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Background: The unadjusted life expectancy of U.S. women with 
HIV is 12 years less than U.S. women without HIV. Understanding 
how women with HIV die is necessary to reduce this disparity but is 
compromised by well-documented flaws with death certificate data.

Setting: University of California, San Francisco Women’s HIV 
Program.

Methods: Using a period cross-sectional design, we compared 
multiple causes of death in women with HIV determined by 
structured meetings of an interdisciplinary clinic team with multiple 
causes of death listed on death certificates. We included deaths 
occurring between 2004 and 2023.

Results: The study included 40 women (38 cisgender, two trans-
gender) with HIV. The clinic team identified substance use and 
mental illness as the most common causes of death, each occurring 
in 58% of cases (n = 23). Death certificates included substance use in 
13% (n = 5) of cases and mental illness in only 5% (n = 2) of cases. 
By contrast, death certificates identified HIV/AIDS as the most 
common cause of death, occurring in 68% (n = 27) of cases, 
although the clinic team determined it was a cause of death in only 
15% (n = 6).

Conclusion: To track the epidemic and guide resource allocation, 
death certificate data should be supplemented with information from 
providers with in-depth knowledge of each patient. To improve life 
expectancies of women with HIV, it is necessary to move beyond 
a biomedical focus on viral suppression to robust efforts to address 
mental and behavioral health. We include several policy recom-

mendations to reach this goal, including extending the HIV Care 
Continuum to include “survival”.
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INTRODUCTION
Despite widespread access to effective antiretroviral 

therapy, women with HIV in the United States continue to 
experience higher rates of premature death than women 
without HIV. The unadjusted life expectancy of US women 
with HIV is estimated to be 12 years less than that of women 
without HIV (76 years compared with 88 years). 1

Death in both men and women with HIV is now largely 
driven by common comorbidities not related to HIV/AIDS, 
such as cardiovascular disease, liver disease, substance use, 
and non-AIDS malignancies. 2–6 In North America and 
Europe, the proportion of deaths among men and women 
with HIV due to AIDS declined from 49% in 1996–1999 to 
16% in 2016–2020. 7

Higher rates of death unrelated to HIV likely explain 
the profound disparities in life expectancy between women 
with and without HIV. For example, an analysis of all coded 
conditions listed on death certificates (ie, underlying and 
contributing causes of death) among people with HIV in San 
Francisco between 1996 and 2013 found that women with 
HIV were 25 times more likely to die from a drug overdose,
7 times more likely to die from chronic lung disease, 5 times 
more likely to die from liver disease, and twice as likely to die 
from heart disease than women in the general population of 
California. 8

Understanding how women with HIV die is critical to 
inform the surveillance of HIV, allocation of resources, 
evaluation of interventions, design of models of care, and 
reduction in the disparity in life expectancies between US 
women with and without HIV. However, this understanding 
is limited by well-known flaws with death certificates, which 
are often completed by hospital physicians, medical exam-
iners, or coroners who are unfamiliar with patients’ medical 
and psychosocial histories. 9 Stigmatized physical and behav-
ioral health conditions, such as substance use, are known to 
be underreported on death certificates. 2,10

As a result, death certificates are often incomplete or 
inaccurate, as evidenced by studies comparing death
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certificates with expert medical record review, 2,11,12 autopsy 
reports, 13,14 reports from next of kin, 11 and hospital claims. 15 

These alternative methods of determining causes of death 
may be more sensitive and specific than death certificates but 
do not include input from interdisciplinary clinical teams (eg, 
nurses, physicians, social workers, therapists, pharmacists) 
who typically care for women with HIV over many years 
within HIV-focused primary care clinics. These long-term 
relationships provide in-depth knowledge of patients’ clinical 
and behavioral experiences and the social and structural 
determinants of health, making these teams a critical source of 
information on the intersecting medical and psychosocial 
factors that contribute to death. Soliciting this information 
directly from such teams can provide a more accurate and 
nuanced understanding of how women with HIV die. Direct 
comparisons between death certificate data and determina-
tions made by interdisciplinary clinic teams are lacking in the 
literature. This study examined causes of death in a women’s 
HIV primary care clinic over a 20-year period after the broad 
availability of antiretroviral medications.

METHODS
Using a period cross-sectional design, we compared the 

multiple causes of death of women with HIV determined by 
interdisciplinary clinic team members who had in-depth 
knowledge of each patient (“clinic determined”), with the 
multiple causes of death listed on each death certificate. The 
study was conducted in a single HIV primary care clinic, the 
Women’s HIV Program (WHP) at the University of Cal-
ifornia, San Francisco (UCSF). WHP is a US Health 
Resources and Services Administration Ryan White HIV/ 
AIDS Program primary care clinic serving predominantly 
low-income women with HIV from racial and ethnic minority
groups. 

