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ABSTRACT

Background: There is limited data on outcomes in patients with coronavirus disease 2019
(Covid-19) in rural United States (US). This study aimed to describe the demographics, and out-
comes of hospitalized Covid-19 patients in rural Southwest Georgia.

Methods: Using electronic medical records, we analyzed data from all hospitalized Covid-19
patients who either died or survived to discharge between 2 March 2020 and 6 May 2020.
Results: Of the 522 patients, 92 died in hospital (17.6%). Median age was 63 years, 58% were
females, and 87% African-Americans. Hypertension (79.7%), obesity (66.5%) and diabetes mellitus
(42.3%) were the most common comorbidities. Males had higher overall mortality compared to
females (23 v 13.8%). Immunosuppression [odds ratio (OR) 3.6; (confidence interval (Cl): 1.52-8.47,
p=.003)], hypertension (OR 3.36; CI:1.3-8.6, p=.01), age >65years (OR 3.1; Cl:1.7-5.6, p<.001) and
morbid obesity (OR 2.29; CI:1.11-4.69, p=.02), were independent predictors of in-hospital mortality.
Female gender was an independent predictor of decreased in-hospital mortality. Mortality in intu-
bated patients was 67%. Mortality was 8.9% in <50 years, compared to 20% in >50 years.
Conclusions: Immunosuppression, hypertension, age > 65 years and morbid obesity were inde-
pendent predictors of mortality, whereas female gender was protective for mortality in hospital-
ized Covid-19 patients in rural Southwest Georgia.
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KEY MESSAGES

1. Patients hospitalized with Covid-19 in rural US have higher comorbidity burden.

2. Immunosuppression, hypertension, age > 65 years and morbid obesity are independent
predictors of increased mortality.

3. Female gender is an independent predictor of reduced mortality.

Introduction

The first confirmed case of coronavirus disease 2019
(Covid-19) in the United States (US) was reported from
Snohomish County, Washington in January 2020 [1].
Fast forward several weeks, and this novel virus has
taken the country and globe by storm. At one point
during the outbreak, Albany, Georgia (Dougherty
County) ranked fourth in the world for the number of
confirmed cases per 100,000 population, only trailing
behind New York, New York; Lombardy, Italy; and
Wuhan, China [2]. Since the outbreak, this rural and
relatively isolated area of Southwest Georgia has been
ravaged by the disease.

Dougherty and its surrounding counties have some
of sickest patient populations within the state of
Georgia. Dougherty County ranks 152nd out of 159
counties in health outcomes in Georgia. The county
also ranks number one in the state for the age-adjusted
death rate for cardiovascular disease. The surrounding
counties follow similar demographics [3,4]. Georgia, as
a whole, follows along similar pattern, with the state
ranking 40th in the country for overall health out-
comes. This includes ranking 38th and 40th for cardio-
vascular and diabetes related deaths respectively [5].

Since the residents of this region have a higher
prevalence of chronic comorbid conditions, it becomes
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Table 1. Demographics and comorbidities in hospitalized Covid-19 patients.

Demographics

Total population-N(%)=522 (100)

Discharged-N(%)=430 (82.4%)° Died—N(%)=92 (17.6%)

Age (median, IQR) (yrs) 63 (50—72)
Female® 304 (58.2)
African American 454 (87)
Caucasian 59 (11.3)
Commercial 155 (29.7)
Medicare 283 (54.2)
Medicaid 25 (4.8)
Uninsured 58 (11.1)
Other (Tricare) 1(0.2)
Comorbidities/risk factors

Hypertension 416 (79.7)
Diabetes mellitus 221 (42.3)
Coronary artery disease 48 9.2)
Congestive heart failure 0 (13.4)
Chronic obstructive pulmonary disease 7 (9)
Asthma 8 (13)
Chronic kidney disease 78 (14.9)
End stage renal disease 0 (5.8)
Obesity (BMI > 30) 347 (66.5)
Morbid obesity (BMI > 40) 134 (25.6)
Cancer 8 (9.2)
Immunosuppression 9 (5.6)
Chronic liver disease 6 (1.1)
Former/current smoker 89 (17)

60 (50—70) 70 (1-78)
262 (60.9) 42 (45.7)
375 (87.2) 79 (86)

6 (10.7) 13 (14.1)
143 (33.3) 12 (13)
210 (48.8) 73 (79.3)
20 4.7) 5 (5.4)

7 (13.3) 1(1.1)

o (0) 1(1.1)
330 (76.7) 86 (93.8)
169 (39.3) 52 (56.5)

35 (8.1) 13 (14.1)

50 (11.6) 20 (21.7)

34 (7.9) 13 (14.1)

57 (13.2) 11 (12)

58 (13.5) 20 (21.7)

23 (5.3) 7 (7.6)
290 (67.4) 52 (62)
111 (25.8) 23 (25)

39 (9.1) 9 (9.8)

17 (4) 12 (13)

4(0.9) 2(2.1)

70 (16.3) 18 (20.7)

IQR: interquartile range; BMI: body mass index.

