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City of St. Louis Department of Health 
 

Vision 
St. Louis, an equitable community achieving optimal health for all.  
 

Mission 
To assure a healthy St. Louis community through quality public health services and 
partnerships by providing continuous protection, prevention and promotion for the publicôs 
health.  
 

Principles and Values  
1. Monitor health status to identify community health problems 
2. Diagnose and investigate health problems and health hazards in the community.  
3. Inform, educate, and empower people about health issues.  
4. Mobilize community partnerships to identify and solve health problems.  
5. Develop policies and plans that support individual and community health efforts 
6. Enforce laws and regulations that protect health and ensure safety 
7. Link people to needed personal health services and assure the provision of health 

care when otherwise unavailable.  
8. Assure a competent public health and personal healthcare workforce.  
9. Evaluate effectiveness, accessibility, and quality of personal and population-based 

health services.  
10. Research for new insights and innovative solutions to health problems.  
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Report Preparation 
 

¶ This report was prepared by the City of St. Louis Department of Health  
Bureau of Epidemiology 

 
For additional information, please contact (314) 657-1555 or sastryn@stlouis-mo.gov. 
  

mailto:sastryn@stlouis-mo.gov?subject=COVID-19%20One%20Year%20Report
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I. Executive Summary 
 
It has been one year to date since the first case of COVID-19 was diagnosed in the City 
of St. Louis and since then, we have learned, processed, and grieved a great deal. 
Through this pandemic, we have learned much about the vulnerable populations and 
regions of our city, and observing well-documented population disparities. As the vaccine 
roll out begins, it is imperative to examine the trends that got us here, the vulnerable 
populations most at risk, and how we can use our data to inform our interventions to make 
them more effective. The aim of this report is to illustrate the trends among COVID-19 
cases, testing and fatalities to highlight vulnerable communities and regions of the City to 
inform further interventions and vaccine dissemination. Data sources include WebSurv, 
EpiTrax, Hospital Data acquired from SFTP files with local hospital systems (BJC and 
SSM), and the State of Missouri Secure File Transfer Server.  
 
Case counts have fluctuated throughout the lifetime of the pandemic, gradually increasing 
for the first three months followed by a decline throughout the month of June. However, 
towards the end of June, case counts began increasing again and reached its second 
peak towards the end of July. The third and largest peak of the pandemic, thus far, 
occurred during November and continued throughout the holiday season. Currently, case 
counts have decreased to a weekly average of 20 cases per day. Average case counts 
have not been this low since June of 2020.  
 
Demographic distribution of case counts indicates the most vulnerable populations 
continue to be African American men and women, and older adults above the age of 50. 
Case rates among African Americans rose dramatically during the first wave of the 
pandemic. During the second wave, Asians and African Americans primarily drove the 
increase in cases. During the third and largest wave, however, Caucasians drove the 
increase in case counts. While previously those aged 20-39 years old were driving the 
pandemic, the share of daily cases among these ages had declined, and case rates 
among those above the age of 50 have recently begun increasing. Fatality data shows 
the most amount of fatalities among those over the age of 80. Risk ratio analysis shows 
a clear relationship between age and fatality: as age group increases, fatality secondary 
to COVID-19 diagnosis increases as well. With rates among those aged 80+ at highest 
risk of mortality. 
 
Geographic distribution of case counts illustrates that cases have highest distribution 
among Central West End, South City and Downtown regions. More specifically, during 
the lifetime of the pandemic, case counts have increased among zip codes 63111, 63118, 
63116, and 63109. Case density is highest among neighborhoods Central West  
End, Carondelet, Bevo Mill, Dutchtown, Holly Hills, and even Downtown. These trends 
have shifted over time, however currently case density is highest among these specific 
areas. 
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Percent positivity has fluctuated in a similar fashion to the pandemic wave trends. As 
positive case counts increased, percent positivity increased. Since the week of January 
2nd, 2021, percent positivity has decreased from a weekly average of 13.2% to 4.8% the 
week of February 20th, 2021. The last time percent positivity was below 5% was when it 
reached a low of 4.4% the week of September 12th, 2020. In May 2020, the World Health 
Organization recommended that percent positivity remain below 5% for at least two 
weeks before governments consider reopening. While the City as a whole has reopened, 
a percent positivity below 5% is good indication of decreased disease transmission. 
 