Using the clinic’s electronic health record (EHR), we 
identified patients who (1) were in care at WHP at the time of 
their death; (2) identified as women (cisgender and trans-
gender); and (3) died in the 20-year period between 2004 and 
2023 (n = 47). We excluded individuals whose primary care 
provider had left the clinic and was not available to participate 
(n = 7). Excluded and included patients did not differ with 
regard to age at death, location of death, race, or gender 
identity, although more excluded patients died in the earlier 
half of the study period. Characteristics of the 40 people 
included in the analysis were obtained from death certificates, 
the EHR, and from an ongoing observational study (with 
permission from the UCSF Institutional Review Board). 16 

The UCSF Institutional Review Board determined this study 
to be exempt.

Determination of Causes of Death by the
Interdisciplinary Team

For each death, we convened an interdisciplinary 
“Causes of Death” meeting involving team members who 
had provided medical or psychosocial care for the patient. At 
minimum, each meeting included the patient’s primary care 
provider (nurse practitioner or physician) and principal

psychosocial provider (social worker or case manager). 
Additional participants included other team members with 
in-depth knowledge of each patient (eg, therapist, psychiatric 
nurse practitioner, clinic-based pharmacist, and other social 
workers and case managers), as well as study staff recording 
the meeting. The discussion for each patient lasted between 
30 and 45 minutes. The median number of clinic team 
members attending each meeting was 5 (range 4–9). 

Meetings followed a prescribed structure, starting with 
the primary care provider’s summary of the patient’s medical 
history. The team was then asked, “What were the most 
significant factors that led to the patient’s death?” Participants 
answered from their perspective and experience with the 
patient. For the five deaths that resulted in autopsies, the 
primary care provider had previously reviewed the autopsy 
report. Team members were able to review the EHR and/or 
clinical notes before and during the meeting. Final determi-
nation of causes of death was achieved by group consensus. 

All medical, psychological, behavioral, and social 
determinants of health could be considered causes of death 
except “experiences of psychological trauma.” This cause of 
death was excluded because it represents a broad array of 
experiences, arose in nearly every meeting, is a near-universal 
experience for low-income women with HIV, 17 and because 
the many more specific trauma-related physical and behav-
ioral health conditions were included.

Causes of Death meetings began in 2014. Initial 
meetings reviewed deaths that occurred up to 10 years earlier. 
Meetings were then conducted as patients died, typically 
within 2 months of each death. Causes of Death meetings are 
now a regular part of clinic activities.

Determination of Causes of Death From
Death Certificates

We obtained copies of official California State death 
certificates for all 40 included patients. We identified multiple 
causes of death from death certificates by compiling the 
immediate and underlying causes of death listed on Line 
107 “Cause of Death” and those listed on Line 112 “Other 
Significant Conditions Contributing to Death.” For coroner-
reviewed deaths, we included Line 119 “Manner of Death” 
(Natural, Accident, Homicide, Suicide).

Data Analysis
All causes of death (clinic-determined and death 

certificate) were coded by International Classification of 
Diseases (ICD)-10 category using a widely available, online 
database (ICD10data.com). A physician (EM) and member of 
the study team (YC) identified ICD-10 codes, with differ-
ences resolved by discussion and consensus. The same 
individuals repeated the process to confirm accuracy.

To ensure that discrepancies between causes of death 
identified by the interdisciplinary team and death certificates 
did not result from subtle differences in how similar diseases 
and conditions were coded, we created overarching categories 
of death (eg, lung disease, cardiovascular disease, mental 
illness) that encompassed individual subcategories. For
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example, lung disease included chronic obstructive pulmo-
nary disease, emphysema, and bronchiectasis. Because some 
causes of death occurred infrequently, we created 2 “other” 
categories. The other–life-threatening category, included 
conditions that are potential causes of death but occurred 
infrequently in our sample, such as myopathy and “other 
complications of vascular dialysis catheter.” By contrast, the 
other–non-life-threatening category included common con-
ditions associated with the dying process that are rarely 
considered causes of death (eg, fluid overload, pancytopenia) 
and conditions that are almost never considered causes of 
death (eg, cannabis use and mild cervical dysplasia). When 
a patient had multiple causes of death within the same 
overarching category (eg, chronic obstructive pulmonary 
disease, emphysema, and bronchiectasis within lung disease), 
the overarching category was counted only once.