?Percentage based on denominator N =522, remaining percentages in this column are based on denominator N = 430.
PPercentage based on denominator N = 522, remaining percentages in this column are based on denominator N = 92.

“Overall mortality in females was 13.8% and in males was 23%.

challenging to establish a direct comparison to health
outcomes experienced by the general U.S. population
with Covid-19. To date, there have been no large stud-
ies reporting the outcomes of Covid-19 patients from
the rural US. The aims of this study are: (i) to describe
the demographics, baseline comorbidities, and out-
comes of hospitalized Covid-19 patients in rural
Southwest Georgia, (i) to determine which demo-
graphics and comorbidities affected outcomes in
these patients.

Materials and methods

This study was conducted at Phoebe Putney Health
System, the largest community health system in
Southwest Georgia, serving a population of over half a
million. The Phoebe Putney institutional review board
approved the study and waived the requirement for
informed consent due to minimal risk. Patients were
admitted to any of the three Phoebe Putney hospitals
between 2 March 2020 and 6 May 2020, inclusive of
those dates. All hospitalized patients with confirmed
Covid-19, who had an outcome, were included in this
study. The outcome was defined as either discharge
from the hospital (home, nursing home, long term
care facility, skilled nursing facility, county jail) or
death. Hospitalized patients who did not have an out-
come by 6 May 2020 were not included in the study.

The patients transferred to another hospital (due to
the hospital being at full capacity or need for treat-
ment not available at our facility) were not included
as well.

Data were collected from the electronic medical
records (Meditech and Athena Health). All patients
were confirmed positive for Covid-19 by nasopharyn-
geal swab using a polymerase chain reaction (PCR)
test. Patients were considered to have confirmed
infection if the initial test result was positive, or if it
was negative but repeat testing was positive. Repeat
tests were performed on inpatients during hospitaliza-
tion shortly after initial test results were available if
there was a high clinical pre-test probability of Covid-
19, or if the initial negative test result had been
judged likely to be a false-negative due to poor sam-
ple collection. Transfers from one in-system hospital to
another were merged and considered as a single visit.

Data collection included demographics, insurance,
baseline comorbidities, tobacco use, alcohol use, illicit
drug use, home medications, symptoms on presenta-
tion, vitals, initial laboratory tests, initial electrocardio-
gram, the severity of presenting illness, treatment
course (intensive care unit (ICU) care, need for mech-
anical ventilation and dialysis), length of stay (LOS)
and outcomes (discharged alive or death). The comor-
bidities included hypertension (HTN), diabetes mellitus
(DM), coronary artery disease (CAD), congestive heart
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Table 2. Length of stay, severity of presenting symptoms, intubation, renal replacement and mortality in hospitalized Covid-

19 patients.

Total population-N(%)=522 Discharged—N(%)=430 (82.4%)* Died—N(%)— 2 (17.6%)°
LOS (Median, IQR) (days) 6 (4—11) 6 (3—10) 0 (6—16)
Asymptomatic 12 (2.3) 12 (2.8) 0 (0)
Mild symptoms 78 (14.9) 69 (16) 9 (9.8)
Pneumonia 146 (28) 140 (32.6) 6 (6.5)
Severe pneumonia® (51.5) 198 (46) 71 (77.2)
Septic shock® (0.8) 2 (0.5) 2(2.2)
ARDS® (1.5) 6 (1.4) 2(22)
ICU care (anytime during hospitalization) 123) (23.6) 52 (12/1) 71 (77.2)
Intubation (anytime during hospitalization)d 97 (18.6) 32 (7.4) 65 (70.7)
Need for new renal replacement therapy (during hospitalization) 30 (5.8) 8 (1.9) 22 (23.9)

LOS: length of stay; IQR: interquartile range; ARDS: Acute respiratory distress syndrome; ICU: intensive care unit.
?Percentage based on denominator N =522, remaining percentages in this column are based on denominator N = 430.
PPercentage based on denominator N = 522, remaining percentages in this column are based on denominator N = 92.

