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Public Health Reports (PHR) has been reporting on 
infectious diseases since its inception in 1878. Through 
the years, our focus has shifted from the now mostly 
eradicated “communicable” diseases of the day, such 
as cholera and typhoid, to modern-day infectious dis-
eases, such as human immunodeficiency virus (HIV)/
acquired immunodeficiency syndrome (AIDS), as well 
as historically difficult diseases such as hepatitis, which 
still present public health challenges despite significant 
progress.

In this issue, PHR’s focus on infectious diseases 
continues with articles on HIV/AIDS, varicella, hepa-
titis, and influenza. In the Executive Perspective column, 
and in concert with World AIDS Day on December 1, 
Dr. Ronald Valdiserri maintains that achieving an 
AIDS-free generation could be possible if we focus 
on “implementation science”—i.e., making sure that 
research findings and evidence-based interventions 
are actually integrated into health-care policy and 
practice. In a related article, Baral and colleagues 
describe a system—the Highest Attainable Standard 
of Evidence (HASTE)—for evaluating evidence spe-
cifically to assess HIV prevention interventions. The 
authors describe how practitioners and policy makers 
can use the HASTE system to facilitate the evaluation 
of biomedical, behavioral, and structural approaches 
for prevention interventions targeting the most-at-risk 
populations for HIV. 

Since the introduction of the varicella vaccine in 
the 1990s, full-blown chicken pox—a once ubiquitous 
childhood disease—is becoming so uncommon that 
breakthrough cases are often mistaken for other condi-
tions, thus delaying control measures and sometimes 
even resulting in school outbreaks. Daskalaki et al. 
surveyed pediatric health-care providers about labora-
tory testing practices for breakthrough varicella and 
concluded that as this disease becomes less common, 
laboratory confirmation will be even more critical for 
appropriate diagnosis. The authors’ findings suggest 
that providers need more education regarding labo-
ratory confirmation, containment, and reporting of 
breakthrough varicella. 

Surveillance is the foundation for all public health 
actions, especially in identifying and tracking new and 
continuing pathogens. Focusing on the surveillance of 
acute hepatitis A, B, and C, Iqbal et al. found that while 
there have been successes in the electronic reporting 
of these three infectious diseases, providing adequate 
resources for such surveillance improves the quality 
of viral hepatitis surveillance data overall. Surveillance 
for viral hepatitis is critical, not only to measure the 
burden of disease, but also to identify and control 
outbreaks and facilitate targeted vaccination and other 
prevention initiatives.

While vaccination is one critical method of prevent-
ing infectious disease outbreaks, other prevention 
efforts can be just as important in minimizing the 
spread of disease. In their article on nonpharmaceuti-
cal strategies for minimizing the spread of influenza, 
Barrios and colleagues describe lessons learned dur-
ing the 2009 H1N1 pandemic. They then present a 
framework for local and state public health officials 
and other community stakeholders to follow in select-
ing nonpharmaceutical strategies to minimize disease 
spread during such a pandemic. 

This notion of prevention is also critical to improving 
the heart health of our nation. In her Surgeon General’s 
Perspectives column, Dr. Regina Benjamin describes 
Million Hearts™, an initiative started last year by the 
Department of Health and Human Services and a 
number of public and private partners to prevent one 
million heart attacks and strokes by 2017. The initiative 
focuses on preventing cardiovascular disease, which is 
the leading cause of death in the U.S. Partners in the 
effort to raise awareness and educate consumers about 
heart health include federal agencies, state and local 
health departments, private health-care systems, and 
groups such as the American Heart Association and the 
YMCA. Of course, as public health practitioners, you 
can be doing your part to promote heart health. To 
find out how you can help prevent one million heart 
attacks and strokes by 2017, go to http://millionhearts 
.hhs.gov/be_one_mh.html.

Janice Huy, MS  
Captain (Ret.), U.S. Public Health Service
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THE MILLION HEARTSTM INITIATIVE:  
PROGRESS IN PREVENTING  
HEART ATTACKS AND STROKES

We have good tools to prevent and treat heart disease 
and stroke, but they’re not used enough. That is why, 
a year ago, the Department of Health and Human 
Services (HHS) along with a number of public and 
private partners launched Million Hearts™, an initia-
tive that aims to prevent one million heart attacks and 
strokes by 2017.1 

The initiative has taken strong aim at cardiovascular 
disease, including heart disease and stroke, which is the 
leading cause of death (responsible for one of every 
three deaths) in the United States. Together, heart dis-
ease and stroke kill more than 800,000 Americans and 
cost the nation approximately $444 billion each year. 
One out of every six dollars spent on health care is for 
treatment of cardiovascular disease, but those who are 
treated aren’t “cured.” Many continue to suffer from 
serious illness, disability, and decreased quality of life.2–4 

Fortunately, Million Hearts is attacking this burden 
of illness and the associated social and economic costs 
through the approach to better health and well-being 
of the National Prevention Strategy—integration of 
clinical and community preventive services, empowered 
people, and elimination of health disparities. This 
comprehensive effort also emphasizes strong public/
private collaboration. The Centers for Disease Control 
and Prevention (CDC) and the Centers for Medicare 
and Medicaid Services are co-leaders of the initiative 
within HHS, working alongside other federal agencies 
including the Administration on Community Living, 
National Institutes of Health, Agency for Healthcare 
Research and Quality, Food and Drug Administration, 
and Veterans Administration. Private partners include 
the Y (YMCA), American Heart Association, America’s 
Health Insurance Plans, American Pharmacists Asso-
ciation, Ohio State University, American College of 
Physicians, and American Nurses Association.

In its first year, the Million Hearts initiative has 
made tremendous progress in raising awareness among 
health-care professionals, patients, and communities 
about how they can help reach the goal of preventing 
one million heart attacks and strokes by 2017. Emphasis 
continues in two areas:

VADM Regina M. Benjamin,
Surgeon General

  1.	 Reducing the number of Americans who need 
blood pressure or cholesterol treatment by 
empowering them to make healthy choices, 
including:

•	 Not starting to smoke, 

•	 Being more physically active, and 

•	 Reducing their intake of sodium and transfats

  2.	 Improving care for people who need treatment 
by focusing on the “ABCS” of heart attack and 
stroke prevention:

•	 A—Aspirin therapy as appropriate

•	 B—Blood pressure control

•	 C—Cholesterol management

•	 S—Smoking cessation

Controlling blood pressure was a primary focus in 
the initiative’s inaugural year, which included the fol-
lowing activities:

•	 In May, Million Hearts promoted the Community 
Preventive Services Task Force’s new recommen-
dation that team-based care improves blood pres-
sure control. The Task Force’s review of 77 studies 
showed that patients’ control of blood pressure 
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improved when their care was provided by a team 
of health professionals—including nurses and 
pharmacists—rather than by a single physician.5 

•	 In September 2012, CDC published the latest 
data on the toll that hypertension takes among 
Americans. Vital Signs: Awareness and Treatment 
Among U.S. Adults with Uncontrolled Blood Pressure 
stated strongly that putting blood pressure con-
trol “front and center” for individuals, health-care 
providers, and health-care systems is the key to 
better control and reduced risk for heart attack 
and stroke.6 

•	 Also in September, CDC launched the Team Up, 
Pressure Down campaign in support of Million 
Hearts to increase the number of pharmacists 
who provide advice, especially tips on taking 
blood pressure medications as prescribed, to their 
customers with high blood pressure. In addition, 
it aims to increase customers’ awareness about 
the importance of asking the pharmacist for help 
with taking medications. 

In 2012, public and private partners of Million 
Hearts emphasized a variety of the initiative’s elements, 
ranging from educating consumers about heart health 
to sharing best practices of state health departments, 
private health systems, and others. 

•	 The American Heart Association continued to 
support monitoring progress in achieving the 
initiative’s goals and to offer consumers access to 
heart health management tools, including Heart 
360®, My Life Check™, and the Heart Attack Risk 
Calculator. 

•	 The Commonwealth of Virginia launched Million 
Hearts™ VA, a statewide approach to prevent-
ing heart attacks and strokes. Health districts, 
organizations, hospitals, providers, pharmacists, 
and Virginians were challenged to screen blood 
pressures in one million people during the month 
of May to highlight the importance of control-
ling hypertension—to prevent heart attacks and 
strokes—in Virginia.

•	 The Association of State and Territorial Health 
Officials is convening a series of webinars that 
share best practices and technical assistance from 
state health officials, chronic disease directors, 
and heart and stroke disease prevention leaders 
in their states.

•	 The National Consumers League incorporated 
Million Hearts goals into the activities of Script 
Your Future, a national campaign to raise aware-
ness of medication adherence that features coor-
dinated national communications and targeted 
outreach in six cities. 

•	 The Virginia Health Quality Center and Virginia 
Department of Health’s Heart Disease and Stroke 
Prevention Program (HDSP) led a session mod-
eling how quality improvement organizations, 
HDSPs, and other Million Hearts partners can 
work together to enhance the state’s capacity to 
plan, implement, track, and sustain population-
based interventions to address heart disease, 
stroke, and related risk factors.

•	 The Virginia Pharmacists Association and Virginia 
Commonwealth University School of Pharmacy 
collaborated with employers to support the Vir-
ginia Health Commissioner’s goal of screening 
one million Virginia residents for high blood 
pressure. Pharmacists and pharmacy students 
screened and counseled employees. 

•	 The WomenHeart organization’s support net-
works used educational materials developed by 
the Preventive Cardiovascular Nurses Association 
to educate women and families using a network 
of peer mentors on hypertension. 

These examples are just a few of the contributions 
and progress that Million Hearts supporters are mak-
ing toward preventing heart attacks and strokes. To 
be successful, we must continue to educate health 
professionals and the public about improving their 
ABCS and the benefits for individuals and society of 
living a healthier lifestyle.

I urge all public health professionals to learn more 
about the Million Hearts initiative and work within their 
own organizations and communities to sustain these 
efforts to prevent heart disease and stroke. Together, 
we can prevent more than one million heart attacks 
and strokes.

Regina M. Benjamin, MD, MBA 
VADM, U.S. Public Health Service

Surgeon General 
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RESOURCES

Million Hearts (http://millionhearts.hhs.gov/index 
.html) 

Heart 360® (https://www.heart360.org/Default.aspx)

My Life Check™ (http://mylifecheck.heart.org)

Heart Attack Risk Calculator (http://50.56.33.51 
/hart01/main_en_US .html)

Script Your Future (http://scriptyourfuture.org)

National Prevention Strategy (http://www.healthcare 
.gov/prevention/nphpphc/strategy/index.html)
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USING ICD-9-CM E-CODES IN ADDITION 
TO CHIEF COMPLAINT KEYWORD 
SEARCHES FOR IDENTIFICATION OF 
ANIMAL BITE-RELATED EMERGENCY 
DEPARTMENT VISITS

We read with interest the article by Bregman and 
Slavinski demonstrating the use of emergency depart-
ment (ED) data for animal bite surveillance.1 Cur-
rently, the North Carolina Division of Public Health 
(NC DPH) utilizes statewide ED visit data for animal 
bite surveillance. Our experience has been that using 
International Classification of Diseases, 9th Revision, 
Clinical Modification (ICD-9-CM) external cause-of-
injury codes (E-codes), in addition to chief complaint 
and triage note keyword searches, enhances animal 
bite surveillance.

The North Carolina Disease Event Tracking and 
Epidemiologic Collection Tool (NC DETECT) is a 
statewide syndromic surveillance system created in 
2004 by the NC DPH in collaboration with the Caro-
lina Center for Health Informatics at the University of 
North Carolina Department of Emergency Medicine. 
Currently, more than 99% (115 of 116) of acute care 
hospitals in North Carolina submit ED visit data daily 
to NC DETECT, including chief complaints, triage 
notes, and up to 11 ICD-9-CM final diagnosis codes 
or E-codes. NC DETECT reports that are available 
to authorized users include an Animal Bite Keyword 
Report that contains ED visits with animal bite-related 
keywords in chief complaint or triage note fields and 
an Animal Bite ICD-9-CM Report that includes ED 
visits coded as E906 (Other injury caused by animals), 
E906.0 (Dog bite), E906.1 (Rat bite), E906.3 (Bite 
of other animal except arthropod), E906.5 (Bite by 
unspecified animal), and/or E906.9 (Unspecified 
injury caused by animal).

Animal bite surveillance using both ICD-9-CM 
E-codes and chief complaint keyword searches may 
result in increased surveillance sensitivity. From Janu-
ary 1, 2008, through December 31, 2010, there were 
26,353 NC DETECT ED visits made by North Carolina 
residents with a dog bite E-code (E906.0). A chief com-
plaint keyword search similar to that used by Bregman 
and Slavinski was employed on a 10% random sample 

(n=2,636) of the dog bite E-coded visits. There were 
1,833 (69.5%) sample visits that contained the word 
“dog” or a common misspelling (e.g., dob or bog) and 
the word “bite” or some derivation (e.g., bit or bitten) 
in the chief complaint field. The word “animal” or a 
recognized mammalian animal (e.g., cat) and the word 
“bite” or some derivation of the word were found in 
the chief complaint fields of 281 (10.7%) sample visits. 
However, 522 (19.8%) dog bite E-coded sample visits 
would not have been identified as animal bite-related 
ED visits using only this keyword search criteria. In 411 
(78.7%) of those 522 visits, the chief complaint field 
contained a description of the injury or its sequelae 
(e.g., a facial laceration or abscess), rather than speci-
fying a bite.

Animal bite surveillance using ED visit data may vary 
by public health agency due to syndromic surveillance 
system capabilities, availability of ICD-9-CM codes, 
and the desired balance of surveillance sensitivity and 
specificity. However, ICD-9-CM final diagnosis codes 
and E-codes are considered part of a minimum data-
set for syndromic surveillance systems using ED visit 
data.2 Therefore, we encourage agencies that collect 
this data element to consider using animal bite-related 
ICD-9-CM E-codes in addition to chief complaint key-
word searches for identification of animal bite-related 
ED visits.

Sarah Rhea, DVM, MPHa,b

Amy Ising, MSISb

Anna Waller, ScDb

Marilyn Goss Haskell, DVM, MPHc

David J. Weber, MD, MPHa,d

aUniversity of North Carolina, Department of Epidemiology, 
Chapel Hill, NC
bUniversity of North Carolina, Department of Emergency Medi-
cine, Carolina Center for Health Informatics, Chapel Hill, NC
cNorth Carolina Division of Public Health, Raleigh, NC
dUniversity of North Carolina, Departments of Medicine and 
Pediatrics, Chapel Hill, NC

The Institutional Review Boards of the University of North 
Carolina at Chapel Hill and the North Carolina Division of 
Public Health approved this study. The North Carolina Public 
Health Data Group and NC DETECT do not take responsibility 
for the scientific validity or accuracy of the methodology, results, 
statistical analyses, or conclusions presented.
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ERRATA

The article by Ayala et al., “Actions to Control High 
Blood Pressure Among Hypertensive Adults in Texas 
Counties Along the Mexico Border: Texas BRFSS 2007” 
in the March/April 2012 issue of Public Health Reports,1 
contained two typographical errors. 

In Table 1 on page 176, the prevalence of taking 
antihypertensive medication among hypertensive males 
was inadvertently reported as 77.9% with a standard 
error of 0.9, the same values as for the total prevalence 

of adults in Texas taking antihypertensive medication. 
The correct prevalence for hypertensive males in Texas 
taking antihypertensive medication is 74.5% with a 
standard error of 1.6. 

A second error also occurred on page 176, where it 
was incorrectly reported that “Hispanic adults were 40 
times less likely to take action to control their hyper-
tension (OR50.6, 95% CI 0.5, 0.8) than non-Hispanic 
people.” The correct statement is that “Hispanic hyper-
tensive adults were 0.6 times as likely, or 40% less likely, 
to take action to control their hypertension (OR50.6, 
95% CI 0.5, 0.8) compared with non-Hispanic hyper-
tensive adults.” The authors and PHR regret the errors.
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World AIDS Day will be celebrated on December 1. The World AIDS Campaign sponsors this day, which promotes 
an international commitment to fighting AIDS through policy, practice, and resource allocation. Dr. Ronald 
Valdiserri, Deputy Assistant Secretary for Health, Infectious Diseases, U.S. Department of Health and Human 
Services, is a nationally recognized public health physician who has worked tirelessly to promote sound public 
health approaches to HIV/AIDS. In this column, Dr. Valdiserri provides insight into the challenges of achieving 
an AIDS-free generation. For more information on World AIDS Day, please visit http://www.worldaidscampaign 
.org/world-aids-day.

Janice Huy, MS, Acting Editor
CAPT (Ret.), U.S. Public Health Service

ACHIEVING AN AIDS-FREE 
GENERATION: IT’S THE  
DETAILS THAT MATTER

Ronald O. Valdiserri, MD, MPH

The commemoration of World AIDS Day on December 
1, 2012, provides an opportunity to remember those 
who have been lost to the epidemic of human immuno-
deficiency virus/acquired immunodeficiency syndrome 
(HIV/AIDS) and an occasion to honor the individuals 
and communities that continue to work in pursuit of its 
eventual end. In the speeches and remarks delivered at 
multiple ceremonies, events, and observances, we are 
certain to hear about the phenomenal scientific prog-
ress that humankind has brought to bear against this 
brutal viral foe—scientific advances so profound that 
we have actually begun to talk, in practical terms, about 
achieving an “AIDS-free generation.” We have every 
reason to anticipate a generation without the burden 
of AIDS as well as celebrate our hard-won progress in 
the fight against this disease—a fight that has returned 
spectacular dividends in terms of improved longevity, 
reduced mortality, and substantial hope where once 
there was only fear and despair.