For homicides, suicides, and accidental drug overdoses, 
we did not separately count the specific mechanisms of death 
(eg, “assault by handgun discharge,” “acute fentanyl and 
cocaine intoxication”). Drug overdoses were considered 
accidental unless they were suicides. The category of sub-
stance use (nonprescribed, illicit) was defined as a problematic 
pattern of illicit substance use (opioids, cocaine, methamphet-
amines, and/or LSD) that affects health and well-being, 
similar to the clinical term “substance use disorder.” Treat-
ment nonadherence included nonadherence to prescribed 
medications and/or treatment recommendations (eg, regular 
clinic appointments and/or hospitalization). We included HIV 
stigma as a cause of death. HIV stigma is defined as negative 
attitudes, beliefs, and/or discrimination directed toward 
people with or associated with HIV/AIDS 18 and is consistent 
with the ICD-10 codes Z60.4 (social exclusion and rejection) 
and/or Z60.5 (target of perceived adverse discrimination and 
persecution). HIV stigma was considered a cause of death 
when it interfered with necessary medications and/or treat-
ments or was a clear contributor to another cause of death (eg, 
medication nonadherence, depression).

We compared the frequency of each cause of death 
category determined by the clinic’s interdisciplinary team 
with those on the death certificates. We used Stata 18.0 to 
calculate descriptive statistics. 19

RESULTS
The study included 40 cisgender and transgender 

women with HIV (Table 1). Most were women from racial 
and ethnic minority groups (68%) with a high school 
education or less (53%). Approximately one-third died in 
a residence, one-third in a hospital, one-quarter in another 
type of facility (eg, hospice, skilled nursing facility), and 
two were victims of homicide in the community. Among 
the 70% of women who had laboratory tests within a year 
of their death, 68% had a viral load less than 200 copies per 
milliliter, and 68% had a CD4 count .200 cells per cubic 
millimeter.

Substance use (nonprescribed, illicit) and mental illness 
were the most common causes of death identified by the clinic 
team, with each occurring in 58% of cases (Table 2). By 
contrast, death certificates only included substance use in

13% of cases and mental illness in 5% of cases (Fig. 1). The 
clinic team identified suicide as a cause of death in 13% of 
cases, whereas death certificates only included it in 3%. The 
clinic team identified 4 causes of death that were not included 
on any death certificate: treatment nonadherence (30%), HIV 
stigma (15%), substance use (cigarettes) (13%), and intimate 
partner violence (IPV; 13%).

By contrast, death certificates identified HIV/AIDS as 
the most common cause of death, including it in 68% of 
cases, whereas the clinic team determined it was a cause of 
death in only 15%. After HIV/AIDS, death certificates most 
commonly identified other–non–life-threatening conditions 
(38%) and cardiovascular disease (33%) as causes of death. 
Among major organ system causes, clinic and death

TABLE 1. Demographic and Death Characteristics of Women 
With HIV, 2004–2023 (N = 40)

Mean (SD), Median, 
Range n (%)

Age 55.5 (11.0), 58, 23– 
76

Gender identity

Cisgender 38 (95.0)

Transgender 2 (5.0)

Race/ethnicity

African American/Black 19 (47.5)

Caucasian/White 13 (32.5)

Asian/Pacific Islander 3 (7.5)

Hispanic 3 (7.5)

Multiple races/ethnicities 1 (2.5)

Other 1 (2.5)

Education

High school, GED, or less 21 (52.5)

Some college, associate degree, or
professional training

13 (32.5)

Completed college, or more 5 (12.5)

Unknown 1 (2.5)

CD4 count*

,200 cells/mm 3 9 (22.5)

200+ cells/mm 3 19 (47.5)

No data within 1 year of death 12 (30.0)

Viral load* , †

Detectable virus ($200 copies/mL) 11 (27.5)

Undetectable (,200 copies/mL) 23 (57.5)

No data within 1 yr of death 6 (15.0)

Year of death

2004–2009 4 (10.0)

2010–2014 7 (17.5)

2015–2019 9 (22.5)

2020–2023 20 (50.0)

Location of death

Residence, including under hospice 14 (35.0)

Hospital inpatient 14 (35.0)

Facility (hospice, nursing home, etc) 10 (25.0)

Community/street 2 (5.0)

*CD4 and viral load values preceding death, up until 1 yr prior.
†We use the threshold of 200 copies per milliliter as undetectable because this 

allowed for consistency over the 20-year study period.
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certificate-determined causes of death were nearly congruent 
(differing by 5% or less), with the exception that death 
certificates identified cardiovascular disease almost twice as 
frequently (33% versus 18%).

DISCUSSION
To our knowledge, this is the first study that compares 

multiple causes of death listed on death certificates to those 
determined using structured input from interdisciplinary clinic 
team members who knew each patient well. We found 
substantial differences in causes of death when comparing 
these two methods in a cohort of women with HIV. Substance 
use (nonprescribed, illicit) and mental illness were the two 
most common clinic-determined causes, each contributing to 
58% of the deaths. By comparison, just 13% of death 
certificates included substance use and only 5% included 
mental illness. As such, death certificates missed substance 
use 91% of the time and mental illness 78% of the time. Death 
certificates also underrepresented other mental/behavioral 
health and violence-related factors, including treatment non-
adherence (10% versus 5%), suicide (13% versus 3%), HIV 
stigma (13% versus 0%), and IPV (13% versus 0%). 
Conversely, death certificates overrepresented HIV/AIDS as

a cause of death compared with structured input from 
providers (68% versus 15%).