“The numbers represent these findings on presentation.
Mortality in intubated patients was 67% (65/97).

failure (CHF), chronic obstructive pulmonary disease
(COPD), asthma, chronic kidney disease (CKD), cancer,
immunosuppression and chronic liver disease. All
comorbidities except immunosuppression were adjudi-
cated based on the 10th version of the International
Classification of Diseases (ICD-10). Patients were con-
sidered immunosuppressed if they had been on
chronic steroids or other immunosuppressive therapy.
To calculate LOS, we used the actual admission and
discharge times. The total LOS in hours was divided
by 24 to get the LOS in days.

We utilized Statistical Analysis Software (SAS) ver-
sion 9.4 for all the statistical analyses. Categorical vari-
ables were expressed in numbers and percentages
and analyzed using Pearson’s Chi Square test. For con-
tinuous variables such as age and LOS, we used
median instead of mean since the data was not nor-
mally distributed. Age and body mass index (BMI)
were divided into categories, and considered categor-
ical variables for multivariate analysis. Hierarchical mul-
tivariable logistic regression analysis was used to
identify the independent predictors of in-hospital mor-
tality, need for intubation and need for new dialysis.
We included age, BMI, gender, race and all the base-
line comorbidities in this model. C-statistics was above
0.7 for all the models to be acceptable.

All the authors reviewed the manuscript and take
responsibility for the accuracy and completeness of
the data presented here.

Results

A total of 522 patients were included in this analysis.
The median age was 63years (interquartile range
{IQR}, 50-72years) with 58.2% females (Table 1). A
total of 507 patients (97.1%) had an initial positive
test, and 15 patients (2.9%) had a positive test on
repeat testing. African Americans comprised the

majority of patients (87%). The most common comor-
bidities were HTN (n=416, 79.7%), obesity (n=347,
66.5%) and DM (n=221, 42.3%). Morbid obesity was
present in 25.6% of patients (Table 1). The majority of
the patients were insured with 54.2% Medicare benefi-
ciaries, and 29.7% with commercial insurance. Only
11.1% of the patients were uninsured (Table 1).

Out of the 522 patients, 92 died (17.6%), and 430
were discharged alive (82.4%). The median age was
higher in those who died compared to those dis-
charged alive (70 v 60 years). Males had higher mortal-
ity compared to females (23 v 13.8%). Of those who
were discharged, 87% were discharged home.
Remaining patients were discharged either to a skilled
nursing facility, nursing home, rehabilitation facility,
short/long term acute care facility.

Median LOS was 6days (IQR, 4-11days). A total of
146 patients (28%) had pneumonia, and 269 patients
(51.5%) had severe pneumonia on admission (Table 2).
Intensive care unit (ICU) care was required in 123
patients (23.6%), whereas 97 patients (18.6%) were
intubated during the hospital stay. A total of 30
patients (5.8%) needed dialysis (they were not on dia-
lysis prior to admission) during the hospital stay
(Table 2).

The median LOS was higher in those who died
(10days; IQR, 6-16days) compared to those dis-
charged alive (6 days; IQR, 3-10days). Those who died
presented more often with severe pneumonia com-
pared to those discharged alive (77.2 v 46%). The
need for ICU care (77.2 v 12.1%), intubation (70.7 v
7.4%), and new renal replacement therapy (239 v
1.9%) anytime during hospitalization was higher in the
patients who died compared to those discharged alive
(Table 2). The overall mortality in intubated patients
was 67%.

Based on multivariable logistic regression analysis,
immunosuppression [odds ratio (OR) 3.6; (confidence
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Table 3. Predictors of in-hospital mortality in Covid-19 positive patients.

Variable QOdds ratio (confidence interval) p Value
Age >65 years 3.1 (1.7-5.6) <.001
BMI groups

< =30 Reference

30-40 1.49 (0.79-2.77) 21
> =40 2.29 (1.11-4.69) .02
Female vs. male 0.41 (0.24-0.70) .001
Black vs. White 0.82 (0.37-1.78) .61
Comorbidities