But as we reflect on how far we’ve come since 
those early days of the epidemic, taking pride in our 
achievements and marveling at the sophistication of the 
scientific enterprise that has added such amazing tools 
to our AIDS armamentarium, we would do well to keep 
in mind the following caution. No matter the elegance 
of the controlled trial, the statistical significance of 
the results, or the superiority of the science, we must 
confront this inevitable reality: We will never be able 
to take full advantage of our progress in HIV clinical 
and prevention science until we develop and sustain the 

human, organizational, and structural capacities neces-
sary to implement these new scientific breakthroughs. 
If we fail to attend to the “on-the-ground” details of 
implementation, we risk dissipating the promise of new 
drugs, novel therapies, and enhanced interventions 
that could, in fact, lead us to an AIDS-free generation.

A recent Institute of Medicine report on the inte-
gration of primary care and public health highlighted 
five key principles for successful integration: (1) focus 
on improving population health, (2) engage the 
community in defining and addressing health needs, 
(3) align leadership to foster continuity and manage 
change, (4) build infrastructure for enduring value 
and impact, and (5) actively share and use data to 
achieve health goals.1 These broad principles were 
not identified in the context of a categorical disease 
issue such as HIV/AIDS. Instead, they were developed 
in response to the cross-cutting question, “How can 
the two major sectors of our health-care system better 
align their efforts and resources to improve health 
outcomes?” But a similar question can be posed in an 
AIDS-specific context: “What must we do, across all sec-
tors of society, to promote the uptake and integration 
of proven and emerging research findings into exist-
ing systems of prevention and care in such a way that 
we can reduce new HIV infections, improve access to 
quality HIV care, and eliminate the existing disparities 
in health outcomes that have been well documented 
in the American HIV/AIDS epidemic?”2

Admittedly, this is not a new question. In the realms 
of both HIV prevention3 and treatment,4 analysts have 
observed that the adoption of new scientific findings 
and other technical innovations is usually not immedi-
ate, nor is it necessarily thorough. More typically, the 
uptake of scientific advances into policy and practice 
is influenced by myriad factors: biological, social, orga-
nizational, environmental, and contextual. And any 
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one of these factors—sometimes several—can exert a 
profound impact on implementation.5 That is why the 
study of how best to integrate research findings and 
evidence-based interventions into health-care policy 
and practice—namely, implementation science—is 
being recognized more and more as a critical element 
of our societal response to the HIV/AIDS epidemic.6

What must we do to achieve a generation free of 
AIDS? We must begin by accepting the premise that 
if we support scientific inquiry without attending to 
the details of downstream implementation, we will 
fall short of our goal. The five principles of successful 
integration, outlined previously, can be repurposed so 
as to emphasize this bedrock tenet.

  1.	 Address the social determinants that fuel the HIV/
AIDS epidemic. What worth has a new therapy, 
no matter how effectively it halts viral replica-
tion, if the people most in need of treatment are 
unable to remain adherent because of unstable 
housing or other chaotic life circumstances? 

  2.	 Engage communities in finding solutions to HIV/
AIDS. If we accept the fundamental premise 
that health is much more than the absence of 
disease, then we must commit to engaging com-
munities in defining health as they see it and 
supporting their efforts, along with technical 
experts, to design and deliver successful HIV 
prevention and care programs.

  3.	 Align leadership across various sectors to overcome 
HIV/AIDS. We cannot successfully address HIV/
AIDS in our nation if we persist in treating it 
solely as a medical or public health problem. 
The complexity of this challenge calls for 
everyone to be involved: educators, parents, 
ministers, entrepreneurs, and entertainers. 

  4.	 Engineer public health and medical systems so they 
can incorporate emerging HIV research findings. 
Stated more plainly, we must build the infra-
structure necessary to deliver the product! Sell-
ing a product, no matter how worthy, doesn’t 
begin and end with its manufacture. The same 
can be said about actively promoting scientific 
advances. Our systems, processes, and workforce 
must be actively prepared to incorporate and 
support emerging findings—otherwise, the new 
science lies fallow. 

  5.	 Anticipate and adapt to changes in the epidemic. 
Our response to HIV/AIDS must be dynamic. 
It’s not just science that evolves over time. 
Changes in demographics, economics, social 
norms, and practices—even the virus itself—
can influence the trajectory of HIV prevention 
and care programs. Anticipating these trends 
requires that we collect, share, and use data 
proactively. 

Hyperbole aside, we are closer than ever before to 
seeing an AIDS-free generation. Certainly, there are 
gaps in our knowledge base—not the least of which is 
the lack of a curative treatment or a vaccine to prevent 
HIV infection. But the knowledge and tools we do have 
at hand to curb the epidemic are formidable.7 And we 
can make a difference. That is, if we are willing to pay 
attention to the details of implementation.
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ABSTRACT 

Shortly after the influenza A (H1N1) 2009 pandemic began, the U.S. govern-
ment provided guidance to state and local authorities to assist decision-making 
for the use of nonpharmaceutical strategies to minimize influenza spread. This 
guidance included recommendations for flexible decision-making based on 
outbreak severity, and it allowed for uncertainty and course correction as the 
pandemic progressed. These recommendations build on a foundation of local, 
collaborative planning and posit a series of questions regarding epidemiol-
ogy, the impact on the health-care system, and locally determined feasibility 
and acceptability of nonpharmaceutical strategies. This article describes 
recommendations and key questions for decision makers. 
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In preparation for a severe influenza pandemic, the 
Centers for Disease Control and Prevention (CDC) 
issued Interim Pre-Pandemic Planning Guidance: Com-
munity Strategy for Pandemic Influenza Mitigation in the 
United States—Early, Targeted, Layered Use of Nonpharma-
ceutical Interventions in February 2007.1 This document 
described tiers of nonpharmaceutical measures (e.g., 
dismissing students from school and using facemasks) 
that could be used for different pandemic severity lev-
els, but primarily focused on measures for a 1918-like 
severe influenza pandemic. As influenza A (H1N1)
pdm09 (hereafter, pH1N1) outbreaks began in the 
United States in April 2009, CDC released new guid-
ance on nonpharmaceutical measures to state and local 
public health agencies and communities, and updated 
this guidance every three to four days based on rapidly 
changing epidemiologic and laboratory information 
as well as feedback from public health and education 
sector partners. 

By May 2009, emerging data suggested that the 
pH1N1 outbreak was not as severe as the 1918 pan-
demic. Providing advisory measures that were well 
matched to the severity of the pandemic in the first few 
weeks proved challenging for several reasons: decisions 
were needed before much was known about the sever-
ity of the pandemic, pre-pandemic planning did not 
focus sufficiently on middle-range severity pandemics 
or how to use nonpharmaceutical strategies in a lim-
ited fashion, and communities varied widely in their 
experiences with pH1N1 and, accordingly, in their 
willingness to implement more disruptive measures. To 
address these concerns, during the summer of 2009, 
CDC held discussions with influenza experts, the U.S. 
Department of Education, and state and local public 
health and education officials to understand their 
concerns and inform further guidance. 

METHODS

CDC and the U.S. Department of Education hosted 
a meeting with 19 education sector national non-
governmental organizations, the U.S. Department 
of Agriculture, and the U.S. Department of Defense 
Education Agency in Washington, D.C., on June 29, 
2009, to address recommendations on the dismissal 
of students from schools. On July 1 and 2, 2009, CDC 
and the Council of State and Territorial Epidemiolo-
gists (CSTE) held a joint meeting in Atlanta, Georgia. 
This meeting was followed by weekly conference calls 
with CSTE and the Association of State and Territo-
rial Health Officials (ASTHO) membership. These 
calls were used to present draft guidance and receive 
CSTE and ASTHO input. Additional input was sought 

from and provided by federal agencies including the 
Environmental Protection Agency, U.S. Department 
of Homeland Security, U.S. Department of Labor, 
Administration for Children and Families Office of 
Head Start, U.S. Small Business Administration, and 
U.S. Department of Commerce. Based on this feedback, 
CDC released new guidance documents in August 
2009 on selecting and implementing nonpharmaceu-
tical measures for schools, colleges/universities, child 
care programs, and employers.2–5 These new guidance 
materials established a framework for flexible decision-
making based on outbreak severity, allowing for the 
uncertainty inherent in this type of decision-making 
process. The centerpiece of the guidance documents 
was a set of key questions to determine which nonphar-
maceutical strategies to use and when.

Beginning in fall 2009, CDC provided technical assis-
tance to the Harvard School of Public Health as its staff 
conducted repeated polls assessing public perceptions 
and acceptance of community mitigation guidance.6,7 
In addition, during fall 2009 and winter 2010, CDC 
conducted opinion leader calls and focus groups with 
administrators, staff, and families from K–12 schools, 
institutions of higher education, and early childhood 
programs, as well as with employers representing both 
large and small businesses. 

CDC used the findings from these formative evalu-
ation activities to finalize the framework presented in 
this article. The framework is intended for use by state 
and local public health officials in collaboration with 
appropriate stakeholders such as education officials or 
large local employers. 

A FRAMEWORK FOR SELECTING 
NONPHARMACEUTICAL STRATEGIES TO  
USE DURING AN INFLUENZA PANDEMIC

Nonpharmaceutical measures are critical components 
of the earliest response to a developing pandemic, 
prior to distribution of an effective vaccine. While 
they remain important after vaccine introduction to 
continue to assist in slowing the spread of influenza, 
their impact is likely to be greater when used in combi-
nation with pharmaceutical measures, such as vaccines 
or antiviral medications. The severity of a pandemic is 
unlikely to be known early in a response, and local pri-
orities and conditions are likely to vary. To be effective 
in responding to a pandemic, planners must engage a 
variety of partners, collaborate effectively to develop a 
plan, make explicit the goals of their response, select 
strategies in a thoughtful process based on those 
goals and data, and evaluate the response for lessons 
learned (Figure). Although some aspects of this work 



Selecting Nonpharmaceutical Strategies to Minimize Influenza Spread    567

Public Health Reports  /  November–December 2012  /  Volume 127

must occur before, during, or after a pandemic, much 
of any response involves concurrent data collection, 
discussion, and iterative reassessment.

Make decisions collaboratively
The key to successful implementation of a chosen 
course of action is that stakeholders understand and 
support the recommendations made. The best way 
to achieve stakeholder support is to include, in a 
collaborative decision-making process established in 
advance of a pandemic, representatives of groups who 
will implement or be affected by the course of action. 
State and local public health officials should collabo-
rate with staff from other government agencies, such 
as education, transportation, and emergency response, 
to decide which strategies to implement and when, 
collect and share data, and disseminate emerging 
guidance. Neighboring states or other jurisdictions 
should communicate regularly to ensure that differ-
ences in response plans across jurisdictions are well 
understood and communicated to the public and other 
stakeholders. Other likely stakeholders include repre-
sentatives of local businesses, health-care providers, 
community- and faith-based organizations, and families 
and representatives of targeted settings (e.g., schools, 
universities, child care programs, and nursing homes.) 
These groups bring multiple data sources, perspectives, 
and values; including these groups makes for a richer 
decision-making environment. Collaborative decision-
making, based on shared values, allows for more con-
sistent action by all stakeholders.8 The need for rapid 
decisions in emergencies can limit opportunities for 
collaborative decision-making, especially if relation-
ships and processes are not already well-established. 

Elected and appointed officials, which are a specific 
type of stakeholder, often feel tremendous pressure to 
act immediately in a crisis. This inclination runs coun-
ter to the scientist’s natural preference for more data. 
Officials prefer to be given a single recommendation 
with clear outcomes; scientists may prefer to provide 
pros and cons of various choices. Given these compet-
ing demands, scientific decision makers should avoid 
promising specific outcomes. Instead, they should 
explain how and why decisions will be made and how 
further data will be used to close the gap between the 
recommended action and the expressed goal. Most 
importantly, state and local public health officials 
should establish trust with elected and appointed offi-
cials before a pandemic. A trusting relationship can 
help ensure that decisions made during a pandemic 
are based on the best available scientific information. 

Communicate openly and frequently
Frequent, open communication with the public, 
other government agencies, state and local partners, 
and community stakeholders is essential to effective 
implementation. The consequences of over- or under-
reacting should not be underestimated. If CDC, state, 
or local agencies overreact by recommending or insti-
tuting very disruptive measures, communities and fami-
lies can incur great costs with only minimal benefits, 
and the agencies’ future recommendations could be 
perceived as less credible. If these agencies under-react, 
more people might become ill, including severely ill, 
or die. Ultimately, the success of nonpharmaceutical 
strategies depends on individual and collective actions 
of community members. For example, employers need 
to understand that if their sick-leave policies align with 

Figure. A framework for selecting nonpharmaceutical strategies to use during an influenza pandemic 

NOTE: Planners should engage a variety of partners, collaborate effectively to develop a plan, explicitly define goals, select strategies based 
on goals and data, and evaluate their response. Although some components occur before, during, or after a pandemic, much of the strategy 
involves concurrent data collection, discussion, and iterative reassessment.
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public health policies, ill people may be more likely to 
stay home during a pandemic, benefiting both the busi-
ness and the community. The public must understand 
the rationale for recommendations and be willing to 
accept disruption based on perceived risk. 

Relationships with local media should be established 
before a pandemic. During a pandemic, state and 
local public health officials should work with media 
and trusted sources in communities to (1) describe 
the nonpharmaceutical strategies being implemented 
and dispel rumors, (2) clarify goals and rationale, 
(3) inform the public when and why response strate-
gies change, (4) disseminate clear information about 
what the public should and should not do, and (5) 
communicate uncertainty as well as the likelihood for 
changing course as new information emerges. 

Establish a plan and ongoing systems  
before a pandemic
Decisions about nonpharmaceutical strategies to use 
during a pandemic should be based on an existing 
plan and within the context of a standard emergency 
response framework, such as the Incident Command 
System.9 Given inevitable uncertainty, it is critical that 
plans avoid a locked-in fixed response and be flexible 
enough to respond to uncertainty and, ultimately, to 
evolving pandemic scenarios of different severities. 
Planning assumptions in underlying scenarios must 
be explicit so that they can be evaluated against the 
reality of an emerging event. Plans should frequently 
be reviewed, tested, and revised (as needed) in col-
laboration with partners and stakeholders and as part 
of ongoing emergency preparedness activities. Plans 
should address legal authorities and policies, including 
which agencies or officials are authorized to implement 
measures such as closing schools, and which decision 
makers need to be involved in planning and implemen-
tation. Plans also should describe the methods that will 
be used to evaluate whether selected measures meet 
the goals set by the state or community.

A strong, ongoing influenza surveillance system, 
capable of providing timely data for a range of age 
groups, is critical for decision-making during a pan-
demic but must be established in advance. Information 
on seasonal influenza-related illness, doctor’s office 
visits, hospitalizations, emergency department visits, 
intensive care unit (ICU) admissions, workplace and 
school absenteeism, and deaths can greatly help the 
state or community determine the impact of the pan-
demic over and above seasonal influenza. 

Set goals locally
CDC will monitor an evolving pandemic, look for 
changes in illness severity and the virus itself, and share 
what is learned with state and local agencies and the 
public. However, communities are likely to be affected 
differently and at different times. Communities also 
may set different prevention and mitigation goals. 
Feasibility and acceptability of intervention strategies 
will vary across communities as well. Therefore, local 
decisions should be based on local circumstances and 
not national data alone. 

Decision makers should explicitly set, prioritize, and 
communicate the goals they hope to achieve by imple-
menting nonpharmaceutical strategies whether that be 
reducing overall transmission of the influenza virus or 
reducing transmission in certain settings. For example, 
depending on illness severity and the age groups most 
affected, a community might place a higher priority on 
implementing strategies in schools or nursing homes. 
Decision makers likely will need to decide which popu-
lation groups most need protection. They could select 
strategies likely to reduce overall transmission or place 
a higher priority on those at increased risk for serious 
complications from influenza (e.g., people with chronic 
medical conditions). Decision makers must balance the 
risk of influenza transmission, impact of disease, and 
community functioning. They should consider how 
much the pandemic is disrupting community function-
ing and the health outcomes of those who become ill 
and examine whether (further) disruption is necessary 
and tolerable when selecting measures.

Use multiple strategies matched to outbreak severity
Decision makers should understand the types of 
nonpharmaceutical strategies available to them and 
consult the best available implementation, policy 
analysis, and evaluation science. Using multiple 
strategies early and in a coordinated fashion may be 
more effective in reducing transmission than using a 
single strategy.10,11 Specific strategies are designed to 
affect influenza transmission at different times in the 
transmission process and in a pandemic. For example, 
social distancing measures (e.g., school dismissals) are 
intended for preemptive use and must be applied early 
and comprehensively throughout a community to be 
most effective.12 Once disease is in a community, aggres-
sive monitoring of symptoms and swift isolation at the 
beginning of symptoms, as well as antiviral prophy-
laxis for household members might delay community 
transmission.13–15 Hand hygiene and cough etiquette 
may reduce the likelihood of transmission from an 
infected person to someone else. The availability of 
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pharmaceutical strategies such as vaccines and antiviral 
medications will influence which nonpharmaceutical 
strategies to implement as well. Because each strategy 
works in a different way, the effectiveness of the overall 
response would be expected to be greater when mul-
tiple strategies are simultaneously used. Appropriate 
matching of the intensity and type of intervention to 
the severity of a pandemic is important to maximize 
the public health benefit that may result from using 
these measures while minimizing untoward secondary 
effects. Decision makers should answer the following 
questions to help set goals locally and make collabora-
tive decisions about the best strategies to use. 