These discrepancies have serious real-world consequen-
ces. Governmental agencies use death certificates to compile 
vital statistics, which guide public health officials, policy 
makers, researchers, and clinicians in tracking the HIV 
epidemic, allocating resources, designing and evaluating 
interventions, and developing models of care. These data 
are also used by people with HIV and their allies to 
understand and respond to risks to the health and well-
being of their communities and themselves. Inaccuracies or 
omissions in death certificates undermine the ability of public 
health professionals and medical providers to support women 
with HIV and reduce threats to their mortality. Underrepre-
sentation of mental/behavioral health and violence as causes 
of death on death certificates detracts attention from these 
important areas. Conversely, overrepresentation of HIV as 
a cause of death likely contributes to a narrower emphasis on 
control of the virus as a focus of HIV research, public health, 
and care. Controlling the virus has been lifesaving for people 
with HIV and continues to be critical for prevention. 
However, at this juncture, maintaining this narrow focus 
does little to address the most common causes of death among 
women who already have HIV and are dying from causes 
unrelated to it.

The high rates of deaths related to mental/behavioral 
health and violence observed in this study can be explained, 
at least in part, by disproportionate rates of childhood and 
adult trauma experienced by women with HIV. 16,17 In a prior 
study conducted in the same clinic, 16 58% of women with 
HIV reported experiencing four or more categories of adverse 
childhood experiences (ACEs), compared with 19% in the 
general population of women. 20 Women with HIV also 
experience twice the rate of IPV (55% versus 25%), 5 times 
the rate of lifetime sexual abuse (61% versus 12%), and more 
than 5 times the rate of posttraumatic stress disorder (30% 
versus 5%). 17 Trauma, especially during childhood or in the 
absence of strong protective factors (eg, safe stable nurturing 
relationships and environments), is strongly correlated with 
adult physical and behavioral illness and early death. 21–25 For 
example, populations experiencing four or more ACEs are 
more than 30 times more likely to attempt suicide, 21 10 times 
more likely to use injection drugs, heroin, or cocaine, 21 

7 times more likely to be a victim of violence, 23 5 times more 
likely to be depressed, 25 and over 3 times more likely to 
smoke, 25 compared with those with no ACEs. In this way, 
experiences of trauma among women with HIV are strongly 
associated with subsequent health outcomes. Providing care 
designed and resourced to help people heal from and prevent 
further trauma is critical to reducing deaths among women 
with HIV.

Overrepresentation of HIV on death certificates may be 
due to prior effective advocacy to overcome the stigma of 
acknowledging HIV as a prevalent condition and cause of 
death. 26 It may also reflect a lack of awareness among 
physicians of the progress that has allowed most women with 
HIV to take antiretrovirals, have an undetectable virus, and be 
noncontagious to sexual partners. 27–29 Inflammation from 
uncontrolled HIV and/or toxicity from antiretroviral

TABLE 2. Clinic-Determined Causes of Death Among Women 
With HIV (N = 40)*

Cause of Death
Number of 
Women

Percent of 
Women

Mental illness 23 57.5

Substance use (nonprescribed,
illicit)

23 57.5

Treatment nonadherence 12 30.0

Renal disease 8 20.0

Cardiovascular disease 7 17.5

Non-AIDS cancers 7 17.5

HIV stigma 6 15.0

HIV/AIDS 6 15.0

Liver disease 6 15.0

Other: life threatening 6 15.0

Substance use (cigarettes) 5 12.5

Suicide 5 12.5

Intimate partner violence 5 12.5

Substance use (alcohol) 4 10.0

AIDS-related opportunistic
infections

4 10.0

Lung disease 4 10.0

Infections 4 10.0

Accidental drug overdose 3 7.5

Hepatitis C 3 7.5

Endocrine/metabolic/nutritional 3 7.5

Homicide/murder 2 5.0

Stroke 2 5.0

AIDS-related cancers 1 2.5

Other: non–life threatening 1 2.5

*Some women had multiple causes of death, so the total number of women is not 
equal to 40.
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medications can contribute to cardiovascular disease, renal 
disease, and other causes of early death among people with 
HIV. 30 However, antiretroviral medications have become less 
toxic over the past decade, 31,32 and the rate of complete viral 
suppression is now estimated to be 89% among women 
receiving federally funded HIV Ryan White primary care. 33 

As such, the persistence of high rates of premature death and 
lower life expectancy among women with HIV are more 
likely due to experiences of childhood and adult trauma than

inflammation from HIV or toxicity from antiretroviral 
medications.

