ARTICLE

The Prevalence of Underlying Health
Conditions Among COVID-19 Deaths
An Applied Biostatistician’s Perspective

On March 11, 2020, the World Health Organization declared coronavirus disease 2019
(COVID-19) a pandemic. 1 A month later, a total of 1,610,909 confirmed COVID-19 cases
and 99,690 deaths were reported worldwide. 2 These figures can be difficult to
comprehend as a health crisis of this magnitude and significance is unprecedented. It is
even more challenging to understand how these numbers relate to oneself: What is my
risk? How likely am I to experience a severe case that results in death?
Reports from China, Italy and the Centers for Disease
Control and Prevention suggest that risk factors for
severe disease include advanced age and the presence of
at least one of several underlying health conditions. 3,4,5
To better understand the relationship of these risk factors
to COVID-19 deaths, we gathered and analyzed data
published by the New York City Department of Health and
Mental Hygiene describing underlying health conditions
among COVID-19 deaths in New York City.

Analysis & Findings
As defined by the New York City Department of Health
and Mental Hygiene (NYC DOH), underlying health
conditions that are risk factors for severe disease include
diabetes, lung disease, cancer, immunodeficiency, heart

disease, hypertension, asthma, kidney disease, and
GI/liver disease. 6
As of April 11, 2020, there were 5,742 COVID-19 deaths in
New York City, as shown in Figure 1. 7 Of the 5,742
deceased patients, 4,407 had underlying conditions, and
118 had no underlying conditions. 8 NYC DOH listed 1,217
deceased patients in the “Underlying Conditions
Unknown” category, indicating that it was still trying to
determine whether the person had any underlying
conditions at the time of the data was released. 9
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Figure 1 – NYC DOH COVID-19 REPORTED DEATHS
Underlying

No

Underlying

Conditions

Underlying

Conditions

Conditions

Unknown

Total

Age Group
0 to 17

3 (100%)

0 (0%)

0 (0%)

18 to 44

213 (79%)

24 (9%)

33 (12%)

3 (100%)
270
(100%)

45 to 64

1134 (84%)

50 (4%)

173 (13%)

1357
(100%)

65 to 74

1113 (79%)

21 (1%)

281 (20%)

1944 (72%)

23 (1%)

730 (27%)

(21/1113) of the people who died with underlying
conditions.
Comparing the total deceased patient counts in the
“Underlying Conditions”, the “Underlying Conditions
Unknown”, and the “No Underlying Conditions”
categories based on data provided by NYC DOH, we found
that:
-

77% of the COVID-19 deaths are patients in the
“Underlying Conditions” category;

-

21% of the COVID-19 deaths are patients in the
“Underlying Conditions Unknown” category;
and

-

2% of the COVID-19 deaths are patients in the
“No Underlying Conditions” category.

1415
(100%)

75 and over

2

2697
(100%)

Sex
Female

1591 (76%)

26 (1%)

476 (23%)

2093
(100%)

Male

2624 (76%)

88 (3%)

721 (21%)

3433
(100%)

Unknown

192 (89%)

4 (2%)

20 (9%)

216

Figure 2 – NYC COVID-19 DEATHS BY CONDITION

(100%)
Borough
Bronx

1199 (92%)

11 (1%)

98 (7%)

1308
(100%)

Brooklyn

1130 (70%)

44 (3%)

444 (27%)

21%

1618
(100%)

Manhattan

465 (70%)

18 (3%)

179 (27%)

662
(100%)

Queens

1386 (75%)

42 (2%)

420 (23%)

1848
(100%)

Staten

226 (74%)

3 (1%)

76 (25%)

305

1 (100%)

0 (0%)

0 (0%)

1 (100%)

4407 (77%)

118 (2%)

1217 (21%)

Island
Unknown
Total

2%

77%

(100%)
5742
(100%)

In looking at the table above, most people would tend to
find where they fall in the different rows on the left and
then scroll right to see the relevant statistics for that
demographic. However, the primary differentiator for all
demographics is whether an individual had an underlying
condition. For example, for people between the ages of
65 and 74, the number of people who died from COVID19, who have no underlying conditions, is less than 2%

Underlying Conditions
No Underlying Conditions
Underlying Conditions Unknown

However, the primary differentiator for all
demographics is whether an individual had an
underlying condition.
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If we look at the two groups for whom NYC DOH has
underlying conditions data 10 as of April 11, 2020, and
compare deceased patients in the “Underlying
Conditions” category to those in the “No Underlying
Conditions” category, we found that:
-

97% of the COVID-19 deaths are patients in the
“Underlying Conditions” category, whereas

-

3% of the COVID-19 deaths are patients in the
“No Underlying Conditions” category.