Examine the epidemiology. Federal, state, and local data 
can be used in combination to generate an epide-
miologic picture of a pandemic and its likely local 
effects. It is unlikely that most states or cities will be 
able to answer all of the questions listed subsequently. 
Additionally, data on outbreaks that begin outside the 
U.S. might be contradictory, difficult to interpret, or 
of questionable validity for the U.S. context. The fol-
lowing are questions for state and local health officials 
to consider:

•	 What is the extent of the spread of influenza-
related illness? Regional? National? Global?

•	 Who is most affected? Consider age groups, 
regions, and vulnerable populations.

•	 What is the course of the disease? Do people 
become severely ill soon after symptoms arise?

•	 What is the number/rate of outpatient visits for 
influenza-like illness? What proportion of those 
visits is due to confirmed influenza?

•	 What percentage of people with influenza-like 
illness are hospitalized?

•	 What percentage of hospitalized patients need 
ICU, advanced care, or respirators?

•	 How many deaths are occurring and among which 
groups? 

•	 How are populations at increased risk for serious 
complications from influenza distributed within 
the jurisdiction? What is the likely effect on these 
populations?

Health officials are not the only potential sources 
of useful information to assess the extent of the pan-
demic. Education agencies, child care licensing offices, 
universities, pharmacies, businesses, and chambers of 
commerce also are potential sources of valuable data. 
For example, education agencies might be able to 
share their student and staff absenteeism rates, school 
health office visits, and numbers of students and staff 

with influenza-like symptoms leaving during the school 
day. Large local employers may be able to report trends 
in employee absenteeism.

Consider health care. A pandemic can overburden 
the health-care system. This occurs when there are 
not enough health-care providers, hospital beds, 
emergency room capacity, ICU spaces, ventilators, 
or medicines available to provide adequate care for 
influenza- and non-influenza-related medical condi-
tions. During a severe pandemic, ill people, as well as 
people who are not ill but worried, may be more likely 
to seek medical care. When health-care systems cannot 
provide adequate care, mortality and costs are likely 
to increase. The impact of influenza on the health-
care system will influence decisions about the types, 
numbers, and timing of nonpharmaceutical strategies. 
Questions to consider include the following:

•	 Are health-care providers and hospitals able to 
accommodate the increase in influenza-related 
visits they are receiving or may receive?

•	 Are there enough resources such as staffed hos-
pital beds, medications, and ventilators? 

•	 Is there enough capacity in emergency depart-
ments and ICUs to accommodate an increased 
demand? 

•	 Is absenteeism increasing among health-care 
workers due to influenza-like illness in themselves 
or their family members? 

•	 Is there enough antiviral medicine to treat people 
at increased risk for influenza-related complica-
tions or who have more severe illness?

•	 Are effective vaccines available? If not, when will 
they be available in the state or locality and how 
will they be distributed?

Determine feasibility. Decision makers need to consider 
implementation-related issues that can limit their avail-
able strategy options. Balancing information on sever-
ity, spread, affected populations, and local goals with a 
critical examination of the feasibility of each strategy 
option requires asking questions such as the following:

•	 Do strategies need to be implemented in a par-
ticular order? If so, what should be done first?

•	 Are changes to legal authority or policy needed? 
If so, how feasible are these changes?

•	 How long will specific strategies take to get 
started? For how long can they be sustained?

•	 What resources (e.g., funds, personnel, equip-
ment, and space) are needed and available to 
implement the strategies?
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•	 What obstacles could decrease the effectiveness 
of the strategies? 

•	 What can be done to improve adherence to 
nonpharmaceutical strategy recommendations?

Determine acceptability. Community support is critical to 
strategy implementation. Although the most disruptive 
nonpharmaceutical strategies (e.g., prolonged school 
dismissals or child care facility closures) are unlikely 
to be used in less severe pandemics, several strategies 
can have negative secondary effects, disrupting families 
and communities. 

Strategies are more likely to be implemented fully 
and effectively if the public is prepared, if they perceive 
the same level of severity of influenza-related illness as 
decision makers, or if they believe that the strategy will 
be effective. Risk perceptions can vary across time and 
place and be influenced by media attention.16 Polling 
might be an effective tool for gathering information 
about risk perceptions and strategy acceptability in a 
time frame that is useful for decision-making.6,7 The 
following questions can guide analyses of strategy 
acceptability and methods for increasing acceptability:

•	 What are public concerns about the influenza 
pandemic? Do people believe they are likely to 
be infected? Do they believe many people could 
become seriously ill or die?

•	 Do social norms and public opinion support or 
reject specific strategies under consideration?

•	 What communication efforts can be used to 
explain the need for the strategies to the public? 
What can be used to minimize or dispel rumors 
and misinformation and spread correct informa-
tion? Who should be the spokesperson to com-
municate with the public?

•	 How should guidance be adapted for use with 
multiple audiences?

•	 How can expected benefits be measured and 
shared with the public?

•	 What negative effects (e.g., detrimental effects on 
child nutrition, job security, financial support, or 
educational progress) could occur? How could 
negative effects be reduced?

•	 What can be done to increase community buy-in 
and support? 

•	 What can be done to increase the public’s self-
efficacy for implementing protective actions? 

End and evaluate the response
Careful monitoring of the evolution of a pandemic 
allows for detection of changes in severity or waning 

of the outbreak. Knowing when and how decisions 
will be made about stopping strategies is as important 
as knowing when to start them. Planning for ending 
and evaluating a response should happen early in the 
response process, engaging the same stakeholders in 
a collaborative decision-making process. Discussions 
should encompass criteria for removing nonpharma-
ceutical strategies and returning to normal operations, 
and should take into account how difficult it will be to 
stop each implemented measure. Plans should address 
whether some strategies should be continued for a 
longer period of time. 

Evaluation activities, for example, after-action 
reviews, should address both processes (i.e., how well 
strategies were implemented) and outcomes (i.e., how 
effective they were in achieving the goals). Evaluation 
should not be an academic exercise: care should be 
taken to determine how lessons learned will be applied 
to future planning.

CONCLUSIONS

It is impossible to predict when the next influenza pan-
demic will occur or what its severity will be. Decision 
makers must be flexible and willing to change course 
based on information about the virus, epidemiology, 
and the acceptability of responses as new information 
becomes available. Decision-making in a pandemic is 
an ongoing process—not a one-time activity. Current 
plans should be reviewed and revised based on lessons 
learned during the pH1N1 pandemic.6,7,17–22 However, 
as that experience illustrated, we can never conceive 
of all possible scenarios ahead of time, will always want 
additional information, and need a flexible framework 
for making and communicating decisions. Despite 
advances in vaccine production and distribution, it is 
unlikely that a well-matched vaccine will be available 
at the onset of the next pandemic. Nonpharmaceuti-
cal strategies will be needed to help slow the spread 
of influenza in conjunction with other measures; the 
judicious use of these measures may yield the best 
results. Using a standard framework, such as the one 
described in this article, can provide a structure for 
making decisions.
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Abstract

Objectives. Evidence-driven decisions have become a standard for health 
interventions, policy, and programs. While randomized controlled trials (RCTs) 
are encouraged for public health interventions, there are limitations with RCTs 
as the gold standard of evidence for HIV interventions. We developed a novel 
system of evaluating evidence for assessing HIV preventive interventions 
termed the Highest Attainable Standard of Evidence (HASTE).

Methods. The HASTE system focuses on triangulation of three distinct cat-
egories of evidence: efficacy data, implementation data, and plausibility. We 
conducted systematic reviews, including experimental and observational data, 
to assess all available interventions for men who have sex with men (MSM). 
We collected implementation and programmatic data using a global electronic 
consultation, Internet searches, and in-person consultations. We assessed 
plausibility with expert analyses of both biological and public health evidence.

Results. HASTE includes four grades of evidence: Strong (Grade 1), Condi-
tional (Grade 2), Insufficient (Grade 3), and Inappropriate (Grade 4). We used 
the HASTE system to evaluate the evidence for HIV interventions for MSM 
in low- and middle-income countries. Several differences emerged in the 
strength of recommendation with the use of the HASTE system, including 
strong recommendations for voluntary counseling and testing and for structural 
interventions.

Conclusions. The HASTE system addresses a need for an evidence evaluation 
tool that is specific for HIV interventions and facilitates an evaluation of bio-
medical, behavioral, and structural approaches using the highest standard of 
attainable evidence. HASTE represents a tool that balances scientific integrity 
and practicality in assessing the quality of evidence of preventive interventions 
targeting the most-at-risk populations for HIV. 
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Evidence-based decision-making has become a global 
standard for health interventions, policy, and programs. 
In the human immunodeficiency virus (HIV) arena, 
this methodology has been a welcome trend. While ran-
domized controlled trials (RCTs) with HIV endpoints 
are encouraged for public health interventions, there 
are limitations with using RCT as the gold standard of 
evidence for HIV interventions.1–3 These limitations 
include the very high cost of efficacy trials, the rela-
tive scarcity of populations with sufficient incidence 
in which to mount trials, and the ethical imperative 
to compare experimental treatments with ever more 
potent control conditions, which can mitigate the abil-
ity to assess efficacy. In addition, some interventions 
have never been formally evaluated with RCTs but have 
demonstrated significant impact from implementation 
and observational research, making RCTs now either 
unfeasible or ethically challenging. An example of this 
limitation is the use of needle and syringe exchange 
programs for injecting drug users (IDUs), for which 
many would argue the window of opportunity to con-
duct an RCT has long passed.4 

Within the realm of clinical medicine, evidence-
based medicine (EBM) is now considered the basis 
by which to define standards of clinical care. Defining 
packages of clinical services has been predicated on 
systematic reviews of individually randomized double-
blinded placebo-controlled trials of medications and/
or services for patients with varying clinical conditions. 
The Grading of Recommendations Assessment, Devel-
opment, and Evaluation (GRADE) system has been 
widely endorsed as the most effective method with 
which to grade the current state of evidence for a vari-
ety of clinical interventions.5,6 The GRADE system was 
designed for individual-level clinical interventions in 
which the traditional hierarchy of evidence is applied. 
Specifically, the highest-quality evidence is derived 
from double-blinded placebo-controlled RCTs, fol-
lowed by unblinded RCTs, prospective cohort studies, 
case-control studies, clinical case series, and consensus 
among experts. Additional weight is given to appro-
priately executed systematic reviews and meta-analyses 
of studies with little heterogeneity among participants, 
methods, and results. 

To further standardize the presentation of evidence 
in clinical interventions and meta-analyses, criteria 
including the Consolidated Standards of Reporting 
Trials (CONSORT) and the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
were developed, which have facilitated the grading of 
evidence.7,8 Given the nature of individual-level clinical 
interventions, the GRADE system has facilitated the 
development of clinical practice guidelines and other 

clinical practice tools to promote the practice of EBM.9 
The GRADE system is also relevant, as it integrates the 
potential for a separation between quality of evidence 
and strength of recommendations based on extenuat-
ing circumstances, such as cost-efficacy, risk-benefit, 
and contextual factors.10

While there is general acceptance of the use of the 
GRADE system in clinical medicine, there has been 
no widely accepted standard for grading public health 
interventions, although a series of different algorithms 
and hierarchies of evidence have been proposed.1,11–13 
Varying algorithms of evaluating public health interven-
tions are also in use by the International Agency for 
Research on Cancer, the United States Preventive Ser-
vices Task Force (USPSTF), the newly revived Canadian 
Task Force on Preventive Health Care (CTFPHC), and 
the National Institute for Health and Clinical Excel-
lence in the United Kingdom, among others. While 
Hill’s criteria for causality, including strength of the 
relationship, dose-response, temporality, experimental 
evidence, analogy, and biologic plausibility, still apply 
to public health interventions, it is more difficult 
to demonstrate efficacy using traditional evaluation 
strategies.14 One reason for this difficulty is that public 
health interventions tend to be context-specific, includ-
ing geographic and socioeconomic contexts, and are 
generally multifaceted. Moreover, primary prevention 
strategies targeting at-risk populations may be subject 
to the prevention paradox first described by Rose.15 
The prevention paradox describes a situation in which 
an effective population-level public health interven-
tion may provide only little benefit at the individual 
level while being significant at the population level, 
thereby complicating the measurement of effective-
ness or efficacy.16 

There is an emerging awareness of the significant 
roles the key or most-at-risk populations (MARPS) may 
play in HIV epidemics. Many country epidemics began 
as concentrated epidemics among MARPS including 
gay men and other men who have sex men (MSM), sex 
workers, and IDUs, and then transitioned to more gen-
eralized epidemics. The role of MARPS in concentrated 
epidemics is relatively uncontroversial. However, in 
generalized epidemic settings, the initial presentation 
of numerous HIV epidemics was among MSM.3,4 With 
the emergence of generalized epidemics, the role of 
these three MARPS and other country-specific MARPS, 
such as truckers, internally displaced people, and 
victims of gender-based violence, has been given less 
attention. However, there is a growing evidence base 
of disproportionate risk among MARPS including sex 
workers, MSM, and IDUs in these settings.17,18 Recent 
assessments of global HIV prevention suggest that few 
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HIV/acquired immunodeficiency syndrome (AIDS) 
prevention, treatment, and care programs include 
targeted programming for these populations.19 Given 
this lack of funding, infections continue to increase in 
the context of slowing epidemics in the general popula-
tion and, with the exception of IDUs, there has been 
limited progress in defining the optimal package of 
services for MARPS in low- and middle-income settings.

In response to this lack of progress, our multi
disciplinary team worked to develop a novel system 
of evaluating evidence for HIV interventions target-
ing decreasing HIV risk specifically among MSM. We 
propose the use of the term the “Highest Attainable 
Standard of Evidence” (HASTE). HASTE was initially 
used to define a package of services for preventing 
HIV infection among MSM in low- and middle-income 
countries (LMIC). Other derivatives of the GRADE 
system have been suggested, including by Tang et 
al.13 When stigma affecting MARPS is compounded 
with the difficulties and limitations of RCTs evaluating 
public health intervention with biological endpoints, 
the evidence base for any HIV intervention supporting 
these vulnerable populations is limited. Thus, while our 
initial intent was to use the GRADE methodology to 
evaluate individual interventions, it became clear that 
the system required modifications to include assess-
ment of what we termed HASTE. HASTE deliberately 
echoes the language of human rights conventions on 
the right to health, which accept that what can realisti-
cally be attained in resource-constrained environments 
can still serve as life-saving aspirational goals.20,21 The 
aspiration was to develop a system that balances sci-
entific integrity with the need to make recommenda-
tions for prevention programming and policies for an 
understudied and underserved population.

Methods 

The HASTE process
The HASTE system proposed in this article is specific 
to HIV interventions among MSM and focuses on the 
triangulation of three main characteristics: efficacy 
data, implementation data, and biological and public 
health plausibility, although it may be adaptable to 
other public health areas and disciplines. The inclusion 
of a review of efficacy data is a common denominator 
across all systems evaluating levels of evidence. How-
ever, the response to preventing HIV infection has 
differed compared with most other clinical conditions 
in that implementation of these preventive measures 
is generally managed by civil society and not-for-profit 
nongovernmental institutions rather than health-care 
facilities. Although RCT data from interventions are 

often unattainable, these interventions constitute a 
predominant majority of HIV prevention services in 
LMIC. Thus, our group considered capturing these 
implementation data that are crucial in informing the 
optimal package of services for MSM. 

Hill’s criteria for causality remain as the most 
relevant set of determinants of whether a risk factor 
causes disease or an intervention causes prevention or 
mitigation of a disease. One of these criteria is plau-
sibility, and our group considered this criterion vital, 
similar to others before us.13 However, in considering 
the public health plausibility of an intervention, we 
assessed whether a preventive intervention with limited 
demonstrated efficacy in preventing HIV as a biologi-
cal endpoint was within the causal pathway of another 
intervention that does have demonstrable effectiveness 
in preventing HIV infection. We will use the example 
of the role of voluntary counseling and testing to 
illustrate the importance of public health plausibility 
for the HASTE system (Figure 1). 

To review the evidence for effective interventions 
to prevent HIV among MSM, we used a process first 
proposed by the Centers for Disease Control and 
Prevention’s (CDC’s) Community Preventive Services 
Task Force when developing an evidence-based guide 
to public health interventions.10 This process included 
forming a multidisciplinary team, developing an 
approach to assessing the evidence for interventions, 
selecting which interventions would be included in 
the review, developing systematic search strategies for 
each intervention, implementing these search strate-
gies, assessing and summarizing the quality of evidence 
using a standardized abstraction tool, and then trans-
lating this evidence into a set of recommendations 
for including interventions into a combination HIV 
prevention/interventions package. Finally, through the 
global consultation for implementation data describing 
interventions supporting the needs of MSM in LMIC, 
we considered information and data outside the realm 
of effectiveness, and have identified and summarized 
research gaps (Figure 2). Two reviewers independently 
abstracted data from the identified reports using a 
standardized abstraction tool. Conclusions were pre-
sented to a multidisciplinary group for review before 
final adoption of the recommendation.