The overrepresentation on death certificates of cardiovas-
cular disease and other–non-life-threating conditions (eg, hypo-
natremia, pancytopenia) has been reported previously and is 
likely due to hospital-based physicians completing death 
certificates in the setting of end-stage illness and such conditions 
being common mechanisms of the death process while not 
necessarily being the underlying or contributing cause. 13,14

Figure 1. Clinic-determined versus death certificate causes of death in women with HIV (N = 40).
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This study’s methodology—comparing death certifi- 
cates to structured input from an interdisciplinary team of 
providers who knew each patient well—adds to the literature 
in several important ways. Our study revealed substantially 
higher rates of mental illness being missed as a cause of death 
on death certificates than a prior study comparing death 
certificates with expert review of medical records in a cohort 
of US men and women with HIV. 2 Chart review may not be 
as sensitive for stigmatized psychosocial conditions due to

limitations in provider charting compared with the shared 
knowledge of an interdisciplinary team. Our study also 
identified several relatively prevalent causes of death of 
women with HIV not mentioned on a single death certificate: 
HIV stigma, treatment nonadherence, and IPV. The absence 
of such information in vital statistics renders these conditions 
invisible as causes of excess mortality for women with HIV. 
Finally, anecdotally, the study’s innovative methodology of 
convening an interdisciplinary team of providers to determine

TABLE 3. Policy Recommendations

Overarching Goal: Move Beyond a Narrow Focus on Viral Suppression to Address the Principal Drivers of Premature Death Among Women with HIV

Level Objective Actions Responsible Actors

Providers, clinics, and 
community health 
systems

Implement and expand 
interdisciplinary team-based 

primary care for people with HIV

Integrate behavioral health services into primary care, 
including mental health care, substance use services, 

and violence prevention 

Clinic champions (clinicians and 
staff);,clinic directors, executive 
leadership, advocates, foundations

Transform care delivery to be trauma informed for both 
patients and staff 35 

Incorporate clinic-based programs that reduce isolation 
and stigma and create community among patients (eg, 
expressive therapy through theater, patient leadership 

councils) 

Institute complex care management for patients at high 
risk of death 39 

Convene interdisciplinary team conferences for patients 
at high risk of death to ensure that everything is 

considered and tried before someone dies 

Convene interdisciplinary team conferences after any 
patient dies to clarify clinic-determined causes of death 

to guide clinic resources 

Strengthen and fund community 
services that address drivers of 

premature death

Expand access to trauma-informed inpatient and 
outpatient substance use services, including intensive 
outpatient programs, residential rehabilitation facilities, 

and medication assisted treatment 

Local Ryan White care Councils; local, 
state, and federal government; 

advocates; foundations

Expand visiting nurse programs to provide medical and 
mental health assessments and treatment in patients’ 

homes 

Preserve and expand options for supportive housing 
including traditional board and care 

Research and policy Determine accurate causes of death 
for people with HIV

Replicate current study with other populations of people 
with HIV (eg, men, primarily transgender women) 

Researchers; NIH

Consider methods to integrate clinic-determined causes 
of death into vital statistics to supplement death 

certificate data 

National Center for health statistics, 
CDC; local and state health departments

Add “survival” as the last step of 
the HIV care Continuum 38

Determine the most appropriate methodology for 
measuring and tracking “survival” on the HIV care 

Continuum 

CDC; HRSA HAB; advocates

Track and update “survival” step annually 

Determine and monitor all-cause 
survival among people with HIV

Benchmark survival statistics against general-
population expectations rather than (or in addition to) 
race- or risk-matched comparators to clarify excess all-

cause mortality for people with HIV 

Epidemiologists; CDC

Track and report survival statistics annually for people 
with HIV, benchmarked against general-population 

expectations rather than (or in addition to) race- or risk-
matched comparators 

Local and state health departments; 
CDC

Reauthorize the Ryan White HIV/ 
AIDS Program

Ensure the continuation of evidence-based 
interdisciplinary primary care including integrated 

mental health and substance use services by formally 
reauthorizing Ryan White HIV/AIDS Program with 

statutory inflation-adjusted funding baseline

Congress; advocates

CDC, Centers for Disease Control and Prevention; HRSA HAB, Health Resources and Services Administration HIV/AIDS Bureau; NIH, National Institutes of Health.
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causes of death of their longtime patients was universally 
described by participants as positive, cathartic, and commu-
nity building. Such experiences are potential antidotes to 
provider burnout endemic to the field of primary care.

