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Administrative data may provide incomplete understanding 
of pandemic disease impact. Medical record review–based 
assessments of COVID-19–related causes of death were 
conducted among people with diagnosed HIV in New York 
State, which identified more COVID-19–related causes of death 
than Vital Statistics, thereby offering a deeper understanding of 
the pandemic’s impact on this population.

Keywords. AIDS; cause of death; COVID-19; HIV; 
mortality.

Received 22 April 2024; editorial decision 09 September 2024; accepted 16 September 2024; 
published online 18 September 2024

Correspondence: Elizabeth M. Boos, MPH, AIDS Institute, New York State Department of 
Health, Empire State Plaza, Corning Tower, Rm 342, Albany, NY 12237 (elizabeth. 
rosenthal@health.ny.gov); Redd Driver, PhD, AIDS Institute, New York State Department of 
Health, 90 Church Street, New York, NY 10007 (ladectric.driver@health.ny.gov).

Open Forum Infectious Diseases® 

© The Author(s) 2024. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. This is an Open Access article distributed under the terms of the 
Creative Commons Attribution-NonCommercial-NoDerivs licence (https://creativecommons. 
org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of 
the work, in any medium, provided the original work is not altered or transformed in any 
way, and that the work is properly cited. For commercial re-use, please contact reprints@oup.-
com for reprints and translation rights for reprints. All other permissions can be obtained 
through our RightsLink service via the Permissions link on the article page on our site—for fur-
ther information please contact journals.permissions@oup.com. 
https://doi.org/10.1093/ofid/ofae543

Administrative data surveillance systems such as Vital Statistics 
play a critical role in monitoring and understanding the impact 
of diseases, behaviors, and events that are in a relatively steady 
state [1, 2]. While these traditional systems for tracking and un-
derstanding the impact of disease are effective, they may be-
come strained during a novel disease outbreak. Specifically, 
the time lag and slow-changing data being collected limit the 
ability to understand an outbreak [3], diminishing efforts to es-
tablish public health priorities, engage in prevention activities, 
or address disease burden. Additionally, studies show that ad-
ministrative data may not be accurate or complete and errors in 
mortality reporting are common [4]. Thus, surveillance data 

may not be adequate for providing insight into the impact of 
an outbreak on vulnerable populations with underlying medi-
cal conditions given the challenges in ascertaining comorbid 
conditions [5, 6]. However, these populations are at increased 
risk of adverse health outcomes, including mortality, during 
outbreaks such as the recent COVID-19 pandemic.

In New York State (NYS), an epicenter of the pandemic, ap-
proximately 19% (38 480) of all deaths in 2020 were COVID-19 
related [7]. Among New Yorkers who experienced severe 
COVID-19–related outcomes, risk of hospitalization or death 
among persons with diagnosed HIV (PWDH) was significantly 
higher than among affected persons without HIV. Mortality 
among PWDH in NYS increased 32% from 1794 deaths in 
2019 to 2367 in 2020 before declining again in 2021 [8]. 
Notably, this was the first time that the state experienced an in-
crease in deaths among PWDH since 2013. This percentage in-
crease also exceeded that in the overall NYS population: a 30% 
increase from 156 405 deaths in 2019 to 203 393 in 2020 [9, 10].

The change in the trajectory of HIV mortality during the 
height of the COVID-19 pandemic highlights the need to expe-
ditiously understand the impact that an epidemic has on mortal-
ity among vulnerable populations. Utilizing medical record 
review may provide an innovative means to supplement admin-
istrative data to understand and address outbreaks in vulnerable 
populations. The primary purpose of this study was to quantify 
COVID-19–related causes of death among PWDH in NYS 
through medical record reviews to inform the extent to which 
this methodology is effective at supplementing traditional ad-
ministrative data sources during pandemic outbreaks.

METHODS

Study Population and Data Sources

We conducted a retrospective cohort study of PWDH reported to 
NYS HIV surveillance who died in a hospital from March through 
December 2020 to determine the deaths attributable to COVID-19 
during the first 9 months of the pandemic. Two sources constitut-
ed the data for this study: (1) the NYS HIV surveillance registry, 
which receives name-based HIV-related laboratory test reports 
for individuals who receive HIV-related care in NYS [11], and 
(2) medical record abstractions. Following consultation with the 
NYS Department of Health institutional review board, this study 
was determined to be public health surveillance and did not re-
quire board review.

Deaths occurring in 2020 among PWDH were identified 
through the NYS HIV surveillance registry (n = 2367) [12]. 
PWDH were excluded if their deaths were not indicated as in 
NYS or the facility of death was not a hospital. Electronic medical 
records were requested from the relevant hospitals by a NYS 
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Department of Health contracting organization for the 923 
PWDH whose facility of death was available and indicated as a 
hospital. Available medical records (n = 888) were abstracted 
by a trained clinical team. Following abstraction, records that in-
dicated a death date prior to 1 March 2020 (n = 139) or an 
HIV-negative status (n = 1) were excluded from analysis. The fi-
nal sample size was 748.