Efficacy data
We used a scoping review as defined by Arksey and 
O’Malley to determine individual components of the 
package of preventive services for MSM.22 In brief, the 
scoping methodology is focused on mapping literature 
relevant to HIV preventive interventions for MSM 
without assessing the quality of included studies. These 
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reviews included the development of a specific search 
protocol with selection criteria, but did not include 
tracking the numbers of included studies. We used 
sensitive search terms to facilitate the development of 
an overview of the state of prevention sciences to help 
facilitate decisions on which prevention methods were 
to be further assessed. Once we defined the potential 
components of the package of services, we completed 
an umbrella review of systematic reviews if systematic 
reviews of the efficacy of individual components had 

been previously completed, such as assessing the effi-
cacy of behavioral interventions to decrease HIV risk 
among MSM.23 However, each individual article used 
in the systematic reviews was collected to assess specific 
inclusion and exclusion criteria.

We completed novel systematic reviews with defined 
search protocols when previous systematic reviews were 
not harnessed on individual components of HIV pre-
vention for MSM. When quantitative outcomes were 
available, such as changes in self-reported unprotected 

Figure 1. A HASTE assessment of the importance of VCT programs for combination  
HIV prevention interventions for MSM in low- and middle-income countries

HASTE characteristics Assessment 

Efficacy data The demonstrated efficacy of VCT interventions in preventing HIV infection has been limited.a

Implementation data A large body of consistent implementation data highlighting the importance of VCT as a point of 
interaction with the health-care system that may result in the provision of a series of reproductive 
health and preventive services, including sexually transmitted infection diagnosis and care as well as 
mental health counseling, among other preventive services. A critical step in the pathway for preventive 
interventions based on knowledge of HIV status.

Plausibility HIV prevention technologies are increasingly dependent on knowledge of HIV status, including oral and 
topical ART chemoprophylaxis for those not living with HIV and early ART for those living with HIV/AIDS 
to decrease onward transmission and community viral load. 

There is evidence of behavior change post-VCT for women living with HIV and also for men living with 
HIV.a–c Normalizing testing can also reduce stigma associated with HIV status, which can increase uptake 
of ART.d,e

Interventions to increase awareness of HIV serostatus have public health plausibility.f–i 

Rating Strong recommendation

aHoltgrave D, McGuire J. Impact of counseling in voluntary counseling and testing programs for persons at risk for or living with HIV infection. 
Clin Infect Dis 2007;45 Suppl 4:S240-3.
bHayes R, Sabapathy K, Fidler S. Universal testing and treatment as an HIV prevention strategy: research questions and methods. Curr HIV Res 
2011;9:429-45.
cOjo O, Verbeek JH, Rasanen K, Heikkinen J, Isotalo LK, Mngoma N, et al. Interventions to reduce risky sexual behaviour for preventing HIV 
infection in workers in occupational settings. Cochrane Database Syst Rev 2011;(12):CD005274.
dKawichai S, Celentano D, Srithanaviboonchai K, Wichajarn M, Pancharoen K, Chariyalertsak C, et al. NIMH Project Accept (HPTN 043) HIV/AIDS 
Community Mobilization (CM) to Promote Mobile HIV Voluntary Counseling and Testing (MVCT) in Rural Communities in Northern Thailand: 
modifications by experience. AIDS Behav 2012;16:1227-37.
eSweat M, Morin S, Celentano D, Mulawa M, Singh B, Mbwambo J, et al. Community-based intervention to increase HIV testing and case 
detection in people aged 16–32 years in Tanzania, Zimbabwe, and Thailand (NIMH Project Accept, HPTN 043): a randomised study. Lancet 
Infect Dis 2011;11:525-32.
fGrant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure chemoprophylaxis for HIV prevention in men who have sex 
with men. N Engl J Med 2010;363:2587-99.
gCohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al. Prevention of HIV-1 infection with early antiretroviral 
therapy. N Engl J Med 2011;365:493-505.
hMcGowan I. Rectal microbicides: can we make them and will people use them? AIDS Behav 2011;15 Suppl 1:S66-71.
iDas M, Chu PL, Santos GM, Scheer S, Vittinghoff E, McFarland W, et al. Decreases in community viral load are accompanied by reductions in 
new HIV infections in San Francisco. PLoS One 2010;5:e11068.

HASTE 5 Highest Attainable Standard of Excellence

VCT 5 voluntary counseling and testing

HIV 5 human immunodeficiency virus

MSM 5 men who have sex with men

ART 5 antiretroviral therapy

AIDS 5 acquired immunodeficiency syndrome
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anal intercourse secondary to targeted interventions, 
we completed a meta-analysis. If meta-analysis was not 
possible, either because there was only one study or 
there was significant intra-study variation in design, 

relevant data were abstracted with the aforementioned 
tool, conclusions on efficacy were made by three dif-
ferent investigators, and results were compared until 
consensus was reached. 

Figure 2. HASTE system for HIV interventions process 

Multidisciplinary team
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Scoping review 
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Implementation data 
We used several different methods to harness imple-
mentation data.24 The majority of small implementers 
with limited scope do not have websites to post these 
data, but they do produce digital reports of their pro-
grams for their funders. As such, an electronic global 
consultation was completed in October 2009. Letters 
requesting information on epidemiology, rights con-
texts, and programming for MSM were sent out using 
dedicated listservs in Asia, Africa, Latin America and the 
Caribbean, and Eastern Europe. These letters were also 
sent out by key funders of related initiatives including 
the American Foundation for AIDS Research (known 
as amfAR) with its MSM Initiative to its grantees, the 
MSM Global Forum for HIV, and key United Nations 
(UN) agencies including UN Development Programme 
(UNDP) and UNAIDS. In addition, we contacted key 
informants in 28 countries requesting information 
specific to their country. In total, we retrieved imple-
mentation data from 68 LMIC pertaining to MSM. To 
attain implementation data from larger implementers, 
we searched Google and Bing using similar keywords 
to what was used for the systematic searches. In addi-
tion, we individually searched the websites of large 
international HIV prevention implementers known to 
provide services for MARPS for further documentation 
of programs and outcomes. 

Separate from this search, a global consultation 
was held after the umbrella review, separate systematic 
reviews, and further review of electronic documents 
describing implementation data. This consultation 
included representation from several UN agencies 
including the UNDP, UNAIDS, World Health Organiza-
tion, and the UN Populations Fund, in addition to key 
informants from 15 countries where a member-check-
ing and results-validation session was completed. We 
presented the package of services using the framework 
of biomedical, behavioral, and structural interventions 
along with the evaluation approach. As this consultation 
was held early in the process of developing this set of 
recommendations, the feedback for the process and 
content of this package facilitated appropriate changes 
being made to the package of recommendations and 
evaluation system. One of the key changes was the 
need to review the evidence supporting conversion or 
reparative therapies, whose focus is to try and change 
sexual orientation, as these interventions form the base 
for many interventions targeting MSM in LMIC with a 
focus on regions in the Middle East and North Africa.25 

While there is no common evaluation framework 
used by HIV implementers large or small, our group 
used the Reach, Efficacy, Adoption, Implementation, 

and Maintenance (RE-AIM) framework, which has 
five key components in assessing programmatic reach; 
efficacy or effectiveness; and measures of adoption, 
implementation, and maintenance to assess the relative 
importance of key interventions.26 The RE-AIM frame-
work is well established for non-randomized processes 
and program evaluations.27–29 

Reach functions as a measure of program scale 
and can be measured in several ways, including the 
number or percentage of the target audience being 
reached. Because the denominator or true population 
size of MSM is rarely known, programs describe the 
absolute number of people reached as the most com-
mon characterization of scale. Generalizability of the 
population reached in the particular program is also 
included under reach.

Efficacy or effectiveness is measured by assessing 
the changes in a set of appropriate outcomes, the 
impact on the quality of life of participants, and any 
potential adverse effects of the program. Adoption is 
measured by assessing the proportion of those targeted 
by the intervention who actually participated in the 
intervention. It can also be considered as a measure of 
acceptability of this program with impact on ultimate 
program uptake. Implementation-related issues include 
a feasibility assessment of the program with key com-
ponents, including a proprietary assessment, program 
evaluability, resource needs for the program (e.g., fixed 
and marginal costs), and legality. The assessment of 
program implementation also evaluates whether the 
program was consistently delivered episodically or in 
different geographic regions. 

Finally, maintenance of the program represents 
sustainability of the programmatic outcomes gener-
ally assessed with cutoffs of either six months or one 
year. The non-randomized study or program data 
abstraction tool focused on extracting quantitative and 
qualitative data from programmatic studies under each 
of the realms of RE-AIM. While the abstraction tool 
and framework for evaluation included the potential 
for assessing all components of RE-AIM, most pro-
grammatic descriptions did not report each of these 
elements. 

Plausibility 
We applied the biological plausibility criterion to assess 
biomedical interventions using current levels of knowl-
edge of biological causal pathways. We assessed public 
health plausibility using conceptual frameworks of HIV 
risk among MSM developed by members of the team 
akin to the analytic frameworks used by the Guide to 
Community Preventive Services.30
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Independent peer review
The aforementioned global consultation meeting 
served as an interim validation and review of the rec-
ommendations suggested in the package of services. 
A separate process for ensuring the appropriateness, 
akin to the GRADE values and preferences process, 
of the conclusions included peer review by HIV/AIDS 
prevention experts not connected with the study.6 The 
external reviewers included both academic experts 
in HIV/AIDS epidemiology and targeted interven-
tions for MSM, as well as experts in implementation 
of interventions for MSM in high-, middle-, and low-
income settings. 

Results

HASTE for HIV interventions
The HASTE process for HIV/AIDS interventions was 
modified from several tools used to evaluate public 
health interventions including ones developed by 
USPSTF, CTFPHC, and GRADE to evaluate the quality 
of evidence of HIV interventions for MSM. The HASTE 
system gives the highest weight of efficacy evidence to 
RCTs, systematic reviews, and meta-analyses of RCT 
studies where attainable. The differentiating factors for 
this system are that other experimental studies, such 
as non-randomized controlled studies and pre- and 
post-assessments of interventions, were also included 
in RCTs pending an assessment using the RE-AIM 
framework. 

This approach generated four grades of evidence 
for HASTE—Strong (Grade 1), Conditional (Grade 2), 
Insufficient (Grade 3), and Inappropriate (Grade 4)—
depending on the amount of efficacy trial and imple-
mentation data available for a given intervention 
(Figure 3). Grade 1 (i.e., strong) recommendations 
are given when there are available efficacy or imple-
mentation data that the benefit of an intervention 
clearly outweighs the potential risks, or there are data 
that the intervention addresses a known causal risk 
factor of HIV risk among MSM using the approach of 
assessing plausibility. 

Grade 2 (i.e., conditional) recommendations are 
given when there is potential efficacy for an interven-
tion, but further research or implementation data 
are required to make a strong recommendation. 
Conditional recommendations may be given when 
there is not a large body of implementation data and 
limited quality of experimental research evaluating a 
particular intervention. Specifically, for Grade 2a (i.e., 
probable) interventions, there may be limited or no 
efficacy data, but there are plausibility and consistent 
implementation data highlighting the importance of 
this intervention. For Grade 2b (i.e., possible) inter-
ventions, there are limited or inconsistent efficacy 
data, plausibility, but only limited implementation data 
from non-randomized studies or programmatic data. 
The most common difference between interventions 
receiving probable or possible recommendations is 
the amount of non-randomized data available for 

Figure 3. Highest Attainable Standard of Evidence (HASTE) system for  
HIV interventions—four grades of evidence

Grade level Strength of recommendation Explanation

Grade 1 Strong •	 Efficacy is consistent
•	 High plausibility
•	 Large body of consistent implementation data 

Grade 2 Conditional

  Grade 2a   Probable •	 Limited efficacy data
•	 Plausibility
•	 Consistently effective from implementation data

  Grade 2b   Possible •	 Limited or inconsistent efficacy data
•	 Plausibility
•	 Limited but consistent implementation data 

  Grade 2c   Pending •	 Ongoing efficacy trials
•	 Plausibility

Grade 3 Insufficient •	 Inconsistent data
•	 Undefined plausibility
•	 Inconsistent or paucity of implementation data 

Grade 4 Inappropriate •	 Consistent data demonstrating lack of efficacy
•	 Consensus from implementation data of inappropriate intervention

HIV 5 human immunodeficiency virus
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assessment using the RE-AIM framework. In addition, 
for some interventions such as circumcision, Grade 
2b recommendations were given if the intervention 
had the potential to be beneficial for a small subset 
of MSM, such as those who have high insertivity ratios 
and multiple female partners.31 Separately, for some 
interventions, Grade 2c (i.e., pending) recommenda-
tions are given when there are ongoing efficacy trials 
among MSM. 

Grade 3 (i.e., insufficient) is applied when there is 
inconsistent evidence for the efficacy of a particular 
intervention, the causal pathway is unclear or not well 
defined, and there are limited non-randomized study 
or programmatic data about a particular intervention. 
Grade 4 (i.e., inappropriate) is given when there is evi-
dence of no efficacy or effectiveness of an intervention, 
where there are efficacy or consistent implementation 
data suggesting harm, where risks outweigh potential 
benefits, or where there is consensus from implemen-
tation data that this is an inappropriate intervention. 

Combination HIV prevention interventions for MSM
We used the HASTE system to evaluate the evidence for 
individual HIV-related interventions for MSM in LMIC. 
The results of this process are presented in Figure 
4, although the complete information and rationale 
for selection are available in the World Bank report 
by Beyrer et al.32 Figure 4 also presents an analysis of 
which interventions are supported by RCTs in both 
high-income countries and LMIC, as defined by the 
World Bank Atlas Method.33 The only interventions 
evaluated using RCTs in LMIC are individualized risk-
reduction counseling, brief client-focused counsel-
ing, community-level interventions, and preexposure 
prophylaxis. Of these interventions, only a single HIV 
intervention, preexposure prophylaxis, has been evalu-
ated as an RCT among MSM in a generalized HIV 
epidemic. Thus, these are the only interventions that 
would be awarded four points as a starting point based 
on type of evidence under the GRADE system, whereas 
all observational studies would be given a starting value 
of two. Moreover, only the oral chemoprophylaxis study 
included an objective outcome of HIV seroincidence, 
involved blinding, and had high retention rates; thus, 
the others would lose between two and three points 
based on quality of evidence. Directedness of gener-
alizability of all studies but oral chemoprophylaxis is 
limited given that it was the only one with efficacy 
completed in an LMIC. Finally, effect size as graded 
by having a measure of association greater than two 
or five would also be a limitation, as no HIV interven-
tion has been shown to decrease HIV incidence with 
this magnitude. With this scoring framework, where a 

numerical value of four or higher is associated with a 
high strength of recommendation—three being associ-
ated with medium, two being associated with low, and 
one or lower being associated with a very low-strength 
recommendation—only oral chemoprophylaxis would 
receive a strong recommendation for MSM in LMIC. 

Several differences emerge in the strength of recom-
mendation with the use of the HASTE system compared 
with a classical RCT-driven evaluation system. These 
differences were strong recommendations for voluntary 
counseling and testing and for structural interventions. 
An example of the abbreviated HASTE analysis for 
voluntary counseling and testing is shown in Figure 
1. Structural-level risk interventions among MSM have 
not been evaluated with an RCT, partly because of the 
complexity of the study designs required to character-
ize the efficacy and effectiveness of these interventions, 
and partly due to logistical and cost considerations. 
However, there are convincing public health plausibility 
and implementation data that highlight the importance 
of these interventions to facilitate the development and 
delivery of HIV services for MSM in LMIC.32

Discussion

Among MSM in LMIC, there is a confluence of high 
HIV-related risk practices at the individual level with 
structural barriers to HIV preventive services including 
stigma, discrimination, and criminalization. Drivers of 
HIV risk among MSM occur at multiple levels including 
the individual, social, and sexual networks; community; 
and public policy realms. Together, these factors have 
resulted in a disproportionate burden of HIV disease 
among MSM wherever studied, including generalized 
epidemics.18 The imperative to mount evidence-based 
and comprehensive responses to this disproportionate 
risk is urgent, as more than three decades into the epi-
demic most LMIC have no dedicated services for MSM. 
The initial systems for evaluating evidence to define 
recommendations, including the GRADE system, were 
initially designed for individual-level clinical interven-
tions. Moreover, the available systems in the literature 
evaluating public health interventions did not include 
detailed assessments of implementation data, which 
comprise a large component of the evidence base in 
the field of HIV/AIDS prevention. There is significant 
variability in organizations focused on implementing 
HIV prevention service delivery, ranging from small 
community-based organizations to large not-for-profit 
institutions active in a number of countries spanning 
multiple continents. Many of the smaller community-
based organizations serving the needs of MARPS tend 
to be led by members of these same populations that 
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Figure 4. Strength of recommendations for inclusion of specific prevention components  
in combination HIV prevention intervention packages for MSM

Intervention Components HASTE level
Strength of 

recommendation
RCT in 

HIC
RCT in 
LMIC

Condoms and water- or 
silicone-based lubricants

Effective distribution Grade 1 Strong
Counseling and education about condoms 

and lubricants
Grade 1 Strong

Thicker condoms Grade 2b Possible
Female condom Grade 2b Possible

Behavioral interventions Individualized risk-reduction counseling Grade 2a Probable Yesa–o Yesp,q

Conversion or reparative therapy Grade 4 Inappropriate
Didactic teaching Grade 2b Possible Yesh,r,s

Brief client-focused counseling Grade 2a Probable Yest–z Yesaa

Community-level interventions Grade 1 Strong Yesbb–mm Yesnn,oo

Antiretroviral therapy Method of secondary prevention Grade 1 Strong
Primary prevention Grade 2a Probable
Address substance use and mental health 

disorders to increase adherence
Grade 2a Probable Yespp–ss

Rectal microbicides Grade 2a Pending
Postexposure prophylaxis Grade 2a Probable
Preexposure prophylaxis Grade 2a Probable Yestt Yestt

Voluntary counseling  
and testing 

HIV testing Grade 1 Strong
Rapid testing for HIV Grade 2a Probable
LGBT sensitization Grade 1 Strong

Circumcision Medical male circumcision Grade 2b Possible

Syndromic STI treatment HSV-2 suppression Grade 4 Inappropriate Yesuu Yesuu

Screening and treatment of all genital 
ulcerative diseases

Grade 2a Probable

Vaccination HPV Grade 2a Probable

Structural interventions Government-sponsored anti-homophobia 
policy, community systems strengthening, 
and health sector training

Grade 1 Strong
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recognize the vulnerable state and disproportionate 
burden of HIV risk and disease among their peers.