LIMITATIONS
This study has several limitations. First, there is no gold 

standard for determining the multiple causes of how people 
die. Although our results suggest that the methodology used 
in this study may offer more accurate causes of death than 
others previously reported, 2,11–14 the lack of a gold standard 
prevents definitive determination of the relative accuracy of 
different methods of determining causes of death. Nonethe-
less, our results align with these prior studies using different 
methodologies. In addition, including input from interdisci-
plinary teams addresses concerns expressed in prior studies 
that clinicians completing death certificates have insufficient 
knowledge about patients’ medical and psychosocial histo-
ries. Second, the cross-sectional design over a long study 
period introduces the potential for recall bias. Case reviews of 
deaths that occurred many years before interdisciplinary 
conferences relied on older EHR information and more 
distant recollection as compared with case reviews of more 
recent deaths. Third, the study focused exclusively on women 
with HIV. Its findings are thus not generalizable to men with 
HIV. Given the low percentage of transgender women in the 
sample, the results are similarly not generalizable to this 
population. Fourth, clinic team participants may have been 
influenced by having seen the autopsy reports for the 5 
patients whose deaths were evaluated by the coroner. This 
may have resulted in increased awareness about substance use 
from the toxicology analysis and other observations or 
conclusions in autopsy reports. Nonetheless, in these cases, 
the patients’ substance use and other conditions described in 
the autopsy reports were well known and reported by multiple 
participants. Finally, the study was conducted in a single HIV 
primary care clinic. The causes of death identified there may 
not be representative of the types and frequencies of deaths 
among the general population of US women with HIV. 
Nonetheless, the clinic is part of a national network of federal 
Ryan White HIV/AIDS Program-funded clinics that provide 
interdisciplinary primary care for low-income individuals 
with HIV. Approximately 50% of US individuals with HIV 
receive care in such clinics. 33 Different frequencies of causes 
of death compared with the national population, if present, 
would likely not impact the study’s principal finding of 
omissions on death certificates of mental/behavioral health 
problems and violence. Nonetheless, this limitation justifies 
and informs similar studies in other clinics and regions of the
country.

In conclusion, the results of this study argue for several
practice and policy changes to address the disparity in life 
expectancy between women with and without HIV and move 
beyond a narrow focus on viral suppression to one that 
includes a robust effort to address mental/behavioral health 
and violence (Table 3). Given that these conditions are 
driven, in large part, by experiences of childhood and adult 
trauma, we are afforded pathways for how to do so. Guidance

exists for how to deliver care that is trauma informed 34,35 and 
that acts as a protective factor 36 to buffer the impact of trauma 
on later health and well-being. Evidence also supports robust 
integration of effective alcohol and substance use treatment 
into primary care to prolong life expectancy for people with 
HIV. 37 Policies that affect funding for research and health 
care delivery for women with HIV should prioritize integra-
tion and evaluation of such models of care. Finally, given the 
persistent and significant disparities in life expectancy 
experienced by individuals with HIV, the HIV Care Contin-
uum 38 should be extended beyond viral suppression to 
include “survival.” As a first step, an expert consensus panel 
should be convened to determine the most appropriate 
methodology for measuring and tracking “survival” on the 
HIV Care Continuum.

Most prior studies identifying inaccuracies in death 
certificates have called for improved education of providers. 
Although training is important, the long-standing, seemingly 
intractable flaws of death certificates and results of this study 
suggest that information from death certificates should be 
supplemented with input from interdisciplinary teams of 
providers with in-depth clinical and behavioral knowledge 
of each patient to inform more accurate vital statistics.

ACKNOWLEDGMENTS
The authors acknowledge Judith Auerbach, PhD, Trina 

Johnson, PhD, Jessica Haberer, MD, and Manya Magnus, 
MPH, PhD, for their generous and thoughtful input.

REFERENCES
1. Marcus JL, Leyden WA, Alexeeff SE, et al. Comparison of overall and 

comorbidity-free life expectancy between insured adults with and 
without HIV infection, 2000-2016. JAMA Netw Open. 2020;3:e207954.

2. Schwarcz S, Hessol NA, Spinelli MA, et al. Sensitivity and specificity of 
the National Death Index for multiple causes of death in people with 
HIV. Public Health Rep. 2021;136:595–602.

3. Cima M, Parker RD, Ahmed Y, et al. Cause of death in HIV-infected 
patients in South Carolina (2005–2013). Int J STD AIDS. 2016;27:25–32.

4. Farahani M, Mulinder H, Farahani A, et al. Prevalence and distribution of 
non-AIDS causes of death among HIV-infected individuals receiving 
antiretroviral therapy: a systematic review and meta-analysis. Int J STD 
AIDS. 2017;28:636–650.

