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Abstract

Introduction: Historically, pandemics have resulted in higher mortality rates in the most vulnerable populations. Social deter-
minants of health (SDH) have been associated with people morbidity and mortality at different levels. Objective: To determine
the relationship between SDH and COVID-19 severity and mortality. Methods: Retrospective study, where data from patients
with COVID-19 were collected at a public hospital in Chile. Sociodemographic variables related to structural SDH were clas-
sified according to the following categories: gender, age (< 65 years, = 65 years), secondary education (completed or not),
work status (active, inactive) and income (< USD 320, = USD 320). Results: A total of 1,012 laboratory-confirmed COVID-19 cas-
es were included. Average age was 64.2 + 17.5 years. Mortality of the entire sample was 14.5 %. Age, level of education,
unemployment and income had a strong association with mortality (p < 0.001). Conclusions: The findings reinforce the idea
that SDH should be considered a public health priority, which is why political efforts should focus on reducing health inequal-
ities for future generations.

Social determinants of health. Severe acute respiratory syndrome. Coronavirus. Mortality.

Determinantes sociales de la salud asociados a la severidad y mortalidad en
pacientes con COVID-19

Resumen

Introduccion: Histdricamente, las pandemias han tenido como resultado tasas de mortalidad mas altas en las poblaciones
mas vulnerables. Los determinantes sociales de la salud (DSS) se han asociado a la morbimortalidad de las personas en
diferentes niveles. Objetivo: Determinar la relacion entre los DSS, la severidad de COVID-19 y la mortalidad por esta enfer-
medad. Métodos: Estudio retrospectivo en el que se recolectaron datos de pacientes con COVID-19 en un hospital publico
de Chile. Las variables sociodemogrdficas relacionadas con los DSS estructurales se clasificaron segun las siguientes
categorias: sexo, edad (< 65 afios, = 65 afos), educacion secundaria (completada o no), condicion de trabajo (activo, inac-
tivo) e ingreso econdmico (< USD 320, = USD 320). Resultados: Fueron incluidos 1012 casos con COVID-19 confirmados
por laboratorio. La edad promedio fue de 64.2 + 17.5 afios. La mortalidad de la muestra total fue de 14.5 %. La edad, nivel
educativo, desempleo e ingresos tuvieron fuerte asociacion con la mortalidad (p < 0.001). Conclusiones: Los hallazgos re-
fuerzan la idea de que los DSS deben considerarse una prioridad de salud publica, por lo que los esfuerzos politicos deben
centrarse en reducir las desigualdades en salud para las generaciones futuras.

Determinantes sociales de la salud. Sindrome respiratorio agudo grave. Coronavirus. Mortalidad.
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In December 2019, an outbreak of pneumonia of
unknown etiology occurred in Wuhan, China, which
resulted in the isolation of a new coronavirus strain.
The World Health Organization named this virus se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2),' which evolved into a pandemic in a few
weeks.2 Coronavirus disease 2019 (COVID-19) clinical
presentation mainly comprises fever, cough, dyspnea
and lung parenchyma compromise, which, in some
cases, progresses to severe acute respiratory syn-
drome, requires admission to intensive care units
(ICUs) and, eventually, causes death.?

Patients are classified with severe or non-severe
COVID-19 according to the guidelines established by
the American Thoracic Society and the Infectious Dis-
eases Society of America.* Criteria for ICU admission
include invasive mechanical ventilation or septic
shock that makes administration of vasopressors nec-
essary.5 Although there are known risk factors for
disease worsening (e.g., comorbidities),’ numerous
authors have proposed the need for social determi-
nants implication to be considered in this big chal-
lenge for public health.®”

Social determinants of health (SDH) are the condi-
tions in which people are born, grow, work, live and
age, including the broader set of forces and systems
that influence on the conditions of daily living,® rela-
tionships with the political system, social norms and
environmental considerations.®'® SDHs have been as-
sociated with morbidity and mortality at different lev-
els." For example, mortality in older adults is
associated with economic difficulties, level of educa-
tion, social participation, physical activity and smok-
ing, among others."? Socioeconomic level, represented
by the level of education, income and occupation,' is
also associated with higher mortality and lower life
expectancy in different countries and ethnic groups.®
In addition, SDHs have played an important role in the
emergence and spread of other pandemics, such as
that caused by the influenza virus.”