Clinician Review

Three infectious disease physicians (M. H., C. G., J. D.) reviewed 
deidentified medical record abstractions to classify abstracted text 
fields describing details related to underlying and contributing 

cause of death (COD), in aggregate, into 4 mutually exclusive cat-
egories: COVID-19 related, HIV related, neither COVID-19 or 
HIV, or insufficient information. All records were reviewed by 
at least 2 clinicians. To solidify the classification methodology 
across physicians, the first 20 records were reviewed and 
discussed by all 3 physicians. Reviewer agreement was calculated 
by Krippendorff α, which indicated moderate agreement 
(α = 0.57). Discordant responses were resolved to consensus 
via discussion among all 3 physicians. Records denoted as having 
insufficient information for COD determination received a final 
review by C. G. with additional indicators for CD4-defined AIDS: 
CD4 cell count <200 cells/mm3 and CD4 percentage <14% based 

Table 1. Patient Characteristics and Causes of Death Among PWDH Who Died in NYS Hospitals in 2020

PWDH 
Who Died 

in NYS 
Hospitals 
in 2020

COVID-19 
Related HIV Related

Not HIV or 
COVID-19

Insufficient 
Information

No. % No. Row % No. Row % No. Row % No. Row % P Value

Overall 748 378 50.5 24 3.2 251 33.6 95 12.7

Gender identity .44a

Female 241 32.2 115 47.7 6 2.5 84 34.9 36 14.9

Male 507 67.8 263 51.9 18 3.6 167 32.9 59 11.6

Sex at birth .05a,b

Female 110 14.7 49 44.6 4 3.6 44 40.0 13 11.8

Male 240 32.1 132 55.0 10 4.2 87 36.3 11 4.6

Not documented 398 53.2 197 49.5 10 2.5 120 30.2 71 17.8

Age at death, y <.0001c

20–49 130 17.4 40 30.8 10 7.7 58 44.6 22 16.9

50–59 214 28.6 102 47.7 9 4.2 72 33.6 31 14.5

60–69 250 33.4 132 52.8 5 2.0 82 32.8 31 12.4

≥70 154 20.6 104 67.5 0 .0 39 25.3 11 7.1

Race and ethnicity <.0001a

Non-Hispanic White, Asian, American Indian, or Alaska Natived 71 9.5 31 43.7 2 2.8 31 43.7 7 9.9

Non-Hispanic Black 332 44.4 185 55.7 11 3.3 111 33.4 25 7.5

Hispanic 150 20.1 85 56.7 7 4.7 49 32.7 9 6.0

Not documented 186 24.9 74 39.8 4 2.2 55 29.6 53 28.5

Unknown (chart specified) 9 1.2

Smoking status <.0001a

Ever 232 31.0 101 43.5 11 4.7 101 43.5 19 8.2

Never 203 27.1 120 59.1 6 3.0 59 29.1 18 8.9

Not documented 313 41.8 157 50.2 7 2.2 91 29.1 58 18.5

Housing status .0499b,e

Stable or hospice 528 70.6 280 53.0 17 3.2 189 35.8 42 8.0

Supportive (group, institutional) 114 15.2 70 61.4 4 3.5 37 32.5 3 2.6

Homeless, shelter, or single-room occupancy 19 2.5 6 31.6 2 10.5 9 47.4 2 10.5

Not documented 87 11.6 22 25.3 1 1.2 16 18.4 48 55.2

Low CD4 <.0001a

Yes 403 53.9 174 43.2 23 5.7 160 39.7 46 11.4

No 345 46.1 204 59.1 1 .3 91 26.4 49 14.2

Abbreviations: NYS, New York State; PWDH, people with diagnosed HIV.  
aP value generated with Pearson χ2.  
bExcludes not documented.  
cP value generated with Monte Carlo estimate for the exact test.  
dIncludes 66 non-Hispanic White persons, 4 Asian, and 1 American Indian/Alaska Native.  
eP value generated with Fisher exact text.
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on the most recent laboratory reporting to NYS HIV surveillance 
within 2 years of death. Records that still did not have sufficient 
details to determine COD remained classified as “insufficient in-
formation” for the bivariate analysis and were excluded from re-
gression analyses.

Statistical Analysis

Descriptive statistics for patient demographic and clinical char-
acteristics (gender, sex assigned at birth, race and ethnicity, 
most recent housing, and tobacco smoking history) were gen-
erated for patients included in the final analysis, and bivariate 
analyses were conducted to assess the distribution of COD by 
patient characteristics. Pearson χ2 test, Fisher exact test, and 
Monte Carlo estimation of the exact test were used, where ap-
propriate, to test for statistical significance; results were deemed 
statistically significant at P < .05. Logistic regression analyses 
were conducted to determine the odds of COVID-19–related 
death (vs non–COVID-19 related), adjusting for statistically 
significant characteristics. Analyses were conducted with SAS 
(version 9.4; SAS Institute).

