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ABSTRACT

Objective Association of educational status, as marker of
socioeconomic status, with COVID-19 outcomes has not
been well studied. We performed a hospital-based cross-
sectional study to determine its association with outcomes.
Methods Successive patients of COVID-19 presenting

at government hospital were recruited. Demographic and
clinical details were obtained at admission, and in-hospital
outcomes were assessed. Cohort was classified according
to self-reported educational status into group 1: illiterate or
<primary; group 2: higher secondary; and group 3: some
college. To compare intergroup outcomes, we performed
logistic regression.

Results 4645 patients (men 3386, women 1259) with
confirmed COVID-19 were recruited. Mean age was 46+18
years, most lived in large households and 30.5% had low
educational status. Smoking or tobacco use was in 29.5%,
comorbidities in 28.6% and low oxygen concentration
(Sp0, <95%) at admission in 30%. Average length of
hospital stay was 6.8+3.7 days, supplemental oxygen

was provided in 18.4%, high flow oxygen or non-invasive
ventilation 7.1% and mechanical ventilation 3.6%, 340
patients (7.3%) died. Group 1 patients had more tobacco
use, hypoxia at admission, lymphocytopaenia, and liver
and kidney dysfunction. In group 1 versus groups 2 and

3, requirement of oxygen (21.6% vs 16.7% and 17.0%),
non-invasive ventilation (8.0% vs 5.9% and 7.1%),
invasive ventilation (4.6% vs 3.5% and 3.1%) and deaths
(10.0% vs 6.8% and 5.5%) were significantly greater
(p<0.05). OR for deaths were higher in group 1 (1.91, 95%
Cl 1.46 to 2.51) and group 2 (1.24, 95% Cl 0.93 to 1.66)
compared with group 3. Adjustment for demographic and
comorbidities led to some attenuation in groups 1 (1.44,
95% Cl1.07 to 1.93) and 2 (1.38, 95% Cl 1.02 to 1.85);
this persisted with adjustments for clinical parameters and
oxygen support in groups 1 (1.38, 95% Cl 0.99 to 1.93)
and 2 (1.52,95% Cl 1.01 to 2.11).

Conclusion Low educational status patients with
COVID-19 in India have significantly greater adverse in-
hospital outcomes and mortality.

Trial registration number REF/2020/06/034036.

INTRODUCTION

COVID-19 pandemic continues to devas-
tate human lives and livelihoods, especially
in low and lower-middle income countries.'

Strengths and limitations of this study

» Studies in high-income countries have reported that
low socioeconomic status is a risk factor for adverse
outcomes in COVID-19. Similar studies are not avail-
able in lower-middle and low-income countries.

» This study shows that low educational status pa-
tients with COVID-19 in India have significantly
higher in-hospital mortality compared with the bet-
ter educated.

» Low educational status patients have more severe
disease at presentation with greater requirement of
oxygen and ventilation.

» Important limitations are lack of area-based mea-
sures, neighbourhood details, biochemical and
inflammatory markers of severity of illness and ab-
sence of long-term follow-up.

After the initial spread to the high-income
countries in Europe and North America,
the epidemic is now rapidly escalating in
middle-income and low-income countries of
South America, South Asia, South East Asia
and Africa.” Epidemiological studies from
China, Europe, UK and USA have shown
greater disease burden in socioeconomi-
cally deprived neighbourhoods and minority
ethnic groups.” A review that included more
than 18.7 million patients from 50 studies in
UK and USA reported that individuals from
black and Asian ethnicities had 1.5-2.0 time
greater risk of COVID-19 infection compared
with white individuals and individuals of
Asian ethnicity were at greater risk for inten-
sive care unit admission and death.* Multiple
reasons have been postulated for these socio-
economic disparities and include factors
such as poverty, racism and other structural
factors, lower availability, access, affordability
and utilisation of healthcare and low value
care.” ® Greater load of infection and longer
exposure to the virus due to crowded envi-
ronments, limited housing, large household
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sizes, low quality jobs, unsafe commute and undernutri-
tion are also important.

