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to follow-up as part of routine retention analysis in HIV 
care programs.  Implementing an aggressive approach to 
finding ‘lost’ patients may reveal additional mortalities, 
including those having occurred outside of the clinic.   
In these cases, ascertainment of mortality may be chal-
lenging; decisions must be made regarding inclusion of 
specific deaths in the calculation of the clinic’s mortality 
rates and causes based on the remoteness of the death 
both in time and in geographic distance from the clinic, 
and whether the patient had transferred care. Despite 
limited availability of mortality data and inherent dif-
ferences across patient populations, the collection and 
analysis of mortality data through the improvement pro-
cess offers critical perspective and a unique implementa-
tion approach to tackle this common issue. 

Case Studies
The following two Ryan White funded providers have 
conducted clinic mortality analysis as a part of their 
ongoing quality management programs.  They have uti-
lized their findings to implement system changes with 
the goal of improving patient outcomes. 

University of Colorado Hospital - Denver
Dr. Steven Johnson, Director of the University of Colo-
rado HIV/AIDS Clinical Program (Ryan White Parts C & D), 
investigated the relationship between mortality and 
co-morbidities at the University of Colorado Hospital 
between 1995 and 2009 to explore how to optimize use 
of mortality data to inform effective decision-making.  

Dr. Johnson and his team studied all-cause and AIDS-
related mortalities in the hospital’s 1,300 patient HIV 
Clinical Program between 1995 and 2009. Causes of 
death were determined through medical record review, 
physician interviews, autopsy findings and toxicology 
results.  In keeping with the national trends, annual 
mortality rates for the HIV program decreased from 13% 
to 0.9% between 1995 and 2009.  In 1995, AIDS-related 

Mortality rates are one of the most commonly used 
outcome measures to judge effectiveness of care, but 
knowing their limitations is key for understanding their 
relevance to the quality of care provided in a health care 
organization or by specific providers. Medical education 
systems have routinely used mortality as a tool for learn-
ing, and Morbidity and Mortality (M&M) Conferences 
have been a longstanding teaching method to learn from 
medical errors and unanticipated patient outcomes.  By 
discussing the progression of individual cases, health 
care providers are able to examine existing practices in 
order to learn whether improvements can be made to 
avoid preventable complications and deaths. Beyond 
formal M&M conferences, however, routine measure-
ment of mortality rates and investigation of the causes of 
mortality among a clinic population may lead to identifi-
cation of underlying patient population trends that spur 
improvements in the practice of the clinic and the health 
care system in which it is located.  

Measuring mortality rates is a complex undertaking. To 
understand the contribution of different factors that lead 
to changes in mortality rates, analysis of mortality should 
include investigation of co-morbidities to find prevent-
able causes of death. Examining trends over time and 
clustering of deaths temporally may reveal new clinical 
phenomena, for example, a sudden increase in the num-
ber of cardiac events among an HIV clinic population, 
or the clustering of meningitis-related deaths such as 
recently experienced in New York City among men who 
have sex with men (MSM).  Analysis of these trends may 
drive improvement priorities in clinical practice; a focus 
on cardiac screening and improving preventive measures 
in the former, and attention to vaccination rates among 
the affected population in the latter. 

Careful ascertainment of mortality plays a key role in 
prioritizing public health initiatives, as well as improving 
the accuracy of tracking patients who are missing or lost 
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deaths accounted for 77% of the HIV program’s deaths; 
by 2009, AIDS-related deaths had been reduced by more 
than half, accounting for only 22% of program deaths. 

Analysis of the program’s crude mortality rate provided 
limited information. To gain a more comprehensive 
understanding of their data, and specifically prevent-

able causes of death, the University of Colorado (UC) 
team implemented a coordinated, systematic approach 
to reviewing causes of mortality for all enrolled patients 
who had died between 2005 and 2009.

Of the 84 deaths documented in 2,391 people living with 
HIV/AIDS during this period, 29 (35%) were caused by 
AIDS-related conditions, whereas non-AIDS-related can-
cers accounted for 21 (25%) deaths. Closer examination 
of the 21 non-AIDS-related cancer deaths showed that 
lung cancer accounted for nine (43%) and liver cancer 
accounted for four (19%). Based on these results, the 
hospital plans to improve its system for monitoring the 
co-morbidities that most increase risk of liver and lung 
cancer among patients in the HIV clinical program.  The 
clinic team will focus its resources on prevention and 
wellness programs that aim to reduce liver cancer and 
lung cancer incidence rates by increasing their focus on 
hepatitis co-infection and smoking cessation.  

