variables of interest related to COVID-19. The 

Mexican Social Security Institute (IMSS) uses the Online Notification System 

for Epidemiological Surveillance (SINOLAVE)(17). The Single 

Epidemiological Surveillance Information System and databases are also 

useful for registering and monitoring new cases and recurrences, respectively 

(17). 

This information system aims to collect, consolidate, and record data on 

patients treated by IMSS institutions with suspected or confirmed respiratory 

illness to ensure data quality, which will support the comparison of health 

interventions (17). In Hermosillo, this data is collected by healthcare 

personnel in family medicine units and at General Zone Hospital #14 with a 

Burn Unit (HGZ #14 c/UQ). This is where systematically recorded 

information is collected on variables such as: sociodemographic (age, birth 

status, place of residence, indigenous status), occupation, assigned family 

medicine unit, date of symptom onset, clinical data at the time of collection, 

and place of care, “Suspected Viral Respiratory Disease Case Study Form” 

(18). Additionally, the results of rapid antigen tests for SARS-CoV-2 and RT-

PCR tests for SARS-CoV-2 are recorded, along with their corresponding dates 

of performance and result delivery (19). Manual procedures, such as user data 

entry, generate expected errors in a large database, and patients can also 

introduce bias when providing registration information (20). 

Relationship between health inequities and COVID-19: There is international 

evidence of how health inequities can affect people's health and increase their 

susceptibility to COVID-19 and death from it. For example, in an urban area 

of Spain, an increase in cases was found among the poorest groups compared 

to the wealthiest, mainly during the second pandemic peak, with a risk of 1.67 

(95% CI: 1.41-1.96) in the highest income quintile for men and 1.71 (95% CI: 

1.44-1.99) for women (21). Income inequalities at the area level in the 

incidence of COVID-19 were present to varying degrees in all four waves. In 

the second wave (October 1, 2020 to December 6, 2020), the relative risk (RR) 

for census tracts in the poorest income quintile compared to the richest was 

1.43 (95% confidence interval [CI]: 1.22–1.67) for men and 1.58 (95% CI: 

1.35–1.83) for women. Subsequently, inequalities in vaccination coverage 

also emerged (22). Equity-oriented policy responses included “health hotels” 
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or home delivery of essential goods for people with COVID-19 who lacked 

adequate conditions for isolation (22). 

Some articles discuss the winter season and the different waves to distinguish 

peak moments during the COVID-19 pandemic, as well as different 

characteristics of the virus and its impact on the population (23, 24, 25). 

Other variables, such as occupation, were also considered. Studies conducted 

in California compared the incidence and mortality rates of the COVID-19 

outbreak and found them to be higher in the public transportation industry 

compared to all other industries combined. This finding may be due to the fact 

that many transit workers have jobs that involve close and frequent contact 

with coworkers and the public. For example, in New York City, among transit 

workers who died from COVID-19 early in the pandemic, 57% worked in 

public-facing positions. Furthermore, taxi and bus drivers had the highest 

COVID-19 mortality rates among all occupational groups (26,27). 

Globally, there are population groups whose exercise of rights is 

systematically compromised and where lower levels of well-being exist, along 

with a high prevalence of inequities and inequalities in access to healthcare, 

which significantly contributes to morbidity, disability, and premature 

mortality (28). In the Americas, issues related to social gradient, inequalities, 

and inequities in health increase the risk of dying from communicable 

diseases, non-communicable diseases, and injuries (5). 

In Mexico, the COVID-19 pandemic was faced under vulnerable conditions, 

despite being a middle-income country; four out of ten people live in poverty 

(41.9%) (28). In areas with higher concentrations of poverty, there is a lower 

probability of receiving quality hospital care and higher mortality rates (29). 

Other prominent factors include gaps in access to social rights: food, 

education, housing, and social security (30). 