Educational status is an important marker of socioeco-
nomic status, and hundreds of studies in fields of commu-
nicable and non-communicable diseases have reported
association of low educational status with adverse health-
related events.* '’ It is also an independent risk factor for
morbidity and mortality from infectious diseases .* ' Asso-
ciation of socioeconomic status with COVID-19 related
outcomes has not been well studied. A rapid review iden-
tified 42 studies that evaluated social determinants of
COVID-19 incidence, clinical presentation, health service
use and outcomes’ and reported significant associations
of race, ethnicity and social deprivation with increased
COVID-19 incidence and hospitalisation. The review
also reported that there was limited evidence regarding
other key determinants including occupation, education,
housing status and food security and suggested larger
epidemiological studies to obtain high-quality evidence.
A number of more recent studies have highlighted impor-
tance of socioeconomic inequalities in COVID-19 related
morbidity and mortality,'*"* and a review that included 34
studies has reported substantial racial, ethnic and socio-
economic variation in incidence of COVID-19 in USA
with greater incidence among poorer communities.'”

India has one of the largest burdens of COVID-19 cases
and deaths."® A macrolevel study reported that Indian
states with greater human development index and other
socioeconomic indices had higher per capita COVID-19
incidence and deaths.'” Although anecdotal evidence and
modelling data exist,' '® there are no significant data on
association of individual-level socioeconomic status with
disease incidence and outcomes. Therefore, to examine
association of self-reported educational status,” ' as a
marker of socioeconomic status, in confirmed COVID-19
cases successively admitted to a dedicated COVID-19
government hospital in India, we performed a prospec-
tive registry-based study.

METHODS

We conducted a hospital-based prospective observational
study on patients with laboratory-confirmed COVID-19
admitted to a 1200-bed dedicated COVID-19 govern-
ment hospital (Rajasthan University of Health Sciences
Hospital, Jaipur) from April to mid-September 2020.
Initial data on patients have been reported earlier.? * Tt
is registered with Clinical Trials Registry of India at www.
ctri.nic.in.

Patient data

Successive patients aged 18 years or more, presenting to
the hospital for admission with suspicion of COVID-19
infection were enrolled in the study. Only those who
tested positive for COVID-19 on nasopharyngeal and
oropharyngeal reverse transcriptase PCR (RT-PCR) test
have been included. All RT-PCR positive patients admitted
from 1 April to 15 September have been included.

Patients recruited into the study in mid-September were
followed up to discharge or death and outcome events
were recorded.

A questionnaire was developed, and details of sociode-
mographic, clinical, laboratory, treatments and outcomes
variables were recorded using patients’ history and
medical records.'” Demographic details were obtained
at the time of admission. These included name, age,
sex, residence address and educational status. Status
of highest educational level achieved was self-reported
similar to most of the previous studies.” " Other socio-
demographic variables were not available for majority
of patients and are not reported. Although it is possible
to obtain individual details from unique identification
number (Aadhaar number) or other identifiers of all
the COVID-19 cases, we did not use these data. All the
COVID-19 RT-PCR reports along with the government
identifier are uploaded on the official website of Indian
Council of Medical Research at wwwicmrgovin. Details
of physical examination at the time of admission were
obtained from patient case files. These included history
of duration of symptoms at admission, pulse, blood pres-
sure (BP), respiratory rate and surface oxygen concen-
tration (SpO,). Details of investigations at admission
were obtained from the case files and biochemistry,
microbiology and pathology departments as reported
earlier.*” We do not have data on serial investigations. We
obtained data on duration of hospital stay from medical
record department. For patients discharged alive from
the hospital, we obtained data on patients who required
oxygen support (nasal prongs, facial mask or high-flow
nasal cannula), non-invasive ventilation (continuous posi-
tive airways pressure (CPaP) or bilevel positive airways
pressure (BiPaP) support) or invasive ventilation after
endotracheal intubation. Binary outcomes were obtained
for all patients and included either recovery, referral to
non-government hospitals on request of family or death.
All these data have also been sent to the Department
of Health, Government of Rajasthan, India, but are not
currently accessible.

Patient and public involvement

Patients and the public were not involved in the design,
or conduct, or reporting of this research. The preprint
(medRxiv  preprints.  https://doi.org/10.1101/2021.05.
17.21257364) has been shared with the administrative
authorities of Government of Rajasthan.