RESULTS

Among PWDH who died in NYS hospitals between March and 
December 2020, the majority identified as male (67.8%), were 
aged 50 to 59 years (28.6%) or 60 to 69 years (33.4%), had race 
and ethnicity documented as non-Hispanic Black (44.4%) or 

Hispanic (20.1%), and were stably housed or in hospice (70.6%; 
Table 1). Over half (50.5%) of deaths were deemed to be 
COVID-19 related, as opposed to 3.2% HIV related and 33.6% re-
lated to neither HIV nor COVID-19. Approximately 13% of cases 
did not have sufficient information to determine COD from 
medical records. These trends in COD continued across most de-
mographic groups, with the majority of COD being COVID-19 
related. COD varied significantly at the bivariate level by age at 
death, race and ethnicity, smoking status, and housing status. 
COVID-19–related CODs were more prevalent as age increased, 
from 30.8% among patients aged 20 to 49 years to 67.5% among 
patients aged ≥70 years; they were also more prevalent among pa-
tients who were non-Hispanic Black (55.7%) or Hispanic 
(56.7%), among patients who never smoked (59.1%), and among 
patients who lived in supportive housing (61.4%).

Adjusting for age, race and ethnicity, smoking, and 
CD4-defined AIDS, the odds were attenuated but still increased 
significantly with age as compared with PWDH aged 20 to 49 
years (Table 2). Adjusted odds of COVID-19–related death 
were significantly more likely among PWDH who were non- 
Hispanic Black (adjusted odds ratio [aOR], 1.79; 95% CI, 1.01– 
3.19) and Hispanic (aOR, 2.13; 95% CI, 1.13–4.01) as compared 
with non-Hispanic White and Asian. Smoking (aOR, 0.54; 95% 
CI, .35–.82) and CD4-defined AIDS (aOR, 0.50; 95% 
CI, .36–.70) also significantly decreased the adjusted odds of 
COVID-19–related deaths.

DISCUSSION

Our medical record review yielded a determination that greater 
than half of all deaths among PWDH who died between March 
and December 2020 in NYS hospitals were related to COVID-19. 
This is much higher than the 18% underlying and 2% contribut-
ing COD listed as COVID-19 among PWDH in NYS in 2020 in 
Vital Statistics data [13]. The substantial impact of the 
COVID-19 pandemic on hospitals in NYS may have resulted 
in hospitalization primarily of more severe COVID-19 cases 
[14]. While this likely contributes to some of the difference be-
tween the prevalence of COVID-19–related COD from our 
study and the previous Vital Statistics–based work, our medical 
record review methodology identified COVID-19–related deaths 
at nearly 20 percentage points higher than a Vital Statistics anal-
ysis of our specific sample of PWDH (31%; W. Patterson, MPH, 
email communication, November 2023). A limitation of this 
study was the inability to disaggregate underlying and contribut-
ing causes of death from the medical record review. Future re-
search would benefit from matched analyses of medical record 
reviews and Vital Statistics data to ascertain underlying and con-
tributing causes of death.

The supplemental clinical data available through compre-
hensive reviews of abstracted medical records yielded valuable 
information to provide a greater understanding of the impact 

Table 2. Odds of COVID-19–Related Death Among PWDH Who Died in 
NYS Hospitals in 2020

OR 95% CI aORa 95% CI

Age at death, y

20–49 1 [Ref] 1 [Ref]

50–59 2.14 1.32 3.49 2.02 1.21 3.38

60–69 2.58 1.60 4.15 2.37 1.43 3.92

≥70 4.53 2.65 7.75 3.67 2.08 6.47

Race and ethnicity

Non-Hispanic White and Asian 1 [Ref] 1 [Ref]

Non-Hispanic Black 1.61 .94 2.77 1.79 1.01 3.19

Hispanic 1.62 .89 2.93 2.13 1.13 4.01

Not documented 1.34 .73 2.43 1.52 .81 2.87

Smoking status

Ever 0.49 .33 .73 0.54 .35 .82

Never 1 [Ref] 1 [Ref]

Not documented 0.87 .59 1.29 0.85 .56 1.29

Low CD4

Yesb 0.43 .31 .59 0.50 .36 .70

No 1 [Ref] 1 [Ref]

Includes 645 observations; excludes those with cause of death assigned as “insufficient 
information.”  

Abbreviations: aOR, adjusted odds ratio; NYS, New York State; OR, odds ratio; PWDH, 
people with diagnosed HIV; Ref, reference.  
aAdjusted for age, race and ethnicity, smoking, and CD4.  
bIf a person had a CD4 count <200 or CD4 percentage <14% at any time within 730 days 
(2 years) before the date of death.
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of COVID-19 on PWDH. While these reviews can be resource 
intensive, this methodology can be replicated within health care 
institutions and networks that may not have ready access to 
Vital Statistics or other administrative data, providing a means 
to better understand the impact of the COVID-19 pandemic or 
other significant events on vulnerable populations. Moreover, 
although the present analysis was conducted on an extended 
retrospective timeline, medical record review can provide a 
more real-time understanding of public health issues than 
what is possible with time-lagged administrative data [15, 16].
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