Hypertension 3.36 (1.3-8.6) .01
Coronary artery disease 1.17 (0.54-2.5) .68
Congestive heart failure 1.58 (0.81-3.1) 17
Chronic obstructive pulmonary disease 1.48 (0.65-3.34) 34
Asthma 0.74 (0.33-1.64) 46
Chronic kidney disease 1.08 (0.51-2.28) .82
Diabetes mellitus 1.51 (0.9-2.55) 1
Immunosuppression 3.6 (1.52-8.47) .003
Chronic liver disease 1.89 (0.23-15.44) .55
Cancer 0.48 (0.2-1.1) .09
Tobacco smoking 1.03 (0.55-1.93) 91

interval (Cl): 1.52-8.47, p=.003)], HTN (OR 3.36;
Cl:1.3-8.6, p=.01), age >65years (OR 3.1; Cl:1.7-5.6,
p<.001) and morbid obesity (OR 2.29; Cl:1.11-4.69,
p=.02), were independent predictors of in-hospital
mortality. Diabetes Mellitus and CHF showed trend
towards increased mortality but were not statistically
significant. Female gender was an independent pre-
dictor of decreased mortality (OR 0.41; Cl:0.24-0.70,
p=.001) (Table 3). Obesity, immunosuppression and
age >65years were independent predictors for intub-
ation during hospitalization. Morbid obesity, DM and
age >65years were independent predictors of need
for new renal replacement therapy during hospitaliza-
tion (data not shown). Patients with higher burden of
independent predictors had significantly higher mor-
tality. The mortality was 1.9% with 0, 10.2% with 1,
21.7% with 2, 40.5% with 3, and 66.7% with 4, cumula-
tive independent predictors (Figure 1).

There was only one patient <20years of age (aged
19years). A total of 21.5% patients were <50years
old. The mortality in <50years old was 8.9%, whereas
the mortality in >50years was 20%. One patient died
each in age groups 20-29 and 30-39years, with a
mortality rate of 5.3% and 2.9% respectively. Mortality
rate in the age group 40-49years was 13.8%.
Mortality increased with every 10-year age intervals.
Table 4 provides discharge disposition by 10-year age
intervals. There were 16 patients in the age group
90-99years and mortality rate was 37.5%. The need
for ICU care (28.8%) and intubation (23.1%) was high-
est in the 70- to 79-year age group. Figure 2, panel A
shows a histogram of the total cases and mortality by
10-year age intervals. Figure 2, panel B shows a histo-
gram of the percentage of total cases and percentage
mortality (in that 10-year interval) by 10-year
age intervals.

80
m Mortality (%)
70

60

50

66.7
40.5
40
30
21.7
20
10.2
10
- .
0 I
0 1 2 3 4

(n=249)

Mortality (%)

(n=52) (n=176) (n=42)

Cumulative Independent Predictors

(n=3)

Figure 1. Histogram showing increasing mortality with
increased cumulative burden of independent predictors.
Independent predictors include—age > 65 years, hypertension,
immunosuppression, and morbid obesity.

Discussion

To our knowledge, this is the first study to describe
the demographics, outcomes and independent predic-
tors of mortality in Covid-19 patients in the rural US
population. The overall mortality in our study was
17.6%. This is slightly lower compared to the largest
case series from New York (NY), despite much higher
risk factor burden in our population, including HTN
(79.7 v 56%), DM (42.3 v 34%), CKD (14.9 v 5%), CHF
(13.4 v 6.9%), COPD (9 v 5.4%) and obesity (66.5 v
41.7%) [6]. Compared to the population in NY, higher
proportion of our patients needed ICU care (23.6 v
14.2%) and mechanical ventilation (18.6 v 12.2%). Our
mortality in intubated patients was also lower than NY
(67 v 88%) [6]. This study from NY did not report out-
comes on more than 50% patients, while we had
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Table 4. Discharge disposition by 10-year age interval in hospitalized Covid-19 patients.

Discharged alive, No./No. (%)

Died, No./No. (%)

Total mortality,

Need for ICU care
(all patients) No./

Intubation
(all patients)

Age interval, yrs Male Female Male Female No./No. (%) No. (%) No./No. (%)
<20 n/a 1/1 (100) n/a n/a 0 0/1 0/1
20-29 7/7 (100) 11/12 (91.7) 0/7 (0) 1/12 (8.3) 1/19 (5.3) 1/19 (5.3) 1/19 (5.3)
30-39 13/14 (92.9) 20/20 (100) 1/14 (7.1) 0/20 (0) 1/34 (2.9) 6/34 (17.6) 5/34 (14.7)
40-49 24/28 (85.7) 26/30 (86.7) 4/28 (14.3) 4/30 (13.3) 8/58 (13.8) 17/58 (29.3) 10/58 (17.2)
50-59 37/42 (88.1) 67/69 (97.1) 5/42 (11.9) 2/69 (2.9) 7/111 (6.3) 23/111 (20.7) 19/111 (17.1)
60-69 37/50 (74) 71/87 (81.6) 13/50 (26) 16/87 (18.4) 29/137 (21.2) 35/137 (25.5) 31/137 (22.6)
70-79 34/54 (63) 43/50 (86) 20/54 (37) 7/50 (14) 27/104 (26) 30/104 (28.8) 24/104 (23.1)
80-89 14/19 (73.7) 15/23 (65.2) 5/19 (26.3) 8/23 (34.8) 13/42 (31) 9/42 (21.4) 6/42 (14.3)
90-99 2/4 (50) 8/12 (66.7) 2/4 (50) 4/12 (50) 6/16 (37.5) 2/16 (12.5) 1/16 (6.3)
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Figure 2. Panel A-histogram showing total cases and mortality by 10-year age interval, Panel B-histogram showing percentage

of total cases and percentage mortality in corresponding age interval by 10-year age intervals.