Statistical analyses

The data were computerised, and data processing was
performed using commercially available statistical soft-
ware, SPSS V.20.0. Educational status was self-reported,
and patients were classified into three groups: group 1:
illiterate or <primary education, group 2: >primary to
higher secondary school education and group 3: any
graduate or postgraduate college education. Numerical
data are expressed as mean+l SD and categorical data
as per cent. Significance of intergroup differences were
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calculated using either x* test or analysis of variance
(ANOVA) as appropriate. %° test residuals were deter-
mined for categorical variables in various groups and
significant were age, sex, household size and some clin-
ical parameters. Tests of normality for continuous vari-
ables was performed in the statistical programme, and all
followed a normal Gaussian distribution. The variables
where significant residuals identified were adjusted using
logistic regression. We also compared mean and propor-
tionate differences in groups 1 and 2 as compared with
group 3 using unpaired t-test or x° test as appropriate.
To evaluate association of educational status with clin-
ical outcomes, we performed stepwise logistic regression.
Univariate and multivariate ORs and 95% CIs were calcu-
lated for group 1 and group 2 compared with group 3
for outcomes of in-hospital death, invasive ventilation
and non-invasive ventilation. We initially calculated the
univariate ORs and subsequently performed a stepwise
logistic regression with sequential adjustment with: (1)
age and sex, (2) household size, (3) cardiovascular risk
factors and comorbidities, (4) clinical features and inves-
tigations at presentation and finally with (5) oxygenation
during hospital stay, and determined multivariate ORs. P
value of <0.05 is considered significant.

RESULTS

Patients were enrolled from March 2020 to mid-September
2020. A total of 7349 patients were hospitalised with
confirmed or suspected COVID-19 during this period,
5103 patients (69.0%) tested positive for the disease on
RT-PCR test and for the present study 4645 individuals
(91.0% of confirmed cases), men 3386 (72.9%) and
women 1259 (27.1%), in whom detailed clinical data
were available have been included (table 1). The mean
age of the cohort was 45.9+18 years, 54% were less than
50 years and about half lived in large family households.
Prevalence of low educational status was high and greater
in women while tobacco use was more in men (online
supplemental file). Comorbidities were present in 28.6%
with hypertension and diabetes being the most common.
Details of symptoms, laboratory investigations and clinical
status at admission is shown in table 1. Data on haema-
tological investigations were available in 4456 (95.9%)
and for biochemical tests in 867 (18.7%) patients. All
patients received standard treatment according to guide-
lines available from Indian Council of Medical Research
and the state government.21 Management included oral
or intravenous hydration, paracetamol and oral or intra-
venous antibiotics if required. A number of patients
also received hydroxychloroquine, ivermectin, azithro-
mycin, doxycycline, lopinavir-ritonavir, favipiravir, etc.
The average length of stay in hospital was 6.8+3.7 days
and was significantly greater in men (6.9+3.8 days) than
in women (6.5+3.6 days) (p=0.004). Oxygen requirement
was significantly greater in women, but other outcomes
such as requirement of high flow oxygen, non-invasive
or invasive ventilation were not significantly different

Table 1 Clinical characteristics of the study cohort at

admission to hospital and outcomes

Variables Total (n=4645)
Men 3386 (72.9)
Women 1259 (27.1)
Age (mean, years) 45.9+18.0
Age groups
<30 1125 (24.2)
30-49 1397 (30.1)
50-69 1650 (35.5)
70+ 473 (10.2)
Family members/house
1-4 2395 (51.2)
5-9 2000 (42.8)
>10 281 (6.0)
Educational status
llliterate or up to primary education 1424 (30.5)
Secondary school and/or higher 1538 (32.9)
secondary education
Some college 1667 (35.7)
Tobacco or smoking (ever) 1369 (29.5)
Medical comorbidities 1335 (28.6)
Hypertension 831 (17.8)
Pulmonary disease 193 (4.1)
Type 2 diabetes 777 (16.6)
Thyroid disease 38 (0.8)
Heart disease 75 (1.6)
Neurological disease 15(0.3)
Current or past tuberculosis 106 (2.3)
Duration of symptoms at admission (days)
Clinical findings
Pulse rate/min 83.9+11.4
Systolic BP mm Hg 125.4+12.2
Diastolic BP mm Hg 82.8+8.1
Respiratory rate/min 19.0+3.7
SpO, at admission
>95% 2144 (70.0)
90%-94% 561 (18.3)
<90% 357 (11.7)
Laboratory Investigations (biochemistry n=867; haematology
n=4456)
Creatinine, mg/dL 0.95+0.50
SGOT, U 44.9+96.5
SGPT, U 43.4+56.2
Sodium, mEg/L 136.1+12.5
Potassium, mEqg/L 5.4+1.1
Haemoglobin (gm/dL) 12.7+2.3
White cells (10°cells/L) 7527+3830
Continued
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Table 1 Continued