Given limited resources, human and financial 
resources are focused on service delivery rather than 
sophisticated evaluation strategies. Larger HIV preven-
tion service implementers often evaluate interventions 
using process indicators of HIV prevention rather than 
the measurement of biological endpoints. Moreover, 
HIV implementers rarely submit the results of their 
programs for publication in peer-reviewed journals. 
This publication dearth is likely because smaller-scale 
implementers lack the inherent technical capacity 
to do so and because larger implementers do not 
allocate resources to this activity. The HASTE system 
presented in this article was developed to be able to 
comprehensively assess all forms of evidence relating to 
HIV prevention for MARPS and was not developed as 
a tool to evaluate evidence relating to all public health 
interventions. Rather, this tool was used to develop 
recommendations for combination HIV preventive 
interventions for MSM in LMIC. The full HASTE 
analysis supporting Figure 4 is included in the World 
Bank report, “The Global HIV Epidemics Among Men 
Who Have Sex with Men.”32 Figure 4 summarizes the 
interventions assessed, demonstrating that few of these 
interventions have been tested with RCT, although 
many are considered the standard of care rendering 

RCT level of evidence unattainable. Even fewer of 
these interventions have been tested in LMIC, where 
the risk environment is often heightened because of 
stigma and discrimination. Consequently, if RCT-level 
evidence is held as the standard by which one can make 
strong assertions of evidence efficacy, there would be 
few interventions that would receive a strong recom-
mendation. As such, we believe that the HASTE tool 
can also be used to define an appropriate package of 
HIV services for other vulnerable populations including 
sex workers, IDUs, victims of gender-based violence, 
and internally displaced or other migrant populations.

Limitations
There were clear limitations to the HASTE system 
presented in this article. For one, there is no common 
evaluation framework for HIV/AIDS implementers, 
and the evaluation of these programs tends to be spe-
cific to the identified needs of the funders focusing 
on process rather than outcome indicators. While we 
used the RE-AIM system that has been previously used 
to evaluate health sector programming, a standardized 
system of evaluating and reporting non-randomized 
research studies was suggested by CDC and termed 
Transparent Reporting of Evaluations with Non-
Randomized Designs (TREND).34 However, this system 
has not yet been widely adopted by HIV implementing 

Figure 4 (continued). Strength of recommendations for inclusion of specific prevention components  
in combination HIV prevention intervention packages for MSM
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organizations. Standardizing the evaluation and report-
ing of HIV interventions would likely increase the 
availability of evidence in the peer-reviewed literature. 
In addition, when including implementation data from 
a series of organizations, there is inconsistency in the 
quality of these data, given that the primary purpose 
of these programs is to provide services rather than to 
conduct research. 

To compensate for these limitations, the HASTE 
system combines implementation data with efficacy 
data and plausibility analysis. Observational studies 
and analysis of implementation data do not allow for 
analysis at the level of the individual, thereby making 
interpretation subject to ecological fallacy. Additionally, 
reproducibility of the HASTE system for MSM in LMIC 
may be difficult, as it involves retrieving implementa-
tion data that are not all indexed in the public domain. 
Significant effort would be required to retrieve these 
data. Finally, the HASTE system purposefully does not 
assign a numerical score to different components of 
the assessment, which may be perceived as being less 
objective than score-based systems such as GRADE. 
The development team decided that the assignment 
of abstract numerical values to evidence attributes also 
represents a subjective judgment assessment. However, 
we believe that despite these limitations, the system 
presented represents a tool that balances scientific 
integrity and practicality in assessing the quality of 
evidence of HIV/AIDS preventive interventions target-
ing MARPS for HIV. 

Conclusions

In the context of a slowing HIV pandemic, HIV inci-
dence and prevalence continue to increase among 
MARPS. HIV interventions for these populations have 
been inconsistently implemented, which is likely sec-
ondary to inadequate political motivation to address 
vulnerable populations, insufficient targeted funding, 
and the lack of a means to define an optimal package 
of services in resource-constrained settings. We have 
developed the HASTE system to define an appropri-
ate package of HIV services including biomedical, 
behavioral, and structural approaches using the highest 
standard of attainable data. This system can be used to 
advocate for a package of HIV prevention, treatment, 
and care services for MARPS in low- and middle-income 
settings, allowing advocacy for the appropriate scale-up 
of these services in response to evidence-based need.

This study was a component of a project funded by the Global 
AIDS Monitoring and Evaluation Team of the World Bank. The 
World Bank did not have any role in the study design, data 
collection and analysis, decision to publish, or preparation of the 

article. This study relied on publicly available documents and was, 
therefore, exempt from Institutional Review Board determination.
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ABSTRACT

Objectives. We assessed provider knowledge, attitudes, and practices for the 
management of breakthrough varicella and identified barriers to implementa-
tion of laboratory testing and reporting.

Methods. We surveyed 145 health-care providers (HCPs) from 30 pediatric 
practices in Philadelphia who did not have a history of laboratory testing for 
breakthrough varicella. The self-administered survey instrument collected 
information on clinicians’ practices for management of children presenting 
with rash, infection-control strategies, reporting to public health agencies, and 
laboratory testing.

Results. Among the 144 HCPs who completed the survey, 73 (51%) had 
practiced for more than 10 years. While 115 HCPs (80%) would elect to evalu-
ate a child with rash in the office, only 19 (13%) would submit diagnostics. 
When patients had a known recent exposure to varicella, 84 HCPs (58%) would 
use laboratory tests: 40% would use direct fluorescent antibody staining on a 
specimen from a cutaneous lesion, 24% would use polymerase chain reaction 
on a lesion specimen, 21% would use acute and convalescent serology, and 
10% would use other tests. While waiting for test results, 82 HCPs (57%) would 
advise that the child be kept at home, 39 (27%) would notify the local health 
department, and 33 (23%) would inform the school nurse.

Conclusion. As varicella becomes increasingly uncommon, laboratory confirma-
tion becomes more critical for appropriate diagnosis, similar to poliomyelitis 
and measles. Our findings suggest that HCPs need further education regarding 
laboratory confirmation, containment, and reporting of breakthrough varicella.
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In the post-varicella vaccine era, a dramatic reduc-
tion in the overall number of varicella cases has been 
documented, with the proportion of previously vac-
cinated cases increasing as the number of vaccinees 
has increased.1–4

While, historically, varicella diagnosis was made 
clinically, given the distinctive appearance of classic 
varicella in unvaccinated individuals (i.e., a generalized 
vesicular rash with lesions in different stages preceded 
by fever and malaise), breakthrough varicella is usually 
mild, with fewer lesions, fewer or no vesicles, and no 
fever, and usually lacks the characteristic evolution of 
the rash in “crops or waves.”3–9 As a result, its rash can 
be confused with other conditions (e.g., herpes simplex 
infection, scabies, poison ivy, and even insect bites), 
and is more challenging to diagnose clinically.6,9,10 
Remarkably, school outbreaks have occurred because of 
delayed recognition of breakthrough varicella cases and 
postponed implementation of control measures.3,5,11–15

Varicella (but not herpes zoster) was added to the 
list of nationally notifiable diseases in 2003, and most 
states, including Pennsylvania, are mandating the 
report of varicella cases to a public health agency. To 
monitor the changing epidemiology of varicella disease 
after vaccine licensure, the Philadelphia Department 
of Public Health (PDPH) has conducted active surveil-
lance for varicella and herpes zoster in the area of West 
Philadelphia since 1995. In the remaining areas of 
Philadelphia, passive surveillance has been conducted 
for varicella and herpes zoster because both conditions 
are reportable by local regulation. To support clinical 
management and disease surveillance of varicella and 
herpes zoster, PDPH has encouraged collection of 
specimens for testing by the National Varicella-Zoster 
Virus (VZV) Laboratory at the Centers for Disease 
Control and Prevention by advertising these laboratory 
services (which are free of charge) through newsletters 
and on-site in-service sessions, especially in the West 
Philadelphia active surveillance area. Although more 
than 50 practices throughout the city routinely utilize 
these services, only 30% of the suspected breakthrough 
varicella cases from the West Philadelphia area in 2007 
had laboratory testing performed. 

The purpose of this study was to assess knowledge, 
attitudes, and practices regarding the diagnosis, clini-
cal management, and especially the role of laboratory 
testing for varicella by health-care providers (HCPs) 
in Philadelphia. 

METHODS

In 2009, an in-person self-administered survey was 
given to HCPs in 30 practices in Philadelphia, outside 

the West Philadelphia active surveillance area. All staff 
within each practice, including physicians, physician 
assistants, nurse practitioners, and nurses, were encour-
aged to attend the educational session. The survey was 
offered only to staff who were present the day of the 
educational session and was selectively scheduled on 
a day when most physicians would be present at the 
practice. Information on physicians or nurse practi-
tioners not present on the day of the session was not 
collected. We selected practices based on a criterion 
of 600 or more pediatric (19 years of age) patients 
registered. The survey was followed by an educational 
session. We targeted practices that had not submitted 
specimens since 2007 or did not have a history of test-
ing breakthrough varicella cases reported to PDPH, 
as we thought these practices could benefit from the 
educational session following the survey. 

The survey instrument comprised 11 closed-ended 
multiple-choice questions. The first questions were 
based on a clinical scenario of a 2-year-old child who 
was previously vaccinated with one dose of varicella 
vaccine and who presented with maculopapular rash 
after being exposed to an uncle diagnosed with herpes 
zoster. A picture of the rash was projected while the 
survey respondents were answering questions about 
the case history. Following the questions based on the 
clinical scenario, the survey collected information on 
clinician recommendations for parents of children 
with rash, containment strategies, collection of labo-
ratory specimens, varicella diagnostics, and reporting 
responsibility for varicella and herpes zoster to the 
local health department. 

After HCPs completed the survey, PDPH staff 
provided an educational session on site, focusing on 
varicella disease in the post-vaccine era. To prevent 
the introduction of bias, PDPH staff did not reveal 
the specific survey and educational session objectives 
to the participating HCP offices when scheduling the 
sessions and, after the survey was completed, responses 
were collected before beginning the formal educa-
tional presentation. Study analyses were conducted to 
identify gaps in knowledge and barriers to implemen-
tation of VZV laboratory testing. Our main analyses 
were limited to physicians and nurse practitioners. 
The survey responses were entered into a Microsoft® 
Access database, and analyses were conducted using 
SAS® version 9.1.3.16 

The study introduced no significant risks to the 
participants, and the Institutional Review Board of the 
Philadelphia Department of Public Health determined 
it to be exempt from full review and granted a waiver 
of informed consent for participation. 
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RESULTS

All 30 practices that were approached for the survey 
and educational session participated. Of the 145 HCPs 
who were offered the survey, 144 completed it; the 
survey respondents’ characteristics are shown in the 
Table. The median number of children younger than 
19 years of age served by the participating practices was 
1,700 (mean: 1,965; range: 600–4,500). Information on 
socioeconomic and insurance status of the children 
served by the practices was not collected.

Of the 144 HCPs who participated in the survey, 
115 (80%) would advise the parent of a preschool 
attendee with maculopapular rash (described in the 
clinical scenario of the survey) to bring the child to the 
office for evaluation, but only 19 (13%) would order 
laboratory tests to confirm or rule out diagnoses from 
their differential diagnosis list. Once the HCPs were 
informed of a clear exposure to VZV in the following 
survey question, 84 HCPs (58%) indicated they would 
order laboratory tests to confirm the diagnosis (Table).

While the majority (57%) of respondents would 
advise that a child be kept at home while a test result 
for VZV was pending, 40 HCPs (28%) did not select any 
answer addressing advice for school attendance. Only 
39 HCPs (27%) would report a possible varicella case to 
the local health department, and 33 HCPs (23%) would 
inform the child’s school nurse. Even when the case of 
the clinical scenario was confirmed as breakthrough 
varicella, only 42 of 144 HCPs (29%) said they would 
report it to the local health department, despite the 
fact that the majority of HCPs (n5110, 76%) recog-
nized varicella as a reportable disease in Philadelphia. 

Also, 97 HCPs (67%) were aware that varicella should 
be reported to the state public health system, and 85 
(59%) were aware that it should be reported to the 
national public health system. Fewer HCPs (n569, 
48%) identified herpes zoster as a reportable disease 
in Philadelphia, whereas 57 (40%) erroneously thought 
that herpes zoster was reportable in Pennsylvania, and 
50 (35%) mistakenly thought it was reportable nation-
ally (data not shown).

The tests HCPs said they would conduct for labora-
tory confirmation of breakthrough varicella are shown 
in the Figure. Stratification by HCP years of practice 
showed that 15 (18%) of the 84 HCPs with .5 years of 
practice said they would conduct laboratory testing for 
a maculopapular rash vs. three (5%) of the 57 HCPs 
with #5 years of practice (p50.03). After exposure 
to varicella was provided in the history, 67% of HCPs 
practicing for .5 years said they would test lesions 
for VZV, compared with 33% of those practicing for 
#5 years (p50.02). Selection of test for confirming 
breakthrough varicella did not differ by HCP years 
of practice. Reporting to PDPH differed by years of 
practice as well; 64% of those practicing for .5 years 
said they would report a possible or confirmed varicella 
case to PDPH, compared with 46% of those practicing 
for #5 years (p50.03). Ninety-three percent of HCPs 
practicing for .5 five years recognized varicella as 
reportable in Philadelphia vs. 75% of HCPs practicing 
#5 years (p50.004) (data not shown). 

DISCUSSION 

While the epidemiology and clinical presentation of 
varicella disease have changed dramatically post-vaccine 
implementation,1 our results suggest that management 
of varicella cases in the outpatient setting is still mostly 
based on clinical judgment, at least in our area. After 
implementation of the second dose of the varicella 
vaccine, further declines in varicella incidence were 
reported.17 However, elimination is not expected, and 
outbreaks have occurred in populations with high two-
dose coverage.14 Pockets of susceptible individuals in 
the population remain for various reasons, including 
limitations on administration of live-virus vaccines to 
some immunocompromised individuals, erroneous 
perception of varicella being a relatively benign disease, 
religious or philosophical objections to vaccination, 
and residence in institutional facilities from a young 
age.18

We advocate for increased awareness regarding the 
use of available laboratory tests for varicella. An effort 
to educate physicians on the importance of laboratory 
confirmation of potential breakthrough varicella cases 

Table. Characteristics of Philadelphia health-care 
providers who completed a survey on knowledge, 
attitudes, and practices in handling breakthrough 
varicella in the outpatient setting, 2009 (n=144)

Characteristic N (percent)

Health-care provider type
  Physician 128 (89)
  Nurse practitioner 16 (11)

Gendera

  Female 86 (60)
  Male 57 (40)

Years practicingb

  1 15 (11)
  1–5 42 (30)
  6–10 11 (8)
  10 73 (51)

aMissing one response
bMissing three responses
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is crucial as, frequently, its nonspecific appearance can 
be confused with other rashes of noncommunicable 
diseases.6,9,10 As with other exanthematous vaccine-
preventable diseases (e.g., measles and rubella) that 
are now rare in the United States and with clinical 
presentation modified by immunization, we believe that 
clinical identification alone for breakthrough varicella 
is not reliable. We suspect that the diagnostic challenge 
is even greater for younger physicians who train in the 
post-vaccine era and rely mostly on textbook descrip-
tions of vaccine-preventable viral exanthems. Our study 
shows that physicians practicing for #5 years are not 
as likely to test for breakthrough varicella as physicians 
with .5 years of practice, even when an exposure to 
varicella is provided in the history. Although one could 
expect that younger physicians would have less trust in 
their clinical judgment in making the diagnosis and be 
more prone to test, we speculate that many might have 
a low index of suspicion for breakthrough varicella.