Approximately 15-20 % of patients with COVID-19
develop the severe stage of the disease and require
hospitalization.'® This group particularly includes older
adults and people with comorbidities. There is a
strong association between severity, mortality of the
disease and cardio-metabolic comorbidities such as
obesity, diabetes or hypertension.”” These diseases
are influenced by multifactorial causes (individual,

social and environmental factors). Although some bi-
ological factors are essential for the development of
these diseases, cultural and social components, to-
gether with socioeconomic factors such as profession
and income, contribute to the development of social
behaviors that are also crucial to their appearance.’®
Historically, pandemics cause higher mortality rates
in more vulnerable populations (e.g., the 1918-1919
influenza pandemic).”® With the COVID-19 pandemic,
it is essential for the social factors that determine a
poor prognosis to be understood and this way devel-
oping early interventions and control strategies. The
purpose of this study was to determine the relation-
ship between SDHs and the level of severity and
mortality caused by COVID-19. A secondary objective
was to identify the relationship between underlying
comorbidities and COVID-19 mortality and severity.

Methods

In this retrospective study, data from patients with
COVID-19 were collected in a public hospital of Chile;
medical history of all laboratory-confirmed cases was
reviewed at La Florida Clinical Hospital (Santiago,
Chile) between April 1 and June 10, 2020 (10 weeks).
Inclusion criteria were the following: age > 18 years,
outpatients and hospitalized patients with a PCR test
positive result using nasal and pharyngeal samples.?°
There were no exclusion criteria. The study was ap-
proved by the ethics committee of the institution. The
research was carried out in accordance with the eth-
ical principles of the Declaration of Helsinki. Written
informed consent was waived due to the retrospective
nature of the study and the urgent need for data on
COVID-19 to be collected.

All six researchers of this study agreed on the de-
sign a data-extraction form. Collected data included
medical history, history of exposure, and underlying
comorbidities. The study main variable was mortality
and severity. Severe cases were defined as those that
were admitted to the ICU due to respiratory failure
requiring mechanical ventilation or due to septic shock
that made vasopressor administration necessary.® So-
ciodemographic variables related to structural SDHs
were classified according to the following categories:
gender (male, female), age (< 65 years, = 65 years),
secondary education (completed or not), work status
(active, inactive) and income (< USD 320, = USD
320). Other SDHs that were considered were disability
status (mental, intellectual or sensory) and the insti-
tutionalized adult category. Clinical outcomes were
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monitored until July 18, 2020, which was follow-up
conclusion date (six weeks after the last patient was
admitted).

All statistical analyses were carried out using SPSS,
version 22.0 (IBM Corporation, Armonk, New York).
Normality of data was verified using the Shapiro-Wilk
test. Means and standard deviations were calculated
for quantitative variables, and percentages for cate-
gorical variables. The chi-square test was used to
compare categorical variables. The association be-
tween mortality and COVID-19 severity and SDHs was
determined by means of the odds ratio (OR), with a
95 % confidence interval (Cl). Statistical significance
was established at p < 0.05. Effect sizes were char-
acterized as small, moderate or large and were estab-
lished by ORs of 1.68, 3.47 and 6.71, respectively.*’

Results

In this study, 1,012 laboratory-confirmed
COVID-19 cases were included. Average age was
64.2 + 17.5 years. A total of 364 patients (36 %) were
hospitalized, and 70 patients (6.9 %) were admitted to
the ICU. Total sample mortality was 14.5 %, while
mortality of hospitalized cases was 39.3 %. Table 1
describes the baseline characterization of the entire
sample.