In Mexico, the country faced the COVID-19 pandemic under vulnerable 

conditions, despite being a middle-income country; four out of ten people live 

in poverty (41.9%) (28). In areas with higher concentrations of poverty, there 

is a lower probability of receiving quality hospital care and higher mortality 

rates (29). Other factors that stand out are gaps in access to social rights: food, 

education, housing, and social security (30). 

COVID-19 resulted in a phenomenon of great impact and social significance 

(31). It was recognized as a public health emergency of international concern 

and subsequently declared a pandemic by the WHO in 2020, when it spread 

to numerous countries, including Mexico (32). 
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The health system in Mexico must take the necessary measures to guarantee 

the right to health and effective access for all people in the face of the serious 

risk of contracting COVID-19. It must also prepare for the increased demand 

for care and identify the most vulnerable populations. To this end, it is 

essential to contribute to and utilize population-based diagnostic measures and 

impact assessments at the local level (28). 

At the Mexican Social Security Institute (IMSS), the study, based on the work 

carried out by the National Population Council (CONAPO) on health 

inequities, serves to explore social equity using sociodemographic variables 

in the population affected by COVID-19. Thus, evaluation measures are 

established to improve the quality of care at the institution that serves more 

than 45% of the population (3). First, the vulnerable groups most affected by 

severe COVID-19 in the study population are identified. This provides a 

starting point and justification for research with greater investment (34). With 

this evidence, targeted strategies can be proposed, for example: adherence to 

and improvement of action algorithms for patients with COVID-19 in the area 

of medical care (35,36). For the IMSS, this research contributes to measuring 

and fulfilling the objective of health equity. Finally, it contributes elements to 

the public discussion to identify points of conflict and support decision-

making in the organization of health care (35). 

Finally, the objective of the study was to evaluate the effect of social 

determinants of health in patients confirmed with COVID-19 at General 

Hospital of Zone 14 with Burn Unit, Hermosillo, Sonora. 

MATERIALS AND METHODS 

The study was conducted at General Hospital Zone #14 with a burn unit, 

located in Hermosillo, Sonora. This secondary-level unit serves the northern 

region of Hermosillo and is the referral hospital for patients covered by the 

Mexican Social Security Institute (IMSS) with severe respiratory illness. 

The study design was cross-sectional, observational, analytical, and 

retrospective, covering the period from April 11, 2020, to October 31, 2022. 

The dependent variable was the severity of COVID-19, as measured by 

hospital discharge. The independent variables were the degree of 

marginalization, used to measure socioeconomic status based on housing 

conditions, education, population size (less than 5,000 inhabitants), and 

employment with a salary exceeding two minimum wages. This information 

is detailed in a public database compiled by INEGI and calculated by 

CONAPO in quintiles: very low, low, medium, high, and very high degree of 

marginalization. 
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The study population consisted of patients diagnosed with COVID-19 

confirmed by RT-PCR and rapid antigen tests, diagnosed by COVID-19 and 

by epidemiological association at General Hospital Zone #14 with Burn Unit, 

from April 7, 2020, to October 31, 2022. 

The sample size was calculated using the EPI-TOOLS program (47) based on 

the proportion of cases from 2020 to 2022 in the population of Hermosillo, 

Sonora, up to week 48, according to the epidemiological report (references 37, 

38). With a 95% confidence level and a power of 0.80% (48), a sample of 84 

individuals was obtained. 

The protocol was submitted to the ethics and research committee for review 

and approval, as it did not represent a risk and the data was kept confidential. 

Patients treated at General Hospital Zone #14 with a Burn Unit and diagnosed 

with COVID-19 who had a confirmatory COVID-19 test (patients with a 

positive RT-PCR test, SARS-CoV-2 antigen test, clinical diagnosis, or 

epidemiological link) were included. Patients diagnosed with COVID-19 and 

treated at General Hospital Zone #14 with a Burn Unit who lacked information 

on their usual residence were excluded. Patients whose outcome was unknown 

due to transfer or abandonment of the unit, or loss to follow-up, were also 

excluded. 