Variables Total (n=4645)
Lymphocytes (10°cells/L) 1589+1325
Lymphocyte/neutrophil ratio 0.36+0.32

Outcome measures
Mean duration of hospital stay (days) 6.8+3.7
Oxygen requirement 861 (18.4)
High flow O,/non-invasive ventilation 334 (7.1)
Mechanical ventilation 169 (3.6)
Recovered 4217 (90.2)
Referred 119 (2.5)
Deaths 340 (7.3)

Numbers + indicate 1 SD; Numbers in parentheses are percent.
BP, blood pressure; SGOT, serum glutamic oxalate transferase;

SGPT, serum glutamic pyruvate transferase; SpO,, saturation of
peripheral oxygen.

(online supplemental table 1). Number of in-hospital
deaths were significantly greater in men (n=282, 8.3%) as
compared with women (n=58, 4.6%) (p<0.001).

The cohort was divided into the three groups based on
educational status. Important demographic and clinical
characteristics and in-hospital outcomes are shown in
table 2. Low educational status (groups 1 and 2) was more
common in women, while more men had college educa-
tion. Family size was larger among the less literate group.
Tobacco use and smoking was also greater in group 1.
Prevalence of comorbidities, especially hypertension
and diabetes, was significantly greater among the more
literate, similar to previous studies in India.* No signif-
icant differences were observed in complaints or clinical
findings (data not shown). Data on duration of illness
prior to admission were not available. Low SpO, (<90%
as well as <95%), lymphopaenia, higher transaminases
and higher creatinine values at admission were observed
among the less literate. The length of hospital stay was
not significantly different in the three groups.

Univariate ORs (categorical variables) and mean differ-
ences (continuous variables) in less literate groups 1 and
2 compared with the more literate group 3 are shown in
table 3. Patients in less literate groups were younger, more
women and lived in larger households (>10 persons/
house). Presence of tobacco use was greater, while cardio-
vascular risk factors were lower. Various clinical outcomes
are shown in figure 1 and compared with group 3, in
group 1 there was greater oxygen requirement (unad-
justed OR 1.34, 95% CI 1.12 to 1.61), non-invasive venti-
lation (1.14, 95% CI 0.87 to 1.49) and invasive ventilation
(1.54, 95% CI 1.06 to 2.23) (table 3). Compared with
group 3 (deaths n=92, 5.5%), deaths were significantly
greater in group 1 (n=143, 10.0%, unadjusted OR 1.91,
95% CI 1.46 to 1,51) as well as in group 2 (n=104, 6.8%,
unadjusted OR 1.24, 95% CI 0.93 to 1.66) (p<0.001).

We performed a stepwise logistic regression analysis
to identify influence of various sociodemographic, risk
factor, clinical and treatment variables on outcomes.
Compared with the most literate group 3, unadjusted
OR for deaths were higher in less literate groups 1 and 2
(table 4). Following adjustments for age, sex, household
size, risk factors and comorbidities, the ORs attenuated
but remained significant in both group 1 (1.44, 95% CI
1.07 to 1.93) and group 2 (1.38, 95% CI 1.02 to 1.85).
However, after addition of clinical features at admission
and laboratory investigations, the risks attenuated to
marginally significant in group 1 (1.39, 95% CI 0.99 to
1.93) and significant in group 2 (1.53, 95% CI 1.10 to
2.11) and remain the same after further adjustments for
oxygenation (table 3). OR for other outcomes assessed in
the cohort (need for invasive ventilation and non-invasive
ventilation) are shown in table 4 and demonstrate a
marginal significance.