Overall, testing capacity has increased since the beginning of the pandemic. The peak of 
testing occurred the week of November 14th, 2021 at an average of 1485 tests per day. 
Since then, testing has decreased. By the last week of February, testing has decreased 
by 47% to 786 tests per day. The decline in daily tests is tied to the reduction of 
transmission and low percent positivity. If the percent positivity were to begin increasing 
once again, testing should likewise increase to ensure sufficient surveillance of disease 
dynamics. Testing is critical for contact tracing and other public health interventions that 
interrupt the chain of transmission.   
 
Preliminary vaccination data begins the week of December 14th. Vaccine dose 1 began 
at 186 vaccine doses and two weeks later, second vaccine doses would also begin, 
consistent with recommendations for vaccine dissemination. Historically, because of 
maltreatment, exploitation and lack of access to resources, persons of color have had 
less faith in institutionalized medicine and this is demonstrated in our vaccination data. 
Caucasians have higher counts of receiving the vaccine, while African Americans and 
other races have significantly lower counts. In addition, while older adults are most at risk 
for fatality following COVID-19 diagnosis, those ages 60-69 and 30-39 are the most 
vaccinated groups, with greater vaccine adherence among those ages 30-39. Targeted 
interventions focused on these disparities are crucial to ensure health equity and herd 
immunity.   
 
Data sources for this report include WebSurv, EpiTrax, Hospital Data is acquired from 
SFTP files with local hospital systems (BJC and SSM) and much of this data can also be 
reviewed at www.stlouis-mo.gov/covid-19/. 
  

https://www.stlouis-mo.gov/covid-19/
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II. Overall Case Count Trends 
 
a. City of St. Louis COVID-19 Trend Lines 
 

Figure 2.1. COVID-19 Case Incidence in the City of St. Louis, 
 March 16th, 2020 ï March 1st, 2021. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.2. COVID-19 Epidemiological Curve of New COVID-19 Cases 

The first case of COVID-19 was diagnosed on March 16th, 2020. Since then, case 
incidence has fluctuated in a similar fashion to the United States overall, with three waves 
thus far. These three waves are visualized above in Figures 2.1 and 2.2. On March 23rd, 
the City of St. Louis placed a Stay-at-Home order into place. This would help case counts 
decline, however when the Stay-at-Home order was lifted June 16th, cases would sharply 
begin increasing again. This would make up the second wave.  
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The third wave occurred as schools began opening up and people began traveling for fall 
and winter holidays. Since then, case counts have decreased, however, with new variants 
and the improving weather, the risk of transmission is still high. Note: all case data in this 
report are displayed by specimen collection date, in other words when the individual 
sought care and was tested for COVID-19. The specimen collection date is the earliest 
reliable time point available, and is a better reflection of when the person was sick than 
the date the DOH was notified of the positive test result, which often lags behind by a day 
or more.  
 
b. Weekly Average Case Trends 
 

Figure 2.3 COVID-19 Seven-Day Average of New Cases,  
February 22nd, 2020 ï March 1st, 2021 

 
Figure 2.3 tracks weekly average case trends of COVID-19 cases. Examining trends on 
a weekly basis helps to illustrate overarching trends, as day-to-day is too narrow at times. 
 
On March 23rd, the City of St. Louis put the Stay-at-Home order into place. That following 
week, the average number of cases per day would reach the first peak of 38 cases and 
then decline to 17 cases per day the week of June 7th. The following week, June 16th, 
the Stay-at-Home order was lifted and cases began increasing again. It was following the 
removal of the Stay-At-Home order, the second wave of COVID-19 cases began. The 
weekly average of cases per day increased from 17 to a peak of 89 cases per day the 
week of August 2nd. Cases decreased again, but still stayed above 30 cases per day as 
schools began reopening. As fall continued, cases remained above an average of 30 
cases per day and then began rising again in the beginning of October.  
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The rise in October would lead to the third wave. By November 29th, average case counts 
per day would reach the unprecedented peak of 160 cases per day. Average case counts 
per day would consistently be above 100 until the week of January 10th, 2021. Average 
case counts per day have decreased since then and have been below 30 since February 
14th, 2021. 
 