A significant association was found between SDHs
and COVID-19 mortality and severity. Regarding mor-
tality, a large effect of age = 65 years (OR =24, 95 %
Cl=14.7-39.2, p < 0.001), level of education (OR = 9.6,
95 % Cl = 4.6-20.3, p < 0.001), inactive work status
(OR =16.3, 95 % CI = 9.8-27.3, p < 0.001) and lower
income (OR = 8.5, 95 % Cl = 5.1-14.4, p < 0.001) was
observed. An age-adjusted analysis maintained a sig-
nificant association with inactive work status (OR = 6.1,
95 % Cl = 2.2-16.8, p <0.001) and lower income
(OR = 6.8, 95 % ClI = 1.9-23.9, p = 0.001). Disability
status also showed a large effect associated with
mortality (OR = 8.3, 95 % Cl = 4.7-14.4, p < 0.001).
As for severity, a large effect size of the level of edu-
cation was observed (OR = 9.4, 95 % Cl = 4.4-20.3,
p < 0.001).

The most prevalent comorbidities in deceased pa-
tients were hypertension (78.9 %), diabetes (44.9 %)
and cardiovascular diseases (24.5 %). A large effect
size was observed for hypertension (OR = 10.7, 95 %
Cl=7.0-16.4, p = 0.001) and cerebrovascular diseases
(OR = 8.2, 95 % CI = 4.5-15, p = 0.001). Table 2 de-
tails the association between SDHs, comorbidities,

Total sample baseline characteristics (n = 1,012)

Age, mean + SD 64.2+ 175
Age group

> 65 years 299 29.5

< 65 years 713 70.5
Gender

Males 439 43.4

Females 573 56.6
Hospitalized 364 36
Deceased 147 145
ICU admission 70 6.9
Invasive ventilation 86 8.5
Tracheostomy 14 14

SD = standard deviation, ICU = intensive care unit.

and mortality, and table 3, the association between
SDHs, comorbidities, and disease severity.

Discussion

The purpose of this study was to determine the re-
lationship between SDHs and COVID-19 mortality and
severity. In our sample, we observed a mortality rate
of 14.5 % in all patients, and of 39.3 % in hospitalized
cases, which is much higher than that reported in
other studies.?®** Structural SDHs showed a strong
association with mortality, including age, level of ed-
ucation, unemployment and income. These SDHs
also showed a relationship with COVID-19 severity;
6.9 % of the patients were admitted to the ICU.

As for age, adults aged = 65 years had a 24-fold
higher risk of mortality in comparison with younger
subjects; this association was much stronger than that
reported by other authors.?*?° These differences can
be explained by the relationship between SDHs and
mortality in older adults at different levels, from life-
styles to socioeconomic macro-determinants (eco-
nomic difficulties, level of education). For example,
evidence shows that older adults constitute the most
sedentary age group;® in turn, sedentary lifestyle is
associated with a mortality increase, development of
chronic diseases?” and an increase in other risk fac-
tors that impact COVID-19 level of severity (e.g., hy-
pertension).?® In addition, income and level of
education are factors that are also associated with
higher mortality in older people,’® which is consistent
with our findings. Another group susceptible to die
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Table 2. Social determinants of health and comorbidities of patients with COVID-19 grouped according to clinical outcome

Characteristics

Gender
Males
Females

Age
> 65 years
< 65 years

Secondary education
Incomplete
Complete
Unknown

Work status
Inactive
Active

Income
< USD 320
> USD 320

Institutionalized adults
Yes
No

Disability situation
Yes
No

History of smoking
Yes
No

Alcoholism
Yes
No

Obesity
Yes
No

Hypertension
Yes
No

Diabetes
Yes
No

Cardiovascular disease
Yes
No

Cerebrovascular disease
Yes
No

COPD
Yes
No

80
67

126
21

90
18

129
18

130
17

13
134

31
116

138

140

19
128

116
31

66
81

36
111

26
121

17
130

%

54.4
45.6

85.7
14.3

61.2
12.2
26.5

87.8
12.2

88.4
11.6

8.8
91.2

211
78.9

6.1
93.9

4.8
95.2

12.9
87.1

78.9
21.1

44.9
55.1

245
75.5

17.7
82.3

11.6
88.4

359
506

173
692

272
524

264
601

409
456

21
844

27
838

89
776

45
820

79
786

224
641

137
728

53
812

22
843

23
842

Not deceased
(n = 865)