outcomes available for all our patients [6]. This can
possibly explain the different findings in our study.
The findings from our study cannot be compared to
the study from Wuhan, China, reporting a mortality of
1.4%. In that study, 1029 of the 1099 patients (93.6%)
were still hospitalized by the time of study cut-off
date [7]. Also, the population was younger (median
age of 47 years), and had far fewer risk factors (HTN —
15%, DM — 7.4%, CAD — 2.5%, COPD — 1.1%) [7]. Our
mortality in patients needing ICU care was 58%, lower
than a small study from Washington state, which
reported 67% mortality amongst 21 ICU patients [8]. A
large case series from Italy reported outcomes on
1591 hospitalized Covid-19 patients in the ICU [9]. The
ICU mortality was 26% by the time of study cut-off
date. Their data cannot be compared to ours, since
58% patients were still in the ICU at the time of study
completion, and only 16% were discharged from the
ICU [9]. Their underlying risk factor burden was also
lower compared to our study (HTN — 49%, DM —
17%, COPD — 4%, CKD — 3%) [9].

Cardiovascular disease (CAD and/or CHF) in our
population was 22.6%, comparable to ICU only popu-
lation in ltaly at 21%. Smoking was also more preva-
lent in the Albany population at 17% of all admitted
patients, compared to 14.5% in China and 15.6% in
New York City. Asthma rate was also higher in Albany
at 13%, compared to 9% in New York City and 9.1% in
Washington [6-9]. Our study had much higher propor-
tion of females (58 v 42% in China, 39% in NY and
18% in ltaly) [6,7,9]. African-Americans consisted of the
majority of our study population, which might be
another reason our findings may not be directly com-
parable to other places in the US. Age >65years was
independent predictor of in-hospital mortality in our
study, a finding consistent with prior studies [10,11].
Other than age >65years, HTN, immunosuppression
and morbid obesity were independent predictors of
in-hospital mortality in our study. Contradictory to
some studies, we did not find CAD and CHF as inde-
pendent predictors of in-hospital mortality, although
CHF (as well as DM) showed trend towards increased
mortality [10,12]. This could be attributed to our
demographically distinct population with significantly
higher proportion of females compared to other stud-
ies. Our findings also suggest female gender to be an
independent predictor for decreased mortality. Also,
the meta-analysis by Aggarwal et al., reported the
association of combined cardiovascular disease
(defined as any cardiac pathology except HTN) and
Covid-19 mortality [12]. Their overall sample size was
much higher than ours (n=4858 vs. n=1522) [12]. We
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did find trend for increased mortality with CHF in our
study. With bigger sample size and combining CAD
and CHF as a predictor, we might be able to show car-
diovascular disease as an independent predictor
of mortality.

This study outlines that the population infected
with SARS-CoV-2 in Southwest Georgia is demograph-
ically distinct, with higher comorbidities burden, com-
pared to other hotspot areas around the world
including multiple provinces in China, Lombardy, Italy
and New York City.

Our study has certain limitations that need to be
acknowledged. First, at the time of study completion,
there were 78 active Covid-19 patients in the hospital.
Second, our study did not include the data on 96
positive patients who were transferred to other facili-
ties (mainly due to lack of beds at our facility) during
the study period. Third, since the follow up time was
short, the true mortality of this disease cannot be esti-
mated as some patients may die later from complica-
tions of the disease or prolonged hospitalization itself.
Finally, this was a retrospective study with data
abstraction from the electronic medical record, and
hence some data elements might not be accur-
ately captured.

Conclusions

This study describes the demographics, comorbidities
and outcomes of hospitalized Covid-19 patients in
rural Southwest Georgia, with higher baseline comor-
bidities than general US population. The overall mor-
tality was 17.6%, with higher mortality in males
compared to females. The mortality in intubated
patients was 67%. Immunosuppression, HTN, age
>65years and morbid obesity were independent pre-
dictors of in-hospital mortality, whereas female gender
was protective against in-hospital mortality.
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