Survey participants were not alerted to a diagnosis 
of VZV by the description of the rash as maculopapu-
lar even though a lack of vesicles and predominance 
of maculopapular lesions have been described with 
breakthrough varicella in both clinical trials and post-
varicella vaccine licensure studies.3,4,6,8,9 While a clear 
exposure history to VZV prompted most HCPs to con-
sider breakthrough varicella, it is doubtful that expo-
sure information would be available in daily practice, as 

most source cases would also have a modified clinical 
appearance and may not be recognized as varicella. 
The contagiousness of breakthrough varicella is lower 
than varicella in unvaccinated individuals, depending 
also on the number and type of lesions, but can still 
be spread to close contacts.19 In addition, exposure to 
herpes zoster may go under recognized because there 
is only moderate awareness that herpes zoster is con-
tagious via airborne droplets and not only from direct 
contact with skin lesions.18,20–22 There is no doubt that 
various causes of maculopapular rashes exist and some 
of them are noninfectious. While it is not feasible to test 
every patient with a maculopapular rash for a variety 
of reasons, we believe that once varicella is suspected, 
one should test to confirm the diagnosis, because of 
the related public health implications. 

The survey results indicate that there is uncertainty 
about which test should be selected for laboratory con-
firmation of breakthrough varicella. Three different 
tests were equally popular among clinicians for this 
purpose (Figure): direct fluorescent antibody (DFA), 
polymerase chain reaction (PCR), and serology (com-
parison of acute and convalescent immunoglobulin G 
[IgG] titers). DFA has been used to diagnose varicella 
and differentiate it from herpes simplex-related rashes, 
but its performance relies on adequate specimen col-
lection, and it is also less sensitive than PCR.23 PCR 
is both highly sensitive and specific and has recently 

an531 when excluding providers of a hospital-based ambulatory clinic where DFA is readily available and recommended by the hospital 
infectious diseases group

HCP 5 health-care provider

DFA 5 direct fluorescent antibody

PCR 5 polymerase chain reaction

n57

n558a

n534

n58

n531

n56

Figure. HCP test of choice for laboratory confirmation of breakthrough varicella: survey of Philadelphia HCPs on 
knowledge, attitudes, and practices in handling breakthrough varicella in the outpatient setting, 2009 (n=144)
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been recognized as the test of choice for diagnosing 
breakthrough varicella.23,24 Measurement of serum 
IgG antibody against varicella is only useful to provide 
proof of immunity to natural infection and does not 
have adequate sensitivity to detect change in IgG anti-
body titer of vaccinated individuals after breakthrough 
varicella.25

The limited availability of the PCR test for varicella 
may explain in part the fact that many HCPs did not 
select PCR as their first-choice test. We believe that 
PCR for varicella should be made readily available so 
that HCPs are encouraged and empowered to labora-
tory confirm suspected cases, as it is taught with other 
vaccine-preventable diseases and diseases with public 
health consequences. As a component of their bioter-
rorism preparedness programs, state public health 
laboratories were given the capability to test for varicella 
along with the necessary training, as varicella is the first 
diagnosis in the differential for smallpox.26 Although a 
specific funding mechanism will be needed to support 
the continued use of VZV laboratory services, having 
these public health laboratories process specimens col-
lected to rule out breakthrough varicella may provide a 
solution and facilitate diagnosis and management. Use 
of these laboratory services on a regular basis could 
also help the technicians in these laboratories maintain 
skills related to testing for orthopoxviruses. While PCR 
is a relatively costly test, control of outbreaks resulting 
from missed diagnoses is also very labor- and resource-
intensive. A cost-benefit analysis was outside the scope 
of this study but should shed some light on the use of 
PCR as a confirmatory test in the future. 

Notably, 28% of the clinicians would not advise a 
patient’s family on school attendance when a child 
has an exanthematous illness. The reluctance of the 
survey participants to weigh in on school attendance 
is corroborated by the fact that most would not report 
a possible case of varicella to a public health agency 
and would not notify the school. Physicians’ under-
reporting of communicable diseases to public health 
agencies has been documented previously.27 We believe 
there is significant lack of recognition on the impor-
tant role primary HCPs can play in protecting and 
promoting public health. By notifying public health 
agencies, outbreaks can be prevented and contained, 
and individuals at greater risk for morbidity and mor-
tality can be protected. We advocate that suspicion 
of breakthrough varicella should prompt physicians 
to report their suspicion to public health, conduct a 
confirmatory test, and offer counseling on containment 
strategies until the test rules in/out the diagnosis, as 
is the case for other vaccine-preventable diseases (e.g., 
measles and pertussis). 

Limitations
Our study had certain limitations. We surveyed a small 
subset of HCPs in Philadelphia, and results may not be 
generalizable to other areas. Because West Philadelphia 
has been an active surveillance site for varicella and 
zoster for several years, we would have expected greater 
awareness and knowledge about optimal management 
of breakthrough varicella cases than would be found 
in other locations. While the responses provided by 
HCPs in the survey might not reflect their actual actions 
in daily practice, the testing history and the survey 
responses of these practices seem consistent. We per-
formed analysis on HCP responses without controlling 
for the effect of providers working in the same practice. 
A cost analysis to determine cost-effectiveness of the use 
of PCR as the confirmatory test for suspected varicella 
cases was beyond the scope of this study.

CONCLUSION

While further reduction of varicella cases has been 
seen after widespread implementation of the second 
varicella vaccine dose,17 continuous efforts to educate 
physicians on reporting to public health agencies, 
responsibility for containing potentially communicable 
patients, and laboratory confirmation of breakthrough 
varicella will allow more accurate measurements of the 
impact of vaccination and improve our understanding 
of the evolving epidemiology of varicella.

The authors thank Daniel R. Friedberg for his participation in 
the data preparation, Salini Mohanty and Jimmy John for their 
assistance with conducting the survey, and all health-care provid-
ers who responded to the survey.

Barbara Watson has served on advisory boards at Merck & Co. 
and GlaxoSmithKline. Claire Newbern was formerly employed by 
GlaxoSmithKline.

This work was supported by the Centers for Disease Control 
and Prevention (CDC) through Cooperative Agreement 
#3U01IP000019 with the Philadelphia Department of Public 
Health (PDPH) for active varicella surveillance and epidemiologic 
studies. The findings and conclusions in this article are those of 
the authors and do not necessarily represent the views of PDPH 
or CDC. This study was exempt from Institutional Review Board 
approval.

REFERENCES
  1.	 Prevention of varicella: recommendations of the Advisory Com-

mittee on Immunization Practices (ACIP). MMWR Recomm Rep 
2007;56(RR-4):1-40.

  2.	 Varicella outbreak among vaccinated children—Nebraska, 2004. 
MMWR Morb Mortal Wkly Rep 2006;55(27):749-52.

  3.	 Lopez AS, Guris D, Zimmerman L, Gladden L, Moore T, Haselow 
DT, et al. One dose of varicella vaccine does not prevent school 
outbreaks: is it time for a second dose? Pediatrics 2006;117:e1070-7.

  4.	 Guris D, Jumaan AO, Mascola L, Watson BM, Zhang JX, Chaves 
SS, et al. Changing varicella epidemiology in active surveillance 
sites—United States, 1995–2005. J Infect Dis 2008;197 Suppl 2:S71-5.



590    Research Articles

Public Health Reports  /  November–December 2012  /  Volume 127

  5.	 Outbreak of varicella among vaccinated children—Michigan, 2003. 
MMWR Morb Mortal Wkly Rep 2004;53(18):389-92.

  6.	 Bernstein HH, Rothstein EP, Watson BM, Reisinger KS, Blatter MM, 
Wellman CO, et al. Clinical survey of natural varicella compared 
with breakthrough varicella after immunization with live attenuated 
Oka/Merck varicella vaccine. Pediatrics 1993;92:833-7.

  7.	 Galil K, Lee B, Strine T, Carraher C, Baughman AL, Eaton M, et al. 
Outbreak of varicella at a day-care center despite vaccination. N 
Engl J Med 2002;347:1909-15.

  8.	 Vázquez M, LaRussa PS, Gershon AA, Steinberg SP, Freudigman K, 
Shapiro ED. The effectiveness of the varicella vaccine in clinical 
practice. N Engl J Med 2001;344:955-60.

  9.	 Watson BM, Piercy SA, Plotkin SA, Starr SE. Modified chickenpox 
in children immunized with the Oka/Merck varicella vaccine. 
Pediatrics 1993;91:17-22.

10.	 Chaves SS, Zhang J, Civen R, Watson BM, Carbajal T, Perella D, et al. 
Varicella disease in vaccinated persons: clinical and epidemiological 
characteristics, 1997–2005. J Infect Dis 2008;197 Suppl 2:S127-31.

11.	 Dworkin MS, Jennings CE, Roth-Thomas J, Lang JE, Stukenberg C, 
Lumpkin JR. An outbreak of varicella among children attend-
ing preschool and elementary school in Illinois. Clin Infect Dis 
2002;35:102-4.

12.	 Tugwell BD, Lee LE, Gillette H, Lorber EM, Hedberg K, Cieslak 
PR. Chickenpox outbreak in a highly vaccinated school population. 
Pediatrics 2004;113:455-9.

13.	 Haddad MB, Hill MB, Pavia AT, Green CE, Jumaan AO, De AK, 
et al. Vaccine effectiveness during a varicella outbreak among 
schoolchildren: Utah, 2002–2003. Pediatrics 2005;115:1488-93.

14.	 Gould PL, Leung J, Scott C, Schmid DS, Deng H, Lopez A, et al. An 
outbreak of varicella in elementary school children with two-dose 
varicella vaccine recipients—Arkansas, 2006. Pediatr Infect Dis J 
2009;28:678-81.

15.	 Nguyen MD, Perella D, Watson B, Marin M, Renwick M, Spain CV. 
Incremental effectiveness of second dose varicella vaccination for 
outbreak control at an elementary school in Philadelphia, Penn-
sylvania, 2006. Pediatr Infect Dis J 2010;29:685-9.

16.	 SAS Institute, Inc. SAS®: Version 9.1.3. Cary (NC): SAS Institute, 
Inc.; 2007. 

17.	 Kattan JA, Sosa LE, Bohnwagner HD, Hadler JL. Impact of two-dose 
vaccination on varicella epidemiology: Connecticut—2005–2008. J 
Infect Dis 2011;203:509-12.

18.	 Lopez AS, Burnett-Hartman A, Nambiar R, Ritz L, Owens P, Loparev 
VN, et al. Transmission of a newly characterized strain of varicella-
zoster virus from a patient with herpes zoster in a long-term-care 
facility, West Virginia, 2004. J Infect Dis 2008;197:646-53.

19.	 Seward JF, Zhang JX, Maupin TJ, Mascola L, Jumaan AO. Conta-
giousness of varicella in vaccinated cases: a household contact study. 
JAMA 2004;292:704-8.

20.	 Josephson A, Gombert ME. Airborne transmission of nosocomial 
varicella from localized zoster. J Infect Dis 1988;158:238-41.

21.	 Sawyer MH, Chamberlin CJ, Wu YN, Aintablian N, Wallace MR. 
Detection of varicella-zoster virus DNA in air samples from hospital 
rooms. J Infect Dis 1994;169:91-4.

22.	 Yoshikawa T, Ihira M, Suzuki K, Suga S, Tomitaka A, Ueda H, et al. 
Rapid contamination of the environments with varicella-zoster virus 
DNA from a patient with herpes zoster. J Med Virol 2001;63:64-6.

23.	 Leung J, Harpaz R, Baughman AL, Heath K, Loparev V, Vázquez M, 
et al. Evaluation of laboratory methods for diagnosis of varicella. 
Clin Infect Dis 2010;51:23-32.

24.	 Ozcan A, Senol M, Saglam H, Seyhan M, Durmaz R, Aktas E, et al. 
Comparison of the Tzanck test and polymerase chain reaction in 
the diagnosis of cutaneous herpes simplex and varicella zoster virus 
infections. Int J Dermatol 2007;46:1177-9.

25.	 Schmid DS, Jumaan AO. Impact of varicella vaccine on varicella-
zoster virus dynamics. Clin Microbiol Rev 2010;23:202-17.

26.	 Kim M, Terashita D, Borenstein L, Mascola L. Responding to sus-
pected smallpox cases in the Los Angeles County from 2002 to 2006: 
identifying areas for education. Am J Emerg Med 2009;27:55-62.

27.	 Konowitz PM, Petrossian GA, Rose DN. The underreporting of 
disease and physicians’ knowledge of reporting requirements. 
Public Health Rep 1984;99:31-5.



Research Articles

Public Health Reports  /  November–December 2012  /  Volume 127	   591

Comparison of Acute Viral Hepatitis  
Data Quality Using Two Methodologies,  
2005–2007

Kashif Iqbal, MPHa

R. Monina Klevens, DDS, MPHa 
Ruth Jiles, PhD, MS, MPHa

aCenters for Disease Control and Prevention, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Division of Viral 
Hepatitis, Atlanta, GA

Address correspondence to: Kashif Iqbal, MPH, Centers for Disease Control and Prevention, National Center for HIV/AIDS, Viral 
Hepatitis, STD, and TB Prevention, Division of Viral Hepatitis, 1600 Clifton Rd. NE, MS G-37, Atlanta, GA 30333; tel. 404-718-8556;  
fax 404-718-8585; e-mail <kai9@cdc.gov>.

ABSTRACT

Objective. We compared the quality of data reported to the Centers for Dis-
ease Control and Prevention (CDC) from sites that received funding for acute 
viral hepatitis surveillance through CDC’s Emerging Infections Program (EIP) 
with sites that have electronic infrastructure to collect data but do not receive 
funding from CDC to support viral hepatitis surveillance. 

Methods. Descriptive analysis was conducted on acute hepatitis A, B, and C 
cases reported from EIP sites and National Electronic Disease Surveillance Sys-
tem (NEDSS)-based states (NBS) sites from 2005 to 2007. Data were compared 
for (1) completeness of demographic and risk behavior/exposure information; 
(2 ) adherence to CDC/Council of State and Territorial Epidemiologists (CSTE) 
case definition for confirmed cases of acute hepatitis A, B, and C; and (3 ) 
timeliness of reporting to the health department.

Results. Data reported for sex and age were at least 98% complete for both 
EIP and NBS sites and race/ethnicity was more complete for EIP sites. For 
acute hepatitis A, B, and C, case reports from EIP sites were more likely than 
those from NBS sites to include a “yes” response to at least one risk behavior/
exposure variable and were more likely to meet the CDC/CSTE case definition. 
EIP sites received case reports in a more timely fashion than did NBS sites. The 
case definition for acute hepatitis C proved problematic for both EIP and NBS 
sites.

Conclusions. Data from the EIP sites were more complete and reported in a 
more timely way to health departments than data from the NBS sites. Funding 
for follow-up activities is essential to providing surveillance data of higher qual-
ity for decision-making and public health response. 
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One of the main objectives of national hepatitis surveil-
lance is to measure the burden of this disease in the 
population. Since 1966, the Centers for Disease Control 
and Prevention (CDC) has monitored viral hepatitis 
through the National Notifiable Diseases Surveillance 
System (NNDSS).1 This system enables all states to 
collect and report valuable data on demographic, 
laboratory, clinical, and exposure history on cases of 
acute viral hepatitis identified in their states. However, 
because data needs shift over time, the attributes of 
surveillance systems should be periodically evaluated to 
ensure the best use of scarce public health resources.2 

Surveillance for viral hepatitis is critical, not only 
to measure the burden of disease, but also to identify 
and control outbreaks and facilitate targeted vaccina-
tion and other prevention initiatives. Various aspects 
of viral hepatitis pose unique challenges to conducting 
population-based surveillance, including the lack of 
signs and symptoms for many infections, the large num-
ber of laboratory positive results indicating potential 
infections, and the complexity of the viruses causing 
viral hepatitis. Hepatitis A virus (HAV), hepatitis B virus 
(HBV), and hepatitis C virus (HCV) cause most viral 
hepatitis infections in the United States; however, these 
viruses have differing modes of transmission, necessitat-
ing unique prevention strategies. In 2008, more than 
8,000 cases of acute viral hepatitis A, B, and C were 
reported to CDC; however, CDC estimates that more 
than 30,000 people were newly infected.3 Infection with 
HBV and HCV can develop into chronic infection, lead-
ing to substantial morbidity and mortality. Although 
acute infection can result in clinical disease and mor-
tality, most severe health outcomes are associated with 
persistent or chronic infection. People infected with 
HBV and HCV are typically asymptomatic; therefore, 
chronic infection can persist undetected for decades 
before causing life-threatening liver disease, including 
cirrhosis and cancer. 

CDC funds select sites for viral hepatitis surveillance 
through its Emerging Infections Program (EIP), a net-
work comprising state health departments, academic 
institutions, local health departments, and other 
federal agencies.4 Since 2004, EIP sites have been 
conducting enhanced population-based surveillance 
for acute infection with HAV, HBV, and HCV. Surveil-
lance efforts include follow-up on cases and outbreak 
investigations to collect basic clinical and demographic 
information and information regarding risk behaviors 
and exposures.5 Sites submitted a cumulative dataset 
of cases without personal identifying information to 
CDC’s Division of Viral Hepatitis (DVH) on a monthly 
basis via a secure file transfer protocol site.