DISCUSSION

This study shows that illiterate and less literate patients
with COVID-19 have significantly greater in-hospital
mortality compared with the better educated. The higher
risk of death among the less literate persists after adjust-
ment for various sociodemographic factors (age, sex and
household size), lifestyle factors and comorbidities but
attenuates after adjustment for clinical features at presen-
tation, investigations and oxygen treatment. This suggests
that more adverse features at presentation (hypoxia,
deranged liver and kidney functions) could be respon-
sible for higher deaths among the less educated patients
with COVID-19 in India.

Clinical and epidemiological studies from most devel-
oped countries in Europe and North America have consis-
tently reported higher communicable disease-related
mortality among the less literate and lower socioeco-
nomic individuals."" In the COVID-19 pandemic, studies
from most developed countries have reported greater
COVID-19 related mortality and adverse outcomes among
the ethnic minorities.”” However, association of mortality
among low socioeconomic or less educational status indi-
viduals are inconclusive.”*'** In England, OpenSAFELY
platform evaluated ethnic differences in COVID-19
related hospitalisation, intensive care unit admission
and death in 17 million adults from the National Health
Service.” As compared with the British white patients,
deaths were higher in South Asians in the first wave
(OR 1.08, 95% CI 1.07 to 1.09), and the second wave of
COVID-19 epidemic (OR 1.87,95% CI1.68 to 2.07) as well
as in the overall cohort (OR 1.26, 95% CI 1.15 to 1.37).
Deaths were the highest in the most deprived groups.”* A
study from Brazil reported that those with low education
attainment were more likely to die from COVID-19 (OR
1.18,95% CI 1.07 to 1.19).** Increased deaths among the
poor and low educational status patients has also been
reported in recent studies from USA,” South Korea
and African countries.”” An epidemiological study in
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Variables Group 1 (n=1424) Group 2 (n=1538) Group 3 (n=1667) 2 test or ANOVA (p value)

<30 353 (25.0) 414 (27.1) 348 (21.0)

50-69 509 (36.0) 501 (32.8) 620 (37.4)

Age mean (years) 45.8+17.9 44.6+18.4 47.1£17.6 <0.001

Women 444 (35.5) 477 (38.2) 328 (26.3)

1-4 710 (49.9) 769 (50.0) 893 (53.6)

SS9 ea@s®y  es2@2e T3¢9
>10 90 (6.3) 117 (7.6) 71 (4.3)

‘Tobaccoorsmoking  496(346)  485@15)  as@28 <0001

Medical comorbidities 391 (27.5) 411 (26.7) 531 (31.9) 0.002

| Hypertenson  248(174)  218(142)  8sEl9 000
Pulmonary disease 44 (3.1) 59 (3.8) 89 (5.3) 0.006

| Tope2diabetes 2200154 282(181)  ®@s(9s 0001
Thyroid disease 18 (1.3) 13 (0.8) 7 (0.4) 0.034

Clinical findings at admission

Respiratory rate (mean+SD) 19.1+3.7 18.9+3.5 19.1+3.9 0.225

SpO, 90%-94% 273 (19.2) 272 (17.7) 270 (16.2) 0.312

Haemoglobin, g/dL 12.8+2.2 12.6+2.4 12.7+2.2 0.056

Lymphocyte, 10°cells/L 1574+1269 1561+1187 1631+1489 0.282

SGPT, units 46.9+72.6 43.0+50.1 38.5+29.2 <0.001

Sodium, mEqg/L 135.1+156.3 136.4+10.9 136.6+11.1 0.002

Clinical outcomes

Non-invasive ventilation 114 (8.0) 91 (

G
L

118 (7.1) 0.582

In-hospital outcomes

Referred 34 (2.4) 34 (2.3) 49 (2.9) 0.582

x2 test used for categorical variables and analysis of variance for continuous variables.

Numbers =+ indicate 1 SD; numbers in parentheses are per cent; ORs and 95% CI calculated for categorical variables; mean difference
and 95% Cl calculated for numerical variables.

ANOVA, analysis of variance; BP, blood pressure; SGOT, serum glutamic oxalate transferase; SGPT, serum glutamic pyruvate
transferase; SpO,, saturation of peripheral oxygen.