III. Demographic Distributions 
 
a. By Sex  
 
Figure 3.1. COVID-19 Case Counts by Sex 
and Case Rate (per 100k) 
 

Figure 3.2. Weekly Average Case Rate  
by Sex (per 100K) 
 

 
 
As of March 2021, women make up 53% of COVID-19 cases and men make up 47% of 
all COVID-19 cases in the City of St. Louis. There are a few reasons that may explain the 
higher case counts in women; Over 60% of employees entering the healthcare industry 
are women, and there are simply more women in the City of St. Louis as a whole 
according to Census estimates.1. 
 
COVID-19 case trends by sex mirror the overall trend lines of the pandemic. While case 
counts may be higher among women, when controlling for population size, case rates 
have been higher among men. There was one exception during the week of March 31st, 
2020, where case rates were higher among women.  
 
While the rates among men and women are similar, there have been times where the 
case rate among men has increased dramatically in comparison with case rate of women. 
During the third wave of the pandemic beginning the week of October 6th, 2020, case 
rate differences among men rose to an average of 3.5 more cases per week  
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per 10,000 population or 6% more cases than women. During this time, case rates for 
both men and women increased to more than an average of 50 cases per week per 100K. 
Since then, case rates have declined and have consistently been below 10 per 10,000 
since the beginning of February.   
 
b. By Race 
 
Figure 3.3. COVID-19 Case Rate by Race 
(per 100K) 

Figure 3.4. COVID-19 Case Rate by Sex and 
Race 

 
Figure 3.5. COVID-19 Weekly Average Case Rates by Race 
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Upon initial onset of the pandemic, case rate among African American individuals rose 
dramatically. Within the first month of the pandemic, the weekly average of daily cases 
among African Americans increased from 0.7 to 24. Case rates among Asians and 
Caucasians were not nearly as high. Note: Race and ethnicity data is consistently 
underreported; the resulting data presented in Figure 3.5 differs slightly from prior reports 
due to updates for some cases that had previously unknown race or ethnicity. 
  
During the second wave of the pandemic, case rates rose among African Americans, 
Asians and Caucasians. While data in previous reports showed that case rates among 
Caucasians rose the most during the second wave, further data collection presents a 
slightly different picture. Case rates rose among all three races starting from May 26th to 
a peak during the weeks of July 21st and July 28th. Among African Americans, case rate 
rose during that time frame from six cases per 100K per day to 25 cases per 100K per 
day. Among Asians, case rate rose from three cases per 100K per day to a peak of 25 
cases per 100K per day. Among Caucasians, case rates rose from four cases per 100K 
per day to a peak of 23 cases per 100K per day. During this second wave, Asians and 
African Americans were driving the increase in cases. 
  
During the third wave of the pandemic, cases again rose among all races listed above. 
While the highest case rates during the third wave were among Caucasians, case rates 
among African Americans never decreased as low as other races between the second 
and third wave. Following the second wave, case rates among Asians decreased below 
five cases per 100K per day and case rates among Caucasians decreased to six cases 
per 100K per day. Case rates among African Americans decreased only as low as eight 
cases per 100K per day for the week of September 22nd, 2020, before increasing again. 
Case rates among Asians began increasing for the third wave during the week of October 
6th, 2020 and case rates among Caucasians began increasing during the week of 
September 29th, 2020. Among African Americans, case rates rose from seven cases per 
100K per day to a peak of 28 cases per 100K per day. Among Caucasians, case rates 
rose from five cases per 100K per day to a peak of 29 cases. Among Asians, case rates 
rose from seven cases per 100K per day to a peak of 31 cases per 100K per day. During 
the third wave, Caucasians drove the increase in case counts. 
  



 
 

12 

 
Case Rate by Race and Sex 
 
Figure 3.6. COVID-19 Weekly Average Case 
Rate by Race  (Female) (per 100K) 

Figure 3.7. COVID-19 Weekly Average Case 
Rate by Race (Male) (per 100K) 

 
Interestingly, when comparing race by sex case rates, Asian women have the lowest case 
rate compared to all other race categories among women and among all men. This could 
be due to a variety of reasons, such as being more adherent to COVID-19 guidelines. 
Due to their low population counts, less is known about Asian communities in the City of 
St. Louis and therefore, further examination of health behaviors within the Asian 
community may be necessary to determine what specific protective factors have impacted 
the low case rate. 
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c. By Ethnicity 
 
Figure 3.8. COVID-19 Case Rate per 100k 
by Ethnicity 

Figure 3.9. COVID-19 Case Rate per 100k 
by Ethnicity and Sex 

 
Case rate by ethnicity demonstrates that case rate among Hispanic individuals is 
considerably higher than that of Non-Hispanics. This is likely due to the proportion of 
cases in comparison to lower Hispanic populations. For both Hispanic and Non-Hispanic 
populations, case rates are higher among females compared to males.  
 