In 2003, CDC developed the National Electronic 
Disease Surveillance System (NEDSS), a passive, 
patient-centric surveillance system characterized by 
an Internet-based infrastructure for public health 
surveillance data exchange that employs specific data 
standards.6 By 2007, 15 states were using NEDSS to 
conduct viral hepatitis surveillance. While none of 
these NEDSS-based states (NBS) received viral hepa-
titis surveillance funding from CDC, the NBS sites 
voluntarily transmit case reports to CDC on a weekly 
basis via NNDSS, which has the capacity to receive the 
same information as the EIP-funded hepatitis surveil-
lance sites. Case reporting forms for both EIP and 
NBS sites are identical and allow for the collection 
of demographic data, clinical information, laboratory 
information, and risk exposures.

The federal government has provided few 
resources—in the form of guidance, funding, and 
oversight—to local and state health departments to 
perform surveillance for viral hepatitis.7 To optimize 
use of available funding and resources, the adequacy 
of existing viral hepatitis surveillance mechanisms must 
be evaluated. This article assesses and compares CDC 
EIP-funded and non-funded surveillance mechanisms, 
with a focus on three core attributes of viral hepatitis 
surveillance: (1) completeness of demographic data 
(i.e., sex, age, and race/ethnicity) and risk behavior/
exposure information; (2) adherence to the CDC/
Council of State and Territorial Epidemiologists 
(CSTE) case definition for a confirmed case of acute 
hepatitis A, B, and C; and (3) timeliness of reporting 
to the health department. 

METHODS

We selected laboratory-confirmed cases of acute hepa-
titis A, B, and C reported from six EIP demonstration 
sites (n52,273 cases reported from Colorado, Con-
necticut, Minnesota, New York City, 34 counties in New 
York State, and Oregon) and 15 NBS sites (n56,314 
cases reported from Alabama, Idaho, Maine, Maryland, 
Montana, Nebraska, Nevada, New Mexico, Rhode 
Island, South Carolina, Tennessee, Texas, Vermont, 
Virginia, and Wyoming), all of which had collected at 
least one full year of data from 2005–2007. Ratio esti-
mates were calculated and tested for completeness of 
demographic and risk information and proportion of 
cases meeting the case definition to measure the effect 
and describe the strength of association between EIP 
sites and NBS sites. Calculated p-values of ,0.01 were 
considered statistically significant. All analyses were 
conducted using SAS® version 9.2.8 
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Completeness of demographic and risk information 
We assessed completeness of reporting for sex, age, 
and race/ethnicity by calculating the percentage of 
reported cases with a valid response for these variables. 
Responses for sex were considered valid if either “male” 
or “female” was indicated on the reporting form. For 
age, responses that included a date of birth were con-
sidered valid, and for race/ethnicity, responses were 
valid only if “yes” was marked on the reporting form 
to indicate American Indian/Alaska Native, black, 
white, Asian/Pacific Islander, other race, or Hispanic 
race/ethnicity. Cases with any other response regard-
ing demographics (e.g., unknown or missing) were 
excluded. 

Completeness of reporting for risk behavior/expo-

sure information (Table 1) was classified in one of 
three ways: (1) case reports indicating at least one risk 
behavior/exposure (i.e., at least one “yes” response 
to a risk behavior/exposure variable), (2) reports 
indicating no identified risk behavior/exposure (i.e., 
responses to all questions about risk behavior/expo-
sure variables were “no”), and (3) reports with either 
unknown or missing information for all risk behavior/
exposure variables. We determined the percentage of 
cases within each category and compared them using 
ratio estimates and 95% confidence intervals (CIs). 

Meeting the case definition
We evaluated cases of acute viral hepatitis reported 
from EIP and NBS sites to determine whether they 

Table 1. Percentage of viral hepatitis case reports with complete demographic and risk behavior/exposure 
information—EIP demonstration sitesa and NBS sites,b 2005–2007

Characteristic

EIP sites  
(n52,273 cases) 

Percent

NBS sites  
(n56,314 cases) 

Percent
Ratio estimate 

(95% CI) P-value

Demographic information
  Sex 99.9 99.0 1.0 (1.0, 1.0) ,0.01
  Race/ethnicity 89.7 68.4 1.3 (1.3, 1.3) ,0.01
  Age 99.8 98.3 1.0 (1.0, 1.0) ,0.01

HAV-risk informationc

  At least one “yes” response 55.3 30.5 1.8 (1.7, 2.0) ,0.01
  No identified risk 37.0 37.8 1.0 (0.9, 1.1) 0.65
  Missing or unknown 7.7 31.7 0.2 (0.2, 0.3) ,0.01

HBV-risk informationd

  At least one “yes” response 64.9 27.9 2.3 (2.2, 2.5) ,0.01
  No identified risk 24.1 41.8 0.6 (0.5, 0.7) ,0.01
  Missing or unknown 11.0 30.4 0.4 (0.3, 0.4) ,0.01

HCV-risk informationd

  At least one “yes” response 71.1 43.4 1.6 (1.4, 1.9) ,0.01
  No identified risk 14.1 19.7 0.7 (0.5, 1.0) 0.05
  Missing or unknown 14.8 36.9 0.4 (0.3, 0.5) ,0.01

aThe six EIP sites used in this analysis were Colorado, Connecticut, Minnesota, New York City, 34 counties in New York State, and Oregon.
bThe 15 NBS sites used in this analysis were Alabama, Idaho, Maine, Maryland, Montana, Nebraska, Nevada, New Mexico, Rhode Island, South 
Carolina, Tennessee, Texas, Vermont, Virginia, and Wyoming.
cRisk behavior/exposure variables two to six weeks before symptom onset for HAV included being a household, sexual, or other contact 
of someone diagnosed with HAV; having multiple sex partners; being a man who has sex with men; being a child in daycare or a daycare 
employee; traveling outside the United States and Canada or having a household contact with such travel three months before symptom onset; 
and having been exposed as part of a common-source outbreak, foodborne or waterborne.
dRisk behavior/exposure variables for HBV (six weeks to six months before symptom onset) and HCV (two weeks to six months before symptom 
onset) included having sexual, household, or other contact with an infected person; using injection drugs or non-injection street drugs; having 
multiple sex partners; being a man who has sex with other men; undergoing dialysis; having received a needlestick or blood transfusion; being 
employed in the medical field or public safety; having received a tattoo, piercing, dental work, or surgery; and being a resident of a long-term 
care facility.

EIP 5 Emerging Infections Program 

NBS 5 National Electronic Disease Surveillance System-based states

CI 5 confidence interval

HAV 5 hepatitis A virus

HBV 5 hepatitis B virus

HCV 5 hepatitis C virus
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met the CDC/CSTE definition for a confirmed case. 
For hepatitis A, we used the 2000 case definition; for 
hepatitis B and C, the 2004 case definitions were used. 
Case definitions for all three types of acute viral hepa-
titis share the following clinical criteria: acute illness 
with (1) discrete onset of symptoms and (2) jaundice 
or elevated serum alanine aminotransferase (ALT) 
levels. For acute hepatitis A and B, elevated ALTs are 
defined as two times the upper limit of normal; for 
acute hepatitis C, ALT levels of .400 International 
Units per liter are considered elevated. Laboratory 
criteria, however, vary by type of viral hepatitis. Only 
those cases of acute hepatitis A with a positive assay 
for immunoglobulin M (IgM) antibody to hepatitis A 
virus meet laboratory requirements, and acute hepatitis 
B requires a positive IgM antibody to hepatitis B core 
antigen or positive hepatitis B surface antigen. Acute 
hepatitis C laboratory requirements include a positive 
antibody to a hepatitis C virus (anti-HCV) screening test 
(repeat reactive), verified by results from an additional, 
more specific assay (e.g., recombinant immunoblot 
assay for anti-HCV, nucleic acid testing for HCV ribo-
nucleic acid, or a positive anti-HCV screening test with 
a signal-to-cutoff ratio predictive of a true positive as 
determined for the particular assay).

Cases meeting both the clinical and laboratory cri-
teria associated with the CDC/CSTE case definition 
were considered confirmed. Cases that did not meet 
the case definition were further assessed to determine 
gaps in information, including missing data for acute 
onset of symptoms, clinical criteria, and laboratory 
testing. The percentage of cases meeting the definition 
and the reasons that cases did not meet the definition 
were determined and compared using ratio estimates 
and 95% CIs. 

Timeliness of reporting 
We assessed timeliness of case reporting by calculat-
ing the number of days between the date of diagnosis 
and the date the health department received the case 
report. To be considered valid, both the diagnosis 
date and the report-received date were required to 
have non-missing date responses. The percentages of 
cases reported within one week and within 30 days 
were determined and compared for EIP and NBS sites.

RESULTS

Completeness of reporting
Data reporting for sex and age were 99.9% and 99.8% 
complete, respectively, for EIP sites and 99.0% and 
98.3% complete, respectively, for NBS sites. Although 
reporting for race/ethnicity was more complete for 

data reported from EIP sites (89.7%), NBS sites main-
tained 68.4% completeness. EIP sites were 1.3 times 
as likely as NBS sites to have complete race/ethnicity 
data (Table 1). 

For hepatitis A, B, and C, case reports from EIP 
sites were more likely than those from NBS sites to 
include a “yes” response to at least one risk behavior/
exposure variable (1.8, 2.3, and 1.6 times as likely for 
HAV, HBV, and HCV, respectively) (Table 1). However, 
when examining the percentage of case reports with a 
“no” response to all risk behavior/exposure variables, 
results varied by type of viral hepatitis. EIP and NBS 
sites were equally likely to report cases of HAV infection 
with no risk behavior/exposure, whereas for HBV and 
HCV infections, reports from EIP sites were less likely 
to have a “no” response to all risk behavior/exposure 
variables (0.6 and 0.7 times as likely for HBV and HCV, 
respectively). For all three types of viral hepatitis, case 
reports from EIP sites were less likely to have missing 
or unknown information about risk behaviors/expo-
sures (0.2, 0.4, and 0.4 times as likely for HAV, HBV, 
and HCV, respectively) (Table 1). 

Meeting the case definition
Compared with NBS sites, cases of hepatitis A, B, and 
C reported through EIP sites were more likely to meet 
the CDC/CSTE case definition (1.6, 2.3, and 3.3 times 
as likely, respectively) (Table 2). Failure to meet the 
case definition was attributable to different factors, 
depending on the type of viral hepatitis and surveil-
lance program. For both EIP and NBS sites, reports of 
HAV and HBV infections were excluded from the case 
definition primarily because of missing information 
regarding clinical characteristics (i.e., data on ALT 
levels and jaundice). For NBS sites, absence of infor-
mation regarding acute onset of symptoms also caused 
reports of HAV and HBV infections to be excluded 
from the case definition. Regardless of surveillance 
site, the reason most cases of HCV infection failed to 
meet the case definition was the absence of required 
laboratory testing data. 

Timeliness of reporting
Timeliness of reporting could be determined for 69% 
of the case reports from EIP sites and 49% of the cases 
received from NBS sites (i.e., reports contained both 
the diagnosis date and the date a case was reported) 
(Table 3). For all three types of viral hepatitis, health 
departments within EIP sites received case reports 
more quickly than did those in NBS sites. For EIP 
sites, most cases of HAV, HBV, and HCV infection 
were reported within seven days of diagnosis (median 
of four, zero, and six days, respectively). For NBS sites, 
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although about one-half of all HAV infection cases 
were reported within seven days of diagnosis, reporting 
time was slower for cases of HBV and HCV infections 
(14 and 16 days, respectively). Health departments in 
both surveillance systems received more reports of all 
types of viral hepatitis by 30 days after diagnosis. For 
EIP sites, 94.1% of HAV, 97.6% of HBV, and 80.1% of 
HCV cases were reported within 30 days of diagnosis. 
In NBS sites, 85.3% of HAV, 66.4% of HBV, and 70.4% 
of HCV cases were reported within 30 days of diagnosis. 

DISCUSSION

For the three categories examined in this study, the 
quality of data was higher for EIP sites than NBS sites. 
Compared with NBS sites, demographic and risk behav-
ior/exposure data were more completely reported, 
significantly more cases met the case definition, and 
reporting was more timely in EIP sites. The success 
of any effort to measure the burden of viral hepatitis, 
identify and respond to outbreaks in a timely fashion, 
and develop and evaluate prevention strategies hinges 

Table 2. Percentage of viral hepatitis cases meeting the case definitiona of viral hepatitis and reason  
why cases did not meet the case definitionb—EIP demonstration sitesc and NBS sites,d 2005–2007

Type of hepatitis/case definition 

EIP sites  
(n52,273 cases) 

Percent

NBS sites 
(n56,314 cases) 

Percent
Ratio estimate 

(95% CI) P-value

HAV
  Case definition met
    Yes 87.5 53.9 1.6 (1.6, 1.7) ,0.01
    No 12.5 46.1
      Reason case definition not met
        Missing acute onset of symptoms 58.7 72.3
        Missing clinical information (LFT or jaundice) 79.7 84.7
        Missing laboratory testing 48.3 8.3

HBV
  Case definition met
    Yes 96.5 41.3 2.3 (2.2, 2.4) ,0.01
    No 3.5 58.7
      Reason case definition not met
        Missing acute onset of symptoms 30.0 88.9
        Missing clinical information (LFT or jaundice) 73.3 87.2
        Missing laboratory testing 6.7 6.6

HCV
  Case definition mete

    Yes 55.3 17.0 3.3 (2.6, 4.1) ,0.01
    No 44.7 83.1
      Reason case definition not met
        Missing acute onset of symptoms 0.8 41.9
        Missing clinical information (LFT or jaundice) 6.3 22.7
        Missing laboratory testing 92.9 90.7

aElevated aminotransferase levels (ALTs) are defined as two times the upper limit of normal.
bNot mutually exclusive; multiple reasons could explain why the case definition was not met. 
cThe six EIP sites used in this analysis were Colorado, Connecticut, Minnesota, New York City, 34 counties in New York State, and Oregon.
dThe 15 NBS sites used in this analysis were Alabama, Idaho, Maine, Maryland, Montana, Nebraska, Nevada, New Mexico, Rhode Island, South 
Carolina, Tennessee, Texas, Vermont, Virginia, and Wyoming.
eThe case definition used for acute HCV was a modified version of the 2005 Centers for Disease Control and Prevention/Council of State and 
Territorial Epidemiologists case definition. ALTs were elevated at .400 International Units per liter. 

EIP 5 Emerging Infections Program

NBS 5 National Electronic Disease Surveillance System-based states 

CI 5 confidence interval

HAV 5 hepatitis A virus

LFT 5 liver function test

HBV 5 hepatitis B virus

HCV 5 hepatitis C virus
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on the availability of (1) complete, accurate, and reli-
able de-duplicated case data; and (2) the consistent 
application of case definitions, which provide uniform 
criteria for reporting cases that increase the specificity 
of reporting and improve the comparability of disease 
reports from different geographical areas.9 Timeliness 
of reporting is also an integral surveillance compo-
nent, particularly for outbreak detection, to enable 
prompt public health response to changes in disease 
occurrence.10 

The case definition for acute hepatitis C proved 
problematic for both surveillance programs. Slightly 
more than half (55.3%) of cases reported through 
EIP sites and only 17.0% of cases from NBS sites met 
the case definition for acute hepatitis C. Several fac-
tors contribute to case-definition challenges, including 
lack of a laboratory marker to distinguish between 
acute and chronic HCV infections. In the absence 
of such a marker, acute and chronic cases can only 
be distinguished by clinical information. Further, for 
both EIP and NBS sites, more than 90.0% of acute 
hepatitis C case reports were missing the laboratory 
test information needed to meet the case definition 
(e.g., signal-to-cutoff ratios) (Table 2).11 Lack of clinical 
information also is problematic—a substantial number 
of case reports did not include the basic clinical data 
needed to determine whether the case definition was 
met. Health departments are tasked with conducting 
follow-up for these case reports, which can be bur-

densome and particularly challenging for those with 
scarce resources. 

The overwhelming number of laboratory reports of 
hepatitis C received by health departments serves as 
another barrier to reporting. Because chronic hepa-
titis C is highly prevalent in the United States, health 
departments process four laboratory reports for every 
new case of HCV infection.12 With numerous labora-
tory results and limited electronic laboratory report-
ing (ELR), health departments have a difficult time 
entering cases into their data systems. This difficulty is 
particularly problematic for EIP sites, which are in need 
of an enhanced infrastructure for electronic report-
ing. Although NBS sites have an adequate electronic 
infrastructure in place for collecting multiple labora-
tory results through ELR, lack of federal funding has 
rendered these sites understaffed to provide needed 
follow-up on potential cases. 