(3]
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Table 3 ORs (categorical variables) or mean difference (continuous variables) and 95% Cls among groups 1 and 2 patients
compared with group 3 (college education)

OR/mean difference (95% ClI)

OR/mean difference

Variables group 2 versus 3 P value (95% Cl) group 1 versus 3 P value
Age groups (years)
<30 1.39 (1.18 to 1.64) 0.0001 1.25 (1.05 to 1.47) 0.0083
30-49 0.97 (0.83to 1.12) 0.6229 0.93 (0.80 to 1.09) 0.3980
50-69 0.81 (0.70 to 0.94) 0.0065 0.94 (0.81 to 1.08) 0.4211
70+ 0.85 (0.67 to 1.06) 0.5178 0.87 (0.69 to 1.11) 0.2729
Age mean (years) 1.84 (0.69 to 2.99) 0.0001 -5.92 (-7.10 to —4.69) 0.0423
Men 0.54 (0.46 to 0.64) <0.0001 0.54 (0.45 to 0.64) <0.0001
Women 1.83 (1.56 to 2.15) <0.0001 1.85 (1.57 to0 2.18) <0.0001
Members/house
1-4 0.87 (0.75 to 0.99) 0.0416 0.86 (0.75 to 0.99) 0.0402
5-9 1.00 (0.87 to 1.16) 0.9089 1.07 (0.93 to 1.23) 0.3704
>10 1.85 (1.37 to 2.51) 0.0001 1.52 (1.10 to 2.08) 0.0127
Tobacco or smoking 1.58 (1.35 to 1.85) <0.0001 1.79 (1.52 to 2.09) <0.0001
Medical comorbidities 0.78 (0.67 to 0.91) 0.0012 0.81 (0.69 to 0.95) 0.0077
Hypertension 0.59 (0.49 to 0.71) <0.0001 0.75 (0.63 to 0.90) 0.0018
Pulmonary disease 0.71 (0.50 to 0.99) 0.0344 0.56 (0.39 to0 0.82) 0.0026
Type 2 diabetes 0.73 (0.61 to 0.88) 0.001 0.75 (0.62 to 0.91) 0.0029
Thyroid disease 2.02 (0.80 to 5.08) 0.1403 3.04 (1.26 to 07.29) 0.0055
Coronary heart disease 0.59 (0.34 to 1.03) 0.0535 0.58 (0.33 to 1.03) 0.0597
Clinical findings
Systolic BP mm Hg (mean+SD) 1.21 (0.37 to 2.03) 0.0248 0.51 (-0.38 to 1.38) 0.2674
Respiratory rate (mean+SD) 0.20 (-0.05 to 0.45) 0.1278 0.00 (-0.26 to 0.27) 1.0000
Sp0, <90% 1.07 (0.85 to 1.34) 0.5781 1.23 (0.98 to 1.55) 0.0768
Sp0, 90%-94% 1.11 (0.92 to 1.33) 0.2579 1.22 (1.02 to 1.45) 0.0290
Investigations (mean+SD)
Haemoglobin, g/dL 0.10 (-0.05 to 0.26) 0.2185 -0.1 (-0.25 to 0.05) 0.2079
White cells, 10°cells/L -192 (-455 to 71) 0.1528 -140 (-414 to 134) 0.3163
Lymphocyte, 10°cells/L 70 (-23 to 163) 0.1433 57 (-41 to 155) 0.2566
Lymphocyte/neutrophil ratio 0.00 (-0.02 to 0.02) 1.00 0.01 (-0.01 to 0.03) 0.3705
SGPT, units -4.5(-7.3t0 -1.7) 0.0017  -8.4(-12.2 to -4.6) <0.0001
SGOT, units -5.3 (-8.4t0 -2.2) 0.0009 -12.5 (-19.5 to -5.5) <0.0001
Sodium, mEqg/L 0.29 (-0.47 to 1.05) 0.7193 1.61 (0.67 to 2.53) 0.0017
Creatinine, mg/dL 0.00 (-0.02 to 0.02) 1.00 —0.06 (-0.09 to —0.02) 0.0002
Clinical outcomes
Oxygen requirement 0.97 (0.81to 1.17) 0.8207 1.34 (1.12 to 1.61) 0.0012
Non-invasive ventilation 0.82 (0.62 to 1.09) 0.1694 1.14 (0.87 to 1.49) 0.3442
Invasive ventilation 1.15(0.78 to 1.70) 0.5261 1.54 (1.06 to 2.23) 0.0295
In-hospital outcomes
Recovered 0.94 (0.73 to 1.19) 0.6166 0.65 (0.51 to 0.82) 0.0004
Referred 0.75(0.47 t0 1.16) 0.2874 0.81 (0.52 to 1.26) 0.3901
Deaths 1.24 (0.93 to 1.66] 0.1252 1.91 (1.46 to 2.51] <0.0001