Figure 3.10. COVID-19 Case Rate per 100k by Ethnicity 
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data. Among Hispanic individuals, weekly average case rate rose dramatically the week 
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during the week of May 26th. Case rates among Hispanic individuals would continue to 
increase to a weekly average of 83 cases per 100K per day during the week of July 14th. 
The rate would decrease and reach a low of 15 cases per day the week of September 
8th. Case rates would rise again from September 29th to a second peak of 42 cases per 
100K per day during the week of December 1st, 2020. 
 
During this same time frame, case rates among Non-Hispanics have also increased. The 
first peak among Non-Hispanics occurred the week of July 7th, at a weekly average of 19 
cases per day. While this is smaller than the peak case rate among Hispanic individuals, 
the second peak was similar to that among Hispanic individuals. The week of November 
10th, the case rate increased to a weekly average of 22 cases per 100K per day. Since 
then, the case rate among both Hispanic and Non-Hispanic individuals has decreased to 
below ten cases per 100K per day. 
 
d. By Age Group 
 
 
Figure 3.11 Case Rate by  
Age Group, <10 

Figure 3.12 Case Rate by  
Age Group, 10-19 
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Figure 3.13 Case Rate by  
Age Group, 20-29 

Figure 3.14 Case Rate by  
Age Group, 30-39

 
Figure 3.15 Case Rate by 
Age Group, 40-49 

Figure 3.16 Case Rate by 
Age Group, 50-59 
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Figure 3.17 Case Rate by  
Age Group, 60-69 

Figure 3.18 Case Rate by 
Age Group, 70-79 

 
Figure 3.19 Case Rate by Age Group, 80+ 

 
 
 
 
 
 
 
 
 
 
 
 
 
Case rate by age group has fluctuated a great deal during the pandemic, reflecting similar 
trends to that of the overall pandemic trendline. However, case rate among those above 
the age of 70 had the largest increases in the beginning of the pandemic. This makes 
sense given that the majority of COVID-19 cases were among older adults. Nursing 
homes and long-term care facilities were hotbeds of transmission before more stringent 
public health protocols were established within the facilities, as they are now. Case rates 
across most age groups increased the most during the same time frame of the third wave 
of the pandemic, beginning the week of November 13th. The only age group that did not 
see that increase during the third wave of the pandemic were those above the age of 80. 
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Those aged 20-29 had the largest case rate increase. From the week of September 29th, 
case rate among those ages 20-29 increased from 13 cases per 100K per day and 
reached the highest peak of 83 cases per 100K per day the week of November 10th, 
2020. Since then, case rates have decreased, but this was the highest case rate across 
all age groups. 
  
Currently, case rates are highest among those above the age of 80 and decrease by age 
group. During the last week of February, the weekly average case rate for those above 
the age of 80 was 15 cases per 100K per day. Comparatively, the weekly average case 
rate for those ages 20-29 was nine cases per 100K per day. As case rate begins to 
increase to among older age groups (specifically those between the ages of 50-59, 60-
69, 70-79, and 80+), we must also monitor fatalities for possible increases.   
 
IV. Reproductive Number Estimates 
 
The Reproductive Number (R0, pronounced "R naught") is an estimation of how many 
people a COVID-19 positive case will transmit the virus to, on average. The virus that 
causes COVID-19, SARS-cov-2, has an R0 that is estimated to be between 2.2-2.7, which 
explains how the disease was able to spread so quickly across the world.2  
 
While the R0 is an estimate of transmissibility at baseline, the reproductive number can 
also be calculated at a particular point in time. This is called the instantaneous 
reproductive number Re. When Re is above 1 the epidemic is expected to grow 
exponentially. For example, if Re =2 each case is infecting 2 other people on average, 
and those two will infect 4 more people, who will infect 8 more, then 16, and so forth. 
When the Re is equal to 1 the epidemic will maintain itself, neither increasing nor 
decreasing. And when Re is less than 1 the epidemic is expected to slow and eventually 
stop. Effective social distancing, hand washing, and wearing face masks reduces the 
spread of disease and lowers Re. 
 