A univariate analysis of the main measurements was performed. Measures of 

central tendency such as mean, mode, and median were obtained, as well as 

frequencies, proportions, and percentages. Subsequently, a bivariate analysis 

was performed with the dependent variables (death and recovery; outpatient 

vs. inpatient management) compared with the independent variables (degree 

of marginalization). To analyze the study hypothesis, the difference between 

groups was demonstrated using Fisher's chi-square test for unrelated 

dichotomous qualitative variables. Finally, a multivariate analysis was 

performed on the variables that were significant within the 95% confidence 

interval. The free software packages Excel and STATA were used for this 

purpose.  

RESULTS 

During the period from April 7 to October 31, 2022, at General Hospital Zone 

No. 14 with Burn Unit in Hermosillo, Sonora, a total of 5,354 patients with 

suspected COVID-19 were enrolled in the following study. Of these, 3,221 

(60.16%) were confirmed and 2,133 (39.83%) were ruled out using RT-PCR 

testing (1,595). 438 (28.46%) were managed on an outpatient basis, and 1,157 
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(72.53%) were hospitalized. Additionally, 1,540 (28.76%) were diagnosed 

using rapid antigen tests; of these, 867 (57.14%) were treated on an outpatient 

basis and 672 (42.86%) were hospitalized. It was found that less than 2% (87 

cases) were confirmed by clinical diagnosis; all of these were hospitalized and 

died in the unit (TABLE 1). Of the 3221 confirmed patients, the outcome or 

death was described as part of the first objective, resulting in a total of 980 

deaths: 540 (29%) were confirmed by laboratory testing (RT-PCR), 353 

(22.93%) by rapid antigen test, and 87 (1.62%) by clinical diagnosis (Table 

1). 
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Patients with COVID-19 were characterized according to socioeconomic 

level. It was found that 92.64% (2984) had “Very Low” and “Low” levels of 

marginalization; 167 patients (5.18%) had “Medium” levels; and 70 (2.17%) 

had “High” and “Very High” levels (Table 2). Subsequently, for each level of 

marginalization—“Very Low” and “Low,” “Medium,” and “High” and “Very 

High”—the percentage of patients requiring hospitalization was 57.84%, 

79.04%, and 82.86%, respectively, showing a proportional relationship 

between hospitalization and increasing levels of marginalization (Chi2 

P<0.001) (Table 2). 
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In the outcome variable (death or improvement) in patients with COVID-19 

according to their degree of marginalization: it was observed that as the degree 

of marginalization increased, so did the percentage of deaths among the 

groups, being less than 30% in the very low and low degree of marginalization 

with a statistically significant difference (Pearson Chi2= 18.09, P<0.001) 

(Table 2). Other variables were characterized and summarized in Table 3. 

 

A logistic regression was also performed to evaluate the association between 

socioeconomic level and its effect on COVID-19 patients. The results showed 

that, compared to patients with low and very low levels of marginalization, 

hospitalization was required 2.75 times more often in the subgroup with 

medium levels of marginalization and 3.52 times more often in the subgroup 

with high levels of marginalization (1.88–4.02, 95% CI, p < 0.001, 1.88–4.02, 

95% CI, p < 0.001) (Table 4). Subsequently, adjustments were made for age, 

sex, and vaccination status in a multiple logistic regression, yielding 

hospitalization prevalence ratios of 2.47 and 2.60 for medium and high levels 

of marginalization, respectively, compared to low levels of marginalization 

(Table 4). 
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For the outcome variable of death, logistic regression showed that the odds 

ratio (OR) was 1.73 and 1.90 times for medium and high levels of 

marginalization, respectively, compared to low levels of marginalization 

(1.25-2.37, 95% CI, P=0.001; 1.18-3.07, 95% CI, P<0.001) (Table 5). In 

multiple logistic regression, the probabilities of experiencing a death outcome 

were 1.30 and 1.21 times for medium (0.90-1.88, 95% CI, P=0.15) and high 

(0.69-2.01, 95% CI, P=0.45) levels of marginalization, respectively, compared 

to low levels of marginalization (Table 5).  
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DISCUSSION. 

