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Methods – Cancer Incidence Data

• A total of 390,885 cancer incidence records from 1996 - 2020 were used for 
the linkage.

• Cancer incidence data from 1996 - 2018 were complete according to NPCR 
standards, while 95% of 2019 (17,875) and 40% (8,004) of 2020 cancer 
incidence data were provisional at the time of the linkage – March 2, 2021. 

• Quality assurance processes (edits/consolidation) for 2019 and 2020 data were 
completed prior to the linkage.
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Methods – COVID-19 Data

• A total of 343,269 COVID-19 records were used in the linkage.

• COVID-19 cases were identified from March 11th, 2020 through March 1st, 2021 
using diagnostic results from polymerase chain reaction (PCR) and antigen tests, 
verbal positives from medical professionals and hospital staff, or death certificates 
without lab information.

Note: ADH, REDCap research electronic data capture, COVID-19, (https://projectredcap.org/).
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Methods – Linkage Information

• A linkage was performed March 2nd, 2021.

• Match*Pro IMS software funded by the National Cancer Institute was used to 
perform the standard dual probabilistic linkage.1 The following variables were linked: 
first name, last name, sex, race, birthdate, telephone, street address with city and 
zip code for Arkansas residents. 

1. Fellegi I., Sunter, A. A Theory for Record Linkage. J Am Stat Assoc. 1969; 64(1): 1183-1210.
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Methods – Linkage Results

• The Cancer Registry dataset contains single patients diagnosed with more than one 
cancer.

• To evaluate tumor characteristics among matches, a file containing records for each 
incident tumor record was created. This was a de-identified set without patient 
information.

• When evaluating patient characteristics, a second file containing records for each 
patient was created. This set contained only patient information, regardless of the 
number of tumors the patient had.
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Methods – Tumor Characteristics

• A total of 11,584 records (any type of invasive cancer or in-situ bladder 
cancer) matched with the COVID-19 dataset. 

• The COVID-19 data contains a single record for each patient with the first positive lab 
result. The only time there was a duplicate record is if the patient was reinfected at 
least 90 days from the initial diagnosis. There were 72 reinfections in the same patient 
and these were flattened to a single tumor entry. 

• These data were used to assess tumor characteristics among the matched cases. 
(n=11,512).
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Percent of Cases Diagnosed with COVID-19 by Cancer Type, Arkansas
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Source: ADH data includes cases diagnosed with cancer between 1996 – 2020 (provisional 2019 – 2020) and diagnosed with COVID-19 by March 1, 2021. (N=11,512) 7



Percent of Cases Diagnosed with COVID-19 by Cancer Dx Year, Arkansas
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Source: ADH data includes cases diagnosed with cancer between 1996 – 2020 (*provisional 2019 – 2020) and diagnosed with COVID-19 by March 1, 2021. (N=11,512)
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Methods – Patient Characteristics

• All data were flattened to a single patient to analyze demographics and COVID-19 
outcomes among individuals (n=10,623).
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Percentage of Cancer Patients Diagnosed with COVID-19 by Gender, Arkansas
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Source: ADH data includes patients diagnosed with cancer between 1996 – 2020 (provisional 2019 – 2020) and diagnosed with COVID-19 by March 1, 2021. (N=10,623) 10



Percentage of Cancer Patients Diagnosed with COVID-19 by Age-Group, Arkansas
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Source: ADH data includes patients diagnosed with cancer between 1996 – 2020 (provisional 2019 – 2020) and diagnosed with COVID-19 by March 1, 2021. (N=10,622) 11



Percentage of Cancer Patients Diagnosed with COVID-19 by Gender and Race, 
Arkansas
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Source: ADH data includes patients diagnosed with cancer between 1996 – 2020 (provisional 2019 – 2020) and diagnosed with COVID-19 by March 1, 2021. (N=10,623)
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Percentage of Cancer Patients Diagnosed with COVID-19 and Hospitalized, 
Arkansas

24.7

75.3

0

10

20

30

40

50

60

70

80

Yes No

Pe
rc

en
t

10.1

89.9

0

10

20

30

40

50

60

70

80

90

100

Yes No

Pe
rc

en
t

Hospitalized Of those hospitalized, 
percentage that were intubated

Source: ADH data includes patients diagnosed with cancer between 1996 – 2020 (provisional 2019 – 2020) and diagnosed with COVID-19 by March 1, 2021. (N=6,933)
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Methods – COVID-19 Deaths

• Death certificates from 2020 (provisional) were imported and linked with cancer 
incidence data from 1996 - 2020, March 2nd, 2021. 

• ICD10 code U071 was used to identify COVID deaths (underlying and other 
causes of death) among the matched results.

• Deaths = 672
• Cancer survivors with COVID-19 as an underlying cause = 441 

• Cancer survivors with COVID-19 listed as an other cause of death = 64
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Percentage of Cancer Patients Diagnosed with COVID-19 by Vital Status, Arkansas
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Arkansas Timeline

March 
11, 2020 

March 
21, 2020 

March 
24, 2020

April 1, 
2020

April 3, 
2020

March 1, 
2021

First Arkansas 
COVID-19 
case 
identified and 
the Governor 
issued a 
public health 
emergency to 
prevent the 
spread of 
COVID-191

145,785 
Arkansas 
cancer 
survivors were 
at risk of 
contracting 
COVID-19 and 
dying from the 
disease2,3

First two 
COVID-19 
deaths3

10,623 cancer 
survivors had 
been diagnosed 
with COVID-19 
and of those, 672 
died (505 or 75% 
died from or with 
COVID-19)2,3

First cancer 
survivor 
COVID-19 
death2,3

Elective 
procedures, 
including 
cancer 
screenings, 
ceased and 
only allowed 
to proceed 
April 27, 2020 
under special 
conditions 
until August 1, 
20204
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1. State of Arkansas Proclamation. Executive Order to Declare an Emergency. https://governor.arkansas.gov/images/uploads/executiveOrders/EO_20-03.__1.pdf Accessed March 10, 2021.
2. Arkansas Central Cancer Registry, Health Statistics Branch. Arkansas Department of Health. March 2, 2021.
3. Vital Statistics, Health Statistics Branch. Arkansas Department of Health. March 2, 2021.
4. Arkansas Department of Health. Directive on Resuming Elective Procedures https://www.armedicalboard.org/Professionals/pdf/MedicalSpasAndElectiveProceduresUpdate.pdf ; 

https://files.constantcontact.com/7de60df4001/b7b129e4-efc5-4b44-b005-23c7daa43c9e.pdf ; https://files.constantcontact.com/7de60df4001/62ef4b5e-6f1c-4ec8-a867-3ce1d6ebcb63.pdf Accessed 
March 10, 2021.
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For more information or 
questions, contact:

Abby.Holt@Arkansas.gov
Phone: 501-661-2463
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