5. Antiretroviral Therapy Cohort Collaboration. Life expectancy of indi-
viduals on combination antiretroviral therapy in high-income countries: 
a collaborative analysis of 14 cohort studies. Lancet. 2008;372:293–299.

6. Bosh KA, Johnson AS, Hernandez AL, et al. Vital signs: deaths among 
persons with diagnosed HIV infection, United States, 2010–2018. 
MMWR Morb Mortal Wkly Rep. 2020;69:1717–1724.

7. Trickey A, McGinnis K, Gill MJ, et al. Longitudinal trends in causes of 
death among adults with HIV on antiretroviral therapy in Europe and 
North America from 1996 to 2020: a collaboration of cohort studies. 
Lancet HIV. 2024;11:e176–e185.

8. Hessol NA, Schwarcz SK, Hsu LC, et al. Gender differences in causes of 
death among persons with HIV/AIDS in San Francisco, California, 
1996–2013. Int J STD AIDS. 2018;29:135–146.

9. Understanding Death Data Quality. Cause of Death from Death 
Certificates. Available at: https://www.cdc.gov/nchs/data/nvss/ 
coronavirus/cause-of-death-data-quality.pdf. Accessed March 31, 2026.

10. Morgan A, Andrew T, Guerra SMA, et al. Provider reported challenges 
with completing death certificates: a focus group study demonstrating 
potential sources of error. PLoS One. 2022;17:e0268566.

11. Halanych JH, Shuaib F, Parmar G, et al. Agreement on cause of death 
between proxies, death certificates, and clinician adjudicators in the

Causes of Death of Women With HIVJ Acquir Immune Defic Syndr � Volume 101, Number 7, July 1, 2026

Copyright © 2026 The Author(s). Published by Wolters Kluwer Health, Inc. www.jaids.com | 707

https://www.cdc.gov/nchs/data/nvss/coronavirus/cause-of-death-data-quality.pdf
https://www.cdc.gov/nchs/data/nvss/coronavirus/cause-of-death-data-quality.pdf


reasons for Geographic and Racial Differences in Stroke (REGARDS) 
study. Am J Epidemiol. 2011;173:1319–1326.

12. McGivern L, Shulman L, Carney JK, et al. Death certification errors and 
the effect on mortality statistics. Public Health Rep. 2017;132:669–675. 
doi.

13. Schuppener LM, Olson K, Brooks EG. Death certification: errors and 
interventions. Clin Med Res. 2020;18:21–26.

14. Smith Sehdev AE, Hutchins GM. Problems with proper completion and 
accuracy of the cause-of-death statement. Arch Intern Med. 2001;161: 
277–284.

15. Govindan S, Shapiro L, Langa KM, et al. Death certificates underesti-
mate infections as proximal causes of ceath in the U.S. PLoS One. 2014; 
9:e97714.

16. Cuca YP, Shumway M, Machtinger EL, et al. The association of trauma 
with the physical, behavioral, and social health of women living with 
HIV: pathways to guide trauma-informed health care interventions. 
Womens Health Issues. 2019;29:376–384.

17. Machtinger EL, Wilson TC, Haberer JE, et al. Psychological trauma and 
PTSD in HIV-positive women: a meta-analysis. AIDS Behav. 2012;16: 
2091–2100.

18. UNAIDS. Evidence for eliminating HIV-related stigma and discrimina-
tion — guidance for countries to implement effective programmes to 
eliminate HIV-related stigma and discrimination in six settings. 2020. 
Available at: https://www.unaids.org/en/resources/documents/2020/ 
eliminating-discrimination-guidance. Accessed November 3, 2024.

19. StataCorp. 2023. Stata Statistical Software: Release 18. College Station, 
TX: StatCorp LLC.

20. Swedo EA, Aslam MV, Dahlberg LL, et al. Prevalence of adverse 
childhood experiences among U.S. adults — behavioral risk factor 
surveillance System, 2011–2020. MMWR Morb Mortal Wkly Rep. 2023; 
72:707–715.

21. Hughes K, Bellis MA, Hardcastle KA, et al. The effect of multiple 
adverse childhood experiences on health: a systematic review and meta-
analysis. Lancet Public Health. 2017;2:e356–e366.

22. Bethell C, Jones J, Gombojav N, et al. Positive childhood experiences 
and adult mental and relational health in a statewide sample: associations 
across adverse childhood experiences levels. JAMA Pediatr. 2019;173: 
e193007.

23. Petruccelli K, Davis J, Berman T. Adverse childhood experiences and 
associated health outcomes: a systematic review and meta-analysis. Child 
Abuse Neglect. 2019;97:104127.