The most important finding of this research is the discovery that the degree of 

marginalization in the population of Hermosillo, Sonora, affects the mortality 

and hospitalization rates among COVID-19 patients. 

Compared to other studies, such as that of Ortiz-Hernández et al., the 

population of Hermosillo, Sonora, has a lower percentage of people with high 

and very high levels of marginalization. Furthermore, their study used health 

insurance coverage as a confounding variable, resulting in greater variability. 

They used 252,761 observations of confirmed cases, all data being at the 

national level, and observed progressive percentages of pneumonia and 

intubation as the marginalization index increased by region (53). However, 

they only used data from the first and second waves (53). It is important to 
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highlight that both articles contribute to supporting and confirming that a 

higher degree of marginalization is associated with a proportional increase in 

health complications (53). Meanwhile, for future studies, it would be 

interesting to explore Poison regression, as in the cited article (53). 

The social determinants of health in the context of COVID-19 are structural, 

stemming from the lack of a unified health system in all countries, the shortage 

of healthcare units, services, and resources, and the inequalities in access to 

medical care (54). 

Some limitations of the study lie in the power of association, as the sample 

size decreases in the highest levels of marginalization. This could reflect the 

difficulties in accessing health services as the level of marginalization 

increases. It is also related to the lower proportion of people in the highest 

levels of marginalization covered by the Mexican Social Security Institute 

(IMSS). However, this is a strength at the local level for identifying the most 

vulnerable population, and interventions targeting this population to improve 

access to health services would be beneficial. 

Another important limitation is that the index and level of marginalization 

were obtained from an open-access database containing summary measures of 

socioeconomic status linked to patients' usual residence. It also represents a 

very important analytical strength, since information on the socioeconomic 

level of the population was gathered in a short time, but when interpreting the 

results, care must be taken to avoid falling into an ecological fallacy (55). 

Throughout the course of this pandemic and its ongoing study to understand 

the evolution of SARS-CoV-2 disease, poor prognostic factors have been 

established (56). Among these, it has been observed that males and people 

over 60 years of age are at greater risk of a poor outcome. According to the 

results obtained in this study, cases were found to have a homogeneous 

distribution (men, 48.59% and women, 51.41%) and a median age of 48 years. 

In Mexico, where in the first year two men died for every woman, Hermosillo, 

particularly HGZ 14, saw 20% more deaths among men compared to women 

(53). 

Regarding age, the 60 and over age group was the most affected (accounting 

for almost 70% of all deaths). We have noted the scarcity and disparity of 

disaggregated data on sex differences in disease severity, comorbidities, 

recovery rate, length of hospital stay, and number of tests performed (57). 
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Furthermore, in Mexico, it has been found that as socioeconomic level 

decreases, the probability of suffering from obesity (58), hypertension (58), 

and diabetes (59) increases. 

This may reflect the indirect effect of socioeconomic level on outcomes of 

greater comorbidity and death in COVID-19. Finally, analyses of social 

inequality in natural disasters and the current pandemic suggest that the most 

marginalized populations suffer disproportionately. One possible intervention 

would be training healthcare personnel on these findings to significantly 

contribute to improving health by addressing its social problems and structural 

determinants (60). There is evidence that shows how in our country vulnerable 

population groups are suffering a disproportionate impact in terms of both 

infection and severity and mortality as a result of COVID-19 (61). The 

discrepancies in the incidence and mortality of COVID-19 in vulnerable 

populations could be related to a greater risk of exposure to SARS-CoV-2. For 

example, lack of health and economic services, overcrowding, family 

problems, unsanitary housing and environment, social insecurity, 

discrimination, and jobs that require in-person work (transport services, 

employees, medical care, among others) (26,27,61).  
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