%

415
58.5

20
80

314
60.6

30.5
69.5

47.3
52.7

2.4
97.6

3.1
96.9

10.3
89.7

5.2
94.8

9.1
90.1

259
741

15.8
84.2

6.1
939

2.5
95.5

2.7
97.3

- -

1.68 (1.18-2.39)

24 (14.68-39.22)

9.63 (4.57-20.29)

16.32 (9.75-27.28)

8.5 (5.05-14.38)

3.89 (1.91-7.97)

8.29 (4.77-14.39)

0.569 (0.28-1.16)

0.91 (0.4-2.06)

1.47 (0.86-2.52)

10.71(7.0-16.37)

4.33 (2.98-6.28)

4.96 (3.11-7.93)

8.23 (4.52-14.98)

4.78 (2.49-9.2)

0.002

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

0.071

0.509

0.102

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

(Continued)
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Table 2. Social determinants of health and comorbidities of patients with COVID-19 grouped according to clinical outcome (Continued)

Characteristics Deceased Not deceased OR (95 % Cl)
(n=147) (n = 865)

I I R

Other lung diseases

Yes 18 12.2 46 5.8 2.48 (1.39-4.41) 0.03
No 129 87.8 819 94.7

Chronic kidney disease
Yes 21 14.3 29 3.4 4.81(2.65-8.68) < 0.001
No 126 85.7 836 96.6

Cancer
Yes 9 6.1 20 97.723 2.75(1.23-6.18) 0.017
No 138 93.9 845

Immunodeficiencies
Yes 8 2.0 12 1.4 1.48 (0.41-5.31) 0.375
No 144 98 853 98.6

COPD = chronic obstructive pulmonary disease, OR =odds ratio, Cl = confidence interval.

Table 3. Social determinants of health and comorbidities of patients with COVID-19 grouped according to disease severity

Characteristics Severe Non-severe OR (95 % Cl)
(n=70) (n =942)
ENKEENES

Gender
Males 4 58.6 398 42.3 1.93(1.18-3.16) 0.006
Females 29 414 544 57.7

Age
> 65 years 44 62.9 255 271 4.56 (2.75-7.56) < 0.001
< 65 years 26 37.1 687 729

Secondary education
Incomplete 44 62.9 314 &3 9.42 (4.38-20.27) < 0.001
Complete 8 114 538 57.1
Unknown 18 25.7 90 9.6

Work status
Inactive 37 529 356 37.8 1.85(1.13-3.01) 0.010
Active 88 471 586 62.2

Income
< USD 320 52 74.3 487 51.7 2.69 (1.56-4.68) < 0.001
> USD 320 18 25.7 455 48.3

Institutionalized adults
Yes 2 29 32 3.4 0.84 (0.19-3.56) 0.578
No 68 97.1 910 96.6

Disability situation
Yes 4 57 54 57 0.99 (0.35-2.83) 0.627
No 64 94.3 888 94.3

History of smoking
Yes 6 8.6 92 9.8 0.87 (0.37-2.069 0.473
No 64 91.4 850 90.2

Alcoholism
Yes 7 10 45 48 2.21(0.96-5.11) 0.061
No 63 90 897 95.2

(Continued)
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Social determinants of health and comorbidities of patients with COVID-19 grouped according to disease severity (Continued)

Obesity

Yes 15 214

No 55) 78.6
Hypertension

Yes 52 74.3

No 18 25.7
Diabetes

Yes 30 429

No 40 57.1
Cardiovascular disease

Yes 12 171

No 58 829
Cerebrovascular disease

Yes 6 8.6

No 64 91.4
COPD

Yes 5 71

No 65 929
Other lung diseases

Yes 7 10

No 63 90
Chronic kidney disease

Yes 7 10

No 63 90
Cancer

Yes 2 29

No 68 97.1
Immunodeficiencies

Yes 2 2.9

No 68 97.1

COPD = chronic obstructive pulmonary disease, OR = odds ratio, Cl = confidence interval.