Univariate logistic regression used for categorical variables and unpaired t-test for continuous variables.
Numbers + indicate 1 SD; numbers in parentheses are per cent; mean difference and 95% CI calculated for numerical variables and ORs and

95% Cl for categorical variables.

BP, blood pressure; SGOT, serum glutamic oxalate transaminase; SGPT, serum glutamic pyruvate transaminase.
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contributors that lead to greater disease risk among the
poor and include structural barriers to good health, partic-
ularly among the less literate and poor, increased risk of
exposure (unhygienic working conditions and crowded
housing), unequal access to testing and high-quality care,
higher rates of associated medical conditions and less
access to vaccination.”*® In the present study, we observed
some of these barriers among our patients (crowded
housing, greater tobacco use and delayed presentation
with more severe disease). COVID-19 in India could act
as a catalyst to improve overall healthcare systems with
opportunities for policymakers, advocacy groups and
researchers for evaluation of various interventions.” It
is hoped that COVID-19 would lead to global focus on
creation of health equity by influencing and coaxing poli-
ticians towards the right direction.”

The study has strengths as well as limitations. This is the
largest case series from India; we used data from a govern-
ment hospital that is more representative of general
population; there are substantial number of less literate
patients reflecting local educational status. This has led
to data granularity and robust evaluation of outcomes.
We used self-reported educational status to determine
the highest level of literacy achieved and this is a study
limitation; however, most of the previous studies have
used similar methods.*"" Other limitations include lack
of other sociodemographic factors (housing, neighbour-
hoods, occupation, income, working conditions, etc),
clinical parameters (detailed history, pulmonary find-
ings, radiological evaluation, chest computerised tomo-
graphic scans and blood biomarkers: C reactive protein,
interleukins, d-Dimer, ferritin, lactic dehydrogenase, etc)
and type of therapy the patients received. We also did not
evaluate cardiovascular biomarkers (troponins and N-ter-
minal probrain natriuretic peptide) that are important
in prognostication.” These are due to lack of guidelines
regarding routine measurement of many of these vari-
ables®! and low healthcare funding in the country.! There
could be multiple causes of deaths in COVID-19 (acute
respiratory distress syndrome, myocardial infarction,
acute heart failure, pulmonary embolism, secondary chest
infection, sepsis, acute renal failure, etc) ,29 and we did not
have data on specific causes of death. About 2.5% persons
were transferred from our hospital to other centres, and
although we have obtained information on death in these
patients using telephonic interview with families, details
of specific outcomes are not available. Finally, data from
a single hospital with about 4500 patients and 340 deaths
may not be applicable to the whole country, which has
one of the largest burden of COVID-19 in the world.'® In
view of the massive second wave of COVID-19 in India,?’9
we should strive for larger multicentric studies for identi-
fying reasons for greater mortality among the low socio-
economic status patients with this disease in the country.

In conclusion, our study shows a significantly greater
mortality from COVID-19 in less educated (lower socio-
economic status) individuals in India. Khalatbari-Soltani et
al™ have suggested that low educational status is associated

with increased prevalence of smoking and poor nutrition
leading to more severe disease, prevalence of comorbidities
is high in these individuals and low health literacy results in
increased disease incidence and severity due to poor under-
standing pf public health preventive measures and delayed
healthcare-seeking behaviours. Our study shows that the less
educated patients with COVID-19 have more severe disease
at presentation to hospital with need for greater oxygen
and ventilatory support. Strategies to increase early diag-
nosis and access to care for these patients are important and
should include public health measures for early detection
of disease and early referral to treatment centres for appro-
priate therapeutic measures.
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