3

While comparing deceased patient counts in different age
groups, we found that:
-

72% of the COVID-19 deaths are patients who
were aged 65 or over, whereas

-

28% of the COVID-19 deaths are patients who
were younger than 65.

Figure 4 – NYC COVID-19 DEATHS BY AGE GROUP

Figure 3 – NYC COVID-19 DEATHS BY KNOWN
UNDERLYING CONDITIONS

28%

3%

72%

97%
Underlying Conditions

No Underlying Conditions

Another common metric reported for COVID-19 cases in
New York City is the case fatality rate or “CFR,” which is
the proportion of deaths related to COVID-19 compared
to the total number of people diagnosed with the disease.
As of April 11, NYC DOH reported 5,742 deaths involving
98,715 diagnosed cases for an overall case fatality rate of
5.8% (5,742/98,715). 11 The deaths of patients with
underlying conditions were 4.5% of all diagnosed cases
(4,407/98,715), and the deaths of patients with no
underlying conditions were 0.1% (118/98,715) of all
diagnosed cases.

Aged 65 and over

Younger than 65

Deceased patients who were aged 65 or over, and in the
“Underlying Conditions” category account for 53% of the
total deaths. Moreover, if we look at deaths in the two
groups for whom NYC DOH has underlying conditions
data 12 as of April 11, 2020, deceased patients who were
aged 65 or over, and in the “Underlying Conditions”
category, account for 68% of the total deaths.

The deaths of patients with underlying conditions
were 4.5% of all diagnosed cases, and the deaths of
patients with no underlying conditions were 0.1% of
all diagnosed cases.

THE PREVALENCE OF UNDERLYING HEALTH CONDITIONS AMONG COVID-19 DEATHS

These findings that those who die of COVID-19 are
disproportionately those with pre-existing health
conditions and/or are aged 65 or older are consistent
with reports from the New York State Department of
Health and the Centers for Disease Control and
Prevention. As of April 11, 2020, the New York State
Department of Health reported that 88.0% of total COVID19 fatalities have at least one comorbidity. 13 The top five
comorbidities listed by the New York State Department of
Health are: hypertension (56%), diabetes (37.2%),
hyperlipidemia (19.7%), coronary artery disease (12.1%),
and dementia (10.4%). 14
A study published by the Centers for Disease Control and
Prevention on April 8, 2020, states that during March 1 –
30, for approximately 12.1% of COVID-19 hospitalized
adults in 99 counties in 14 states, 89.3% had one or more
underlying conditions. The most commonly reported
were hypertension (49.7%), obesity (48.3%), chronic lung
disease (34.6%), diabetes mellitus (28.3%), and
cardiovascular disease (27.8%). 15

4

Discussion
Among the 5,742 New York City COVID-19 deaths reported
by New York City Department of Health and Mental
Hygiene as of April 11, 2020, at least 77% (and likely much
higher after unknown underlying conditions are
determined) of the infected patients had data available
pertaining to underlying health conditions. This result is
consistent with findings from the New York State
Department of Health and the Centers for Disease Control
and Prevention, which suggest that 88.0% of fatalities in
NY State are of patients with underlying health
conditions. This analysis was limited by small numbers
and missing data because of the burden placed on
reporting health departments with rapidly rising case
counts, and these findings may change as additional data
become available.
As states look to the future and consider reopening local
economies, these findings may be valuable for politicians,
lawmakers and businesses’ planning and
decisionmaking. Understanding which groups of people
are most at risk during this pandemic may be helpful in
the transition to more targeted public health care
guidelines, allowing part of society to return to “normal.
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