from COVID-19 are institutionalized adults. The pop-
ulation that resides in long-term care facilities gener-
ally corresponds to older adults suffering from multiple
diseases.?®

As for socioeconomic level, our results are similar to
those reported by other authors. Ramirez and Lee®
found that SDHs such as poverty and unemployment
were positively and significantly associated with a higher
COVID-19 case fatality rate in older people. These find-
ings are explained by a higher prevalence of poverty and
unemployment according to different geographical ar-
eas. Chile has been identified as one of the countries
with the highest income inequality, according to the Or-
ganization for Economic Co-operation and Develop-
ment,*® where economic segregation (expressed by

83 838 2.82 (153-5.21) 0.002
859 91.2

288 30.6 6.56 (3.77-11.41) <0.001
654 69.4

173 184 3.33 (2.02-5.5)

769 81.6 Sl
77 82 232 (1.19-4.51) 0015
865 918

42 45 2.01(0.82-4.9) 0.107
900 95.5

35 37 1,99 (0.76-5.3) 0.136

907 9.3

57 6.1 1.73(0.76-3.93) 0.146

885 93.9

43 46 232 (1.0-5.37) 0.051

899 95.4

27 29 0.99 (0.23-4.28) 0675

915 97.1

13 14 2.1(0.47-9.5) 0278

929 98.6

income) is associated with higher mortality rates.®
These findings reinforce the idea of considering SDHs
as a priority for public health, with political efforts aimed
at reducing health inequity for future generations.

Regarding people with disabilities, in this group
we observed a higher association with mortality.
People on disability situation are more likely to ob-
tain lower-than-expected health outcomes, particu-
larly in low- and middle-income countries.233
Disability is related to other SDHs (such as unem-
ployment)® and other health conditions that increase
COVID-19 mortality rate as, for example, diabetes
and cardiovascular disease.®® Our findings show the
urgent need for the provision health care to this
group to be improved.
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Regarding comorbidities, hypertension was a fre-
quently reported comorbidity in our population, with a
significant association with COVID-19 mortality and
severity, similar to that reported by other authors."*®
Although comorbidities associated with risk for
COVID-19 worsening or death have been widely de-
scribed in the literature, people with a lower socioeco-
nomic level have these risk factors more often,
including hypertension, diabetes, obesity, heart con-
ditions and chronic respiratory diseases.®3¢ Therefore,
we cannot discard that the strength of association
between these variables is also related to SDHs in our
population. For example, hypertension is the condition
responsible for the greatest burden of disease in
Chile, and it affects a larger proportion of people with
low levels education and older adults.®” This public
health problem in Chile has become more evident with
the pandemic, which shows the importance of gener-
ating public health policies able to prevent the preva-
lence of these risk factors.

Regarding COVID-19 survivors future needs, it
should be noted that limitations for practicing exercise,
together with physical and psychological sequelae, are
the main consequences of severe lung damage,*® and
that a significant group of these patients will therefore
require rehabilitation.®® SDHs are also related to ac-
cess to and participation in rehabilitation programs.*°
For example, economic difficulties comprise a struc-
tural barrier that affects adherence to pulmonary reha-
bilitation.* Multidisciplinary rehabilitation teams should
be aware of the health inequalities caused by SDHs
and should implement specialized strategies to im-
prove long-term functionality of these patients.

One limitation of our study was the possible under-
reporting of comorbidities on each patient medical
history, which could underestimate the true strength
of their association with clinical outcomes. However,
our findings were consistent with those reported in the
literature. It is also important noting that they apply
only to the reality of a country and, therefore, multi-
center investigations are required in order for these
findings to be confirmed.

Conclusions

Structural SDHs had a strong association with
COVID-19 mortality and severity, particularly age, level
of education, unemployment, and income. These find-
ings are relevant because they confirm that socioeco-
nomic conditions can influence both population health
and people individual characteristics. It is important for

SDHs to be considered a public health priority and for
political efforts to focus on reducing health inequalities
for future generations.
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