24. Bhushan D, Kotz K, McCall J, et al. The Roadmap for Resilience: The 
California Surgeon General’s Report on Adverse Childhood Experi-
ences, Toxic Stress, and Health. Office of the California Surgeon 
General; 2020:94–130. 10.48019/PEAM8812

25. Merrick MT, Ford DC, Ports KA, et al. Vital signs: estimated proportion 
of adult health problems attributable to adverse childhood experiences 
and implications for prevention - 25 States, 2015-2017. MMWR Morb 
Mortal Wkly Rep. 2019;68:999–1005.

26. Hessol NA, Buchbinder SP, Colbert D, et al. Impact of HIV infection on 
mortality and accuracy of AIDS reporting on death certificates. Am J 
Public Health. 1992;82:561–564.

27. Chang MH, Guo Y, Acbo A, et al. Antiretroviral stewardship: top 10 
questions encountered by stewardship teams and solutions to optimize 
therapy. Clin Ther. 2024;46:455–462.

28. Bor J, Fischer C, Modi M, et al. Changing knowledge and attitudes 
towards HIV treatment-as-prevention and “undetectable = untransmit-
table”: a systematic review. AIDS Behav. 2021;25:4209–4224.

29. Calabrese SK, Mayer KH, Marcus JL. Prioritising pleasure and correct-
ing misinformation in the era of U=U. Lancet HIV. 2021;8:e175–e180.

30. Deeks SG, Phillips AN. HIV infection, antiretroviral treatment, ageing, 
and non-AIDS related morbidity. BMJ. 2009;338:a3172.

31. Menéndez-Arias L, Delgado R. Update and latest advances in antire-
troviral therapy. Trends Pharmacol Sci. 2022;43:16–29.

32. Vos AG, Venter WDF. Cardiovascular toxicity of contemporary 
antiretroviral therapy. Curr Opin HIV AIDS. 2021;16:286–291.

33. Health Resources and Services Administration. Ryan White HIV/AIDS 
Program Annual Data Report 2022. Health Resources and Services 
Administration. 2023. Available at: https://www.dallascounty.org/ 
Assets/uploads/docs/rwpc/data/RWHA-Annual-Client-Level-Data-
Report-2022-20231213.pdf. Accessed June 9, 2025.

34. Substance Abuse and Mental Health Services Administration. SAMH-
SA’s Concept of Trauma and Guidance for a Trauma-Informed 
Approach. 2014. Available at: https://ncsacw.acf.hhs.gov/userfiles/files/ 
SAMHSA_Trauma.pdf

35. Machtinger EL, Davis KB, Kimberg LS, et al. From treatment to healing: 
inquiry and response to recent and past trauma in adult health care. 
Womens Health Issues. 2019;29:97–102.

36. Machtinger EL, Lieberman AF, Bethell CD, et al. Primary care as 
a protective factor: a vision to transform health care delivery and 
overcome disparities in health. Permanente J. 2024;28:193–197.

37. Althoff KN, Chandran A, Zhang J, et al. Life-expectancy disparities 
among adults with HIV in the United States and Canada: the impact of 
a reduction in drug- and alcohol-related deaths using the Lives Saved 
Simulation Model. Am J Epidemiol. 2019;188:2097–2109.

38. HIV Care Continuum. HIV.gov. Available at: https://www.hiv.gov/federal-
response/other-topics/hiv-aids-care-continuum. Accessed May 20, 2025.

39. UCSF Center for Excellence in Primary Care. Complex Care Manage-
ment Training. Available at: https://cepc.ucsf.edu/complex-care-
management-training. Accessed January 21, 2026.

Machtinger et al J Acquir Immune Defic Syndr � Volume 101, Number 7, July 1, 2026

708 | www.jaids.com Copyright © 2026 The Author(s). Published by Wolters Kluwer Health, Inc.

https://www.unaids.org/en/resources/documents/2020/eliminating-discrimination-guidance
https://www.unaids.org/en/resources/documents/2020/eliminating-discrimination-guidance
https://www.dallascounty.org/Assets/uploads/docs/rwpc/data/RWHA-Annual-Client-Level-Data-Report-2022-20231213.pdf
https://www.dallascounty.org/Assets/uploads/docs/rwpc/data/RWHA-Annual-Client-Level-Data-Report-2022-20231213.pdf
https://www.dallascounty.org/Assets/uploads/docs/rwpc/data/RWHA-Annual-Client-Level-Data-Report-2022-20231213.pdf
https://ncsacw.acf.hhs.gov/userfiles/files/SAMHSA_Trauma.pdf
https://ncsacw.acf.hhs.gov/userfiles/files/SAMHSA_Trauma.pdf
https://www.hiv.gov/federal-response/other-topics/hiv-aids-care-continuum
https://www.hiv.gov/federal-response/other-topics/hiv-aids-care-continuum
https://cepc.ucsf.edu/complex-care-management-training
https://cepc.ucsf.edu/complex-care-management-training