Lastly, for one 5-year period, mortality attributable to 
mental health and substance abuse, following either sui-
cide or drug overdose,  accounted for 14% of deaths in 
the HIV Program. These findings led to a critical review of 
the mental health program by the mental health faculty 
to raise awareness of suicide and improve screening of 
at-risk patients.  To address one potential cause of drug 
overdose, the program also reviewed and updated its 
narcotic prescription policy.

University Hospitals of Cleveland: 
Mortality Review Demonstrates the Importance of 
Targeted Retention Efforts 

In the early 1990s, the John T. Carey Special Immunology 
Unit at the University Hospitals of Cleveland (Ryan White 
Parts C&D) developed a clinical database comprised of all 
patients seen in their clinic. This database incorporates 
monitoring of visits, illnesses, hospitalizations, screening 
tests, medications, lab tests, radiology reports, procedure 
reports, and deaths. The database manager updates 
information both before and after every patient visit.  
Queries are easily performed to measure the quality of 
care and to conduct research.  

The clinic captures deaths in their database in several 
ways, including date and cause, when known.  Physicians 
report both ambulatory and inpatient deaths directly to 
the data manager as they arise during hospital rounds 
and in clinical care.  Clinic staff even report patient deaths 
they discover by reading local obituaries. 

Finally, the clinic team, led by Dr. Barbara Gripshover, has 
been innovative in its use of the Social Security Death 
Index, to ensure that otherwise uncaptured deaths are 
appropriately logged. Five times a year, all reported 
living patients in the clinic database are queried.  Any 
newly identified deaths are shared with the clinical team 
and the database is updated.  Even though the clinic uses 
several methods to track patients and identify deaths, 
their queries in the Index still account for 10-15% of their 
total patient deaths, many of which occur in patients 
who were not engaged in care at the clinic at the time 
of death. 

Among reported deaths, the high proportion of patients 
categorized as lost-to-follow-up by the clinic team has 
led the improvement team to focus more intensely on 
retention in care.   The clinic database is queried to find 
who has been seen in the prior year but has not visited in 
the current trimester.  These out of care patients are then 
contacted by the clinical team to re-engage them in care.  

HIV Clinical Program Non-AIDS Cancer Mortality 2005-2009
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HIV Clinical Program Mortality 2005-2009
Cause of Death Percent of Deaths Total Deaths
AIDS Conditions 35% 29
Non-AIDS Cancers 25% 21
Liver Disease 13% 11
Mental Health 14% 12
Other 8% 7
Heart Conditions 5% 4

Source: University of Colorado Hospital HIV Program
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ing causes of death in HIV positive patients.  The CoDe 
system,1 however, is more time-intensive as it relies on 
a detailed data classification system and independent 
review by at least two outside providers in order to 
establish an accepted cause of death.  As a result, the 
CoDe system is well suited for extensive epidemiologic 
studies, but it may require too much time for small qual-
ity improvement teams to invest. Further, since deter-
mining cause of death can be so problematic, even the 
CoDe method may likely lead to some erroneous causes 
of death.

The work performed at the University of Colorado-Den-
ver and University Hospitals of Cleveland demonstrates 
the potential for small clinical teams to improve qual-
ity management activities by tracking and examining 
population mortality rates. As evidenced, this informa-
tion can be effectively used to identify important areas 
for improvement prioritization, and although a measure 
such as mortality may be difficult to influence in the 
short-term through rapid improvement cycles, it is an 
essential component of a comprehensive quality man-
agement program plan yielding important information 
that might not otherwise be revealed.   Recognition of 
causative patterns offers the opportunity to implement 
high priority, targeted public health interventions with 
the potential to improve overall patient outcomes in a 
large number of patients.   

Discussion
A major limitation of basic mortality is the absence of 
risk-adjustment methods to account for confounding 
variables that may be overlooked as the formal cause of 
death, such as underlying co-morbidities or the severity 
of HIV infection.  For this reason, a standard mortality 
rate would not be useful as a basic comparison of perfor-
mance between different clinics and would not necessar-
ily indicate differences in the quality of care. In addition, 
crude mortality rates require further causal analyses to 
determine which causes of death were truly prevent-
able.   Program-wide mortality rates may vary from year 
to year due to causes unrelated to provider practices, 
particularly in small programs where the data from just 
a few individuals can significantly influence calculated 
mortality rates.  Additionally, in areas where patients 
have access to multiple clinics and providers, causality, 
if care-related, can be even more challenging to deter-
mine.  Nevertheless, interpreting mortality data through 
the lens of quality improvement may reveal gaps in care 
associated with preventable deaths and contributing co-
morbidities.  Armed with this knowledge, clinic staff can 
use mortality data both for better decision making and 
to inform improvement activities. 

The recently introduced Coding Causes of Death in HIV 
Project, more commonly known as CoDe, provides a 
more standardized method to identify and record underly-
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