Re > 1 means the pandemic is growing exponentially 
(daily case counts expected to increase) 

 
Re = 1 means the pandemic is maintained, growing linearly 

(daily case counts expected to stay the same) 
 

Re < 1 means the pandemic is decaying exponentially 
(daily case counts expected to decrease) 

 
Re estimates were calculated using the EpiEstim package in the open source statistical 
software R.3,4 There are multiple ways to calculate the reproduction number, and each 
method requires assumptions to be made. For this calculation, an estimate of the serial 
interval must be decided upon.  
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The serial interval is the average amount of time it takes from initial infection to 
transmission of the virus to another person. From previous studies, the serial interval for 
SARS-cov-2/COVID-19 is estimated to be roughly 4.7 days with a standard deviation of 
2.9 days.5,6 
 
The other information needed for the calculation is the number of new cases each day. 
Daily estimates of Re by age group were calculated using the 7-day rolling average of 
confirmed cases in those age groups. Using a 7-day average reduces the effect of normal 
fluctuations in new case counts, and makes the estimates more stable. Because some 
10-year age groups have low daily case counts, larger age group categories were used 
(20 year age groups until 60+). 
 
 
Figure 4.1 Reproductive Number 
(Re) Ages 0-19 

Figure 4.2 Reproductive Number 
(Re) Ages 20-39 
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Figure 4.3 Reproductive Number  
(Re) Ages 40-59 

Figure 4.4 Reproductive Number  
(Re) Ages 60+  

 
The instantaneous reproductive numbers (Re) shown above by age group demonstrate 
the ebbs and flows of transmission throughout the pandemic. Re estimates for all age 
groups are above 1 during the upswings of each wave of the pandemic, and drop below 
1 as the waves ended.  
 
Initially, case counts among youth were very low, so the estimates for Re oscillate wildly 
above and below 1, before leveling out with more stable estimates when cases among 
ages 0-19 became more commonplace. Importantly, this age group was not a focus for 
testing early in the pandemic because the risk for severe illness is very low among 
children.  
 
 
 
  

0

0.5

1

1.5

2

2.5

Reproductive Number (Re) by Age Group: 
Ages 40-59

0

0.5

1

1.5

2

2.5

Reproductive Number (Re) by Age Group: 
Ages 60+ 



 
 
 

20 

 
Figure 4.5 Reproductive Number (Re) by Race 

 

 
The instantaneous reproductive numbers for the two predominant races in the City, 
African American and Caucasian, are shown in Figure 4.5. Other races had too few daily 
cases to reliably calculate Re. The Re for both African Americans and Caucasians largely 
follow the same trends, but do diverge in some places. For example, between 10/4 and 
11/21 both races had an Re well above 1, corresponding to the large spike in cases of the 
most recent 3rd wave. However, the Re for African Americans dropped back below 1 
during that time period before climbing again, whereas the Re for Caucasians remained 
elevated over the entire duration, meaning Caucasians experienced disproportionately 
high rates of transmission during this time. 
 

Figure 4.6 Reproductive Number (Re) by Ethnicity 
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Figure 4.6 shows the reproductive numbers by ethnicity. Hispanic cases represent a far 
lower proportion of overall cases than Non-Hispanics, so the estimates oscillate more 
drastically due to the variability in daily cases. As was shown in the case rates in Figure 
10, Hispanics experienced greater transmission than Non-Hispanics early on in the 
pandemic, particularly between the months of May and August. After this period the Re 
for Hispanic and Non-Hispanic populations converge, with the exception of a spike in 
transmission in Hispanics in late November/early December. 
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V. Geographic COVID-19 Case Distribution 
 
Figure 5.1 Cumulative case counts by  
ZIP Code 

Figure 5.2 Age-Adjusted Rate per 100 by 
ZIP Code 

 

 
 
Geographic distribution of cases in the City of St. Louis demonstrated in Figure 5.1 
indicates that the majority of case counts are localized in South City. South City is more 
densely populated than other parts of the City and for this reason, there is greater risk of  
 
case transmission and positive tests. In addition, during the beginning of the pandemic 
when northern, predominantly African American regions of the city had a higher case 
rates, resources were devoted to educational interventions in North City. The reduction 
in disease burden in North City may be partially attributable to these outreach efforts and 
increased compliance with COVID-19 guidelines.  
 
  