A recent Institute of Medicine report suggested that 
completeness of reporting for hepatitis C could be 
improved by eliminating clinical requirements from 
the case definition.7 Such an approach would facilitate 
the identification of all HCV infections, regardless of 
whether they are symptomatic. This approach would 
be helpful in identifying chronic cases, as clinical 
symptoms are not a criterion in the case definition. 
However, because clinical characteristics are the only 
criteria used to differentiate acute from chronic cases, 
excluding clinical information from the case defini-

Table 3. Timeliness of reporting cases of viral hepatitis from diagnosis date to reporting  
to the state health department—EIP demonstration sitesa and NBS sites,b 2005–2007

Site and event
Median 
(days)

Range 
(days) Percent #7 days Percent #30 days

EIPc

  HAV 4 0–726 72.9 94.1
  HBV 0 0–229 87.6 97.6
  HCV 6 0–1,646 56.0 80.1

NBSd

  HAV 7 0–391 51.9 85.3
  HBV 14 0–432 36.9 66.4
  HCV 16 0–687 28.2 70.4

aThe six EIP sites used in this analysis were Colorado, Connecticut, Minnesota, New York City, 34 counties in New York State, and Oregon.
bThe 15 NBS sites used in this analysis were Alabama, Idaho, Maine, Maryland, Montana, Nebraska, Nevada, New Mexico, Rhode Island, South 
Carolina, Tennessee, Texas, Vermont, Virginia, and Wyoming.
c69% of case reports from EIP sites had both diagnosis date and report date.
d49% of case reports from NBS sites had both diagnosis date and report date.

EIP 5 Emerging Infections Program 

NBS 5 National Electronic Disease Surveillance System-based states

HAV 5 hepatitis A virus

HBV 5 hepatitis B virus

HCV 5 hepatitis C virus
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tion would compromise efforts to identify new cases 
of hepatitis C. Early recognition of HCV infection is 
critical to the health outcome of infected individuals 
because treatments for viral hepatitis are more effec-
tive when taken during the acute phase of infection.13 

Limitations
The findings in this article are subject to several limita-
tions. The results only represent cases reported from 
selected sites, and data quality and timeliness may not 
be comparable to other U.S. populations, who may 
have varying viral hepatitis surveillance resources. Also, 
there may be differences in overall population coverage 
between the two types of sites; however, these differ-
ences were not assessed. Additionally, we did not assess 
the qualitative process, such as case ascertainment and 
follow-up methods, used by NBS sites, as there were no 
site visits or follow-up with NBS sites on their specific 
methods used for viral hepatitis surveillance. Differ-
ences in qualitative processes between the two surveil-
lance programs, therefore, could not be determined. 
For both EIP and NBS sites, data were not evaluated 
by specific site; consequently, observed variations in 
data between the two reporting systems may reflect 
data collection at certain sites rather than the system 
as a whole. Furthermore, to facilitate comparison 
of the two surveillance methods, only data obtained 
from the reporting forms were analyzed in this study. 
Although both EIP and NBS sites use the same forms 
to collect viral hepatitis data, NBS sites routinely col-
lect additional information that might have provided 
further insight on acute viral hepatitis in these states. 

CONCLUSIONS

Overall, viral hepatitis surveillance data from EIP sites 
were more completely reported; more often met the 
CDC/CSTE case definitions for hepatitis A, B, and C; 
and were reported in a more timely way than com-
parable surveillance data from NBS sites. Additional 
efforts are needed to better understand the factors that 
promote the timely collection of quality viral hepatitis 
data in the U.S. For instance, since 2009, two NBS sites 
began receiving viral hepatitis surveillance funding 
through EIP; analyses are needed to determine how 
additional funding affects data quality and complete-
ness of reporting. Another important next step would 
be to evaluate the criteria required to meet the case 
definitions, modify the current case report forms as 
appropriate, and analyze the impact of a new case 

definition on case reporting. Finally, because electronic 
data systems provide increased opportunities for effi-
cient data collection, development and expansion of 
electronic infrastructure are critical components of 
future viral hepatitis surveillance efforts. Providing 
funding for surveillance sites such as NBS that already 
have the electronic infrastructure in place would be 
beneficial. Taken together, all of these steps can help 
improve the quality of viral hepatitis surveillance data, 
even among sites with limited resources.
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Although only about 3% of the U.S. population drinks 
raw—or unpasteurized—milk, in recent years, the 
raw milk movement has erupted into an impassioned 
and increasingly public debate between public health 
authorities and consumers.1 In 2012, even as a raw 
milk outbreak in Pennsylvania sickened 80 people in 
four states and a new Centers for Disease Control and 
Prevention (CDC) study reaffirmed the link between 
foodborne illness risks and raw milk consumption, 
several states considered legislation that would legalize 
raw milk sales within their borders, and two federal 
court decisions involving the regulation and sale of 
raw milk—U.S. v. Allgyer2 and Farm-to-Consumer Legal 
Defense Fund (FTCLDF) v. Sebelius3—added fodder to 
the arguments on both sides.

This installment of Law and the Public’s Health 
examines the debate regarding raw milk regulation 
and sales in the United States and the implications of 
U.S. v. Allgyer and FTCLDF v. Sebelius for public health 
practice and policy. 

BACKGROUND

The past several years have witnessed an increased 
consumer demand for “whole,” locally grown and 
produced foods, particularly produce, meat, and dairy. 
Commensurate with this increase, heated debate has 
evolved regarding the sale of raw milk between a grow-
ing number of consumers on the one side, and state 
and federal food safety and public health officials on 
the other. Although the U.S. Food and Drug Admin-
istration (FDA) regulations prohibit the interstate sale 

of unpasteurized milk for human consumption, 30 
states allow raw milk sales within their borders with 
varying restrictions. 

Public health authorities have long noted the signifi-
cant risk of serious foodborne illness associated with 
raw milk.4 To protect against this risk, the vast major-
ity of dairy products consumed in the U.S. today are 
pasteurized, a technique in which the milk is heated 
rapidly to a temperature high enough to kill most 
foodborne pathogens. Raw milk is not subject to this 
heating process and, therefore, is more likely to harbor 
harmful pathogens such as Campylobacter, Salmonella, 
Escherichia coli O157:H7, and Listeria, all of which would 
have been killed during pasteurization.5 

Despite the reportedly small number of consumers 
who drink raw milk, most outbreaks among both pas-
teurized and unpasteurized milk are attributed to raw 
milk. In a recent CDC study, researchers found that, 
of the 56 fluid-milk reported outbreaks between 1993 
and 2006, 46 (82%) involved raw milk, while only 10 
were attributed to pasteurized milk. These 46 outbreaks 
led to 930 reported illnesses and 71 reported hospi-
talizations, with a disproportionate impact on people 
younger than 20 years of age.6

Notwithstanding the known risks of foodborne ill-
ness associated with consuming raw milk, the demand 
for raw milk appears to be increasing. While better 
taste is often cited as the primary reason consumers 
choose to drink raw milk, many proponents also believe 
that the pasteurization process depletes the milk of 
important properties that otherwise would confer 
health benefits, such as a reduction in asthma and 
allergies and improved infection-fighting capabilities.7 
Although public health authorities stress there is a lack 
of evidence to back these health-related assertions, 
state legislators, responding to constituent demand, 
have introduced a number of bills to legalize the sale 
of raw milk within their jurisdictions. 
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REGULATION OF RAW MILK 

Federal regulation
FDA authority for regulating the interstate sale of 
raw milk is found in the commerce clause of the U.S. 
Constitution, which, in turn, gives Congress the author-
ity to enact legislation affecting interstate commerce, 
including laws regulating food, drugs, and cosmetics 
under the Public Health Service Act (PHSA)8 and the 
Food, Drug, and Cosmetic Act (FDCA).9 The PHSA 
authorizes the FDA to adopt and enforce regulations 
that are necessary, in the agency’s view, to prevent 
the introduction, transmission, or spread of commu-
nicable diseases—such as those caused by foodborne 
pathogens—from one state to another.8 Pursuant to 
this authority, the FDA regulates the sale of milk in 
interstate commerce according to rules prescribed in 
its unpasteurized milk regulation, which provides that 
“no person shall cause to be delivered into interstate 
commerce or shall sell, otherwise distribute, or hold for 
sale or other distribution after shipment in interstate 
commerce any milk or milk product in final package 
form for direct human consumption unless the product 
has been pasteurized. . . .”10 

The FDA’s authority with regard to raw milk is also 
found in the FDCA, which gives the FDA responsibil-
ity for protecting the public’s health by ensuring that 
food entering interstate commerce is not adulterated 
or misbranded.11 Raw milk harboring foodborne 
pathogens would be considered adulterated under 
the FDCA. But more often, raw milk is the subject 
of misbranding claims, because bottles of raw milk 
transported in interstate commerce do not conform 
to the FDA’s “standard of identity” for milk, which 
requires that any beverage in final packaged form that 
is labeled as “milk” and sold in interstate commerce 
be pasteurized.12 

The federal government’s authority to regulate 
products such as raw milk in interstate commerce is 
broad and may extend to purely intrastate activities 
when necessary to make a regulation of interstate 
commerce effective.13 Indeed, as a federal judge found 
in Public Citizen v. Heckler, “should it appear that the 
interstate sale of raw milk continues, it is within [the 
U.S. Department of Health and Human Services’] 
authority at that time to institute an intrastate ban as 
well . . . [if] . . . necessary to effectuate the interstate 
ban.”14 Moreover, in Gonzales v. Raich, which involved 
a federal ban under the federal Controlled Substances 
Act on locally grown and consumed marijuana, the 
U.S. Supreme Court held that actual movement of a 
regulated product into interstate commerce is not a 
necessary condition for federal intervention.13 Rather, 
as Justice Scalia offered in his concurrence, federal laws 

can reach purely intrastate practices if such regulation 
is considered “necessary and proper” to a broader 
regulatory scheme affecting commerce.15 

State regulation 
Although the FDA prohibits the sale of raw milk across 
state lines, states retain authority through their police 
powers to regulate the sale of raw milk within their 
borders. Currently, 20 states and the District of Colum-
bia prohibit the sale of raw milk, while the remaining 
30 states allow sales of raw milk; state regulations vary 
widely.16 Thirteen states permit sales only on the farm 
where the milk is produced, while 12 states permit sales 
of raw milk in retail stores separate from the farm. Five 
states maintain regulations that allow a combination 
approach, such as restricting sales to farmers’ markets 
or to “owners” of the cow through “share” agreements.16

RECENT LITIGATION 

With the growing demand for raw milk, consumers 
in states where such sales are prohibited often seek 
out other ways to obtain the milk. One approach is 
in-person purchases from out-of-state farms where 
raw milk is sold legally; another is entering into cow 
“shares” or private “buyers’ clubs” in which groups of 
individuals buy or lease partial ownership of a cow and 
the milk it produces to avoid any interstate transaction 
involving raw milk. Two recent federal cases examined 
the legality of these practices under the FDA’s unpas-
teurized milk regulation and the FDCA. 

FTCLDF v. Sebelius
In 2010, the FTCLDF brought an action against the 
FDA challenging the constitutionality of its prohibi-
tion on interstate sales of raw milk.3 Plaintiffs included 
individuals who sought to purchase raw milk in a state 
where sales were legal and transport it back to their 
home states—which did not permit such sales—for 
personal or family consumption. They also included 
an “agent” for a raw milk buyers’ club who obtained 
raw milk legally from one state and delivered it to 
club members for personal or family consumption in 
states that prohibit sales, as well as a farmer who pro-
duced raw milk in a state where sales were permitted 
but knowingly sold to it customers who came into the 
state to make their purchase but resided in states that 
prohibit sales. 

In the course of the litigation, the federal judge 
sought information from the FDA regarding the extent 
to which its unpasteurized milk regulation prohibited 
the types of sales in which plaintiffs were engaged. In 
its responses, the FDA generally asserted that all three 
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types of sales would violate its unpasteurized milk regu-
lation by “causing milk to be delivered into interstate 
commerce.” The agency further asserted that produc-
ers and buyers’ agents who sell, ship, or transport 
raw milk to consumers in other states, or who solicit 
interstate sales, would be subject to FDA enforcement 
actions.3 Notably, however, the FDA indicated to both 
the court and in separate public communications that 
it has “never taken, nor does it intend to take, enforce-
ment action against an individual who purchased and 
transported raw milk across state lines solely for his or 
her own personal consumption.”17 In March 2012, the 
judge dismissed the case against all plaintiffs for lack of 
standing on the grounds that none of them had actu-
ally been the subject of an FDA enforcement action 
under the unpasteurized milk regulation.3 

U.S. v. Allgyer 
In February 2012, the FDA emerged the victor in a suit 
against Daniel Allgyer, a dairy farmer in Pennsylvania. 
Allgyer had been shipping unpasteurized milk to buyers 
in Maryland, first through direct-to-consumer sales and 
later through a cow-share arrangement.2 While raw milk 
sales are legal in Pennsylvania, they are prohibited in 
Maryland. The FDA filed suit against Allgyer, alleging 
that he had violated the PHSA, the FDA’s unpasteurized 
milk regulation, and the FDCA. The agency sought an 
order from the court that he discontinue all interstate 
sales of raw milk. 

The judge found that Allgyer’s interstate sales of raw 
milk had violated both the PHSA and the unpasteurized 
milk regulation by “engaging in conduct that endangers 
the public health and safety by distributing in interstate 
commerce unpasteurized milk and milk products in 
final package form for human consumption.” The court 
concluded that Allgyer’s cow-share arrangement with 
his buyers was simply a sham method for continuing his 
interstate sales. The court further found that, because 
bottles containing raw milk that were delivered from 
Allgyer’s Pennsylvania farm to consumers in Maryland 
were not labeled, the milk was misbranded within the 
meaning of the FDCA. As a result, the judge issued a 
permanent injunction prohibiting Allgyer from con-
tinuing to sell his raw milk products across state lines. 

IMPLICATIONS FOR PUBLIC HEALTH  
POLICY AND PRACTICE 

U.S. Supreme Court precedent grants the federal gov-
ernment broad powers to regulate both goods in com-
merce and wholly intrastate conduct that nonetheless 
has a substantial effect on commerce. With increasing 
interest in raw milk and the willingness of consumers to 

travel to neighboring states to obtain it, U.S. v. Allgyer 
and FCLDF v. Sebelius both provide an express legal 
basis for the FDA’s actions while simultaneously offer-
ing greater clarity regarding the agency’s enforcement 
intentions. Consumers living in states where raw milk 
sales are prohibited can continue to travel to other 
states where it is sold legally, and transport it back to 
their home states for personal and family consumption 
without fear of receiving a warning or worse from the 
FDA. At the same time, sellers of raw milk products 
cannot engage in practices that place their products 
in interstate commerce. 

These cases do not in any way undermine the 
power of state public health agencies to regulate the 
sale of raw milk within their borders and suggest the 
importance of continuing efforts by state public health 
authorities to oversee the consumption of raw milk 
and educate residents about the associated foodborne 
illness risks, particularly in children, the elderly, and 
those with compromised immune systems. State public 
health agencies play a continuing and crucial role in 
monitoring raw milk production, responding to food-
borne illness outbreaks, and educating state lawmakers 
regarding the health risks—to residents of their own 
states as well as other states—associated with raw milk 
consumption and laws that permit its sale.

At the same time, however, the U.S. v. Allgyer deci-
sion suggests that producers and buyers’ agents will 
continue to be the focus of FDA investigations and 
enforcement actions aimed at curbing the interstate 
sale of raw milk. In this context, consumers who travel 
to other states to buy raw milk that is to be subsequently 
transported back to their own states may provide the 
evidence on which such enforcement actions will 
be based under federal law. This bifurcated policy 
approach—permitting purely local consumption of raw 
milk in states that allow it while regulating its interstate 
movement—represents a more tolerant approach than 
that taken by the federal government in the case of 
medical marijuana, balancing the authority of states to 
allow such practices within their borders with the role 
of the federal government in protecting the nation 
against unsafe commercial practices. 
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In May 2012, the Centers for Disease Control and 
Prevention, National Center for Health Statistics 
(NCHS) published its 35th annual “Health, United 
States” report. As in previous years, the 2011 edition 
reports on the nation’s health in detailed trend tables, 
a chartbook, a smaller report of highlights, and a table 
summarizing the status of key indicators. This year, the 
special feature in the chartbook is on socioeconomic 
status and health. Also released in May 2012 were 
reports from NCHS presenting the latest data and 
trends on hospitalization for stroke and key indicators 
for oral health. 

REPORT Profiles Health of the Nation 

Each year, NCHS publishes “Health, United States” to 
report on the health of the nation. NCHS prepares the 
report for the Secretary of the Department of Health 
and Human Services to submit to the President and 
the Congress of the United States. Drawing on data 
from all of the NCHS data systems and other public 
and private sources, “Health, United States, 2011: 
With Special Feature on Socioeconomic Status and 
Health,”1 presents 151 detailed tables with findings 
in four major areas: health status and determinants, 
utilization of health resources, health-care resources, 
and health-care expenditures and payers. The 45 charts 
in the chartbook highlight some of the findings in an 
easy-to-read format. This year’s special feature in the 
chartbook examines the relationship between socioeco-
nomic status, as measured by income and education, 
and health. 

“Health, United States, 2011: In Brief”2 is a stand-
alone companion to the full report. This short report 
highlights trends in selected health statistics, each of 
which is presented in greater detail in the full report. 
“In Brief” contains summary information on the 
health of the American people, including mortality 
and life expectancy; morbidity and risk factors, such 
as cigarette smoking, overweight, and obesity; access 
to and utilization of health care; health insurance 
coverage; supply of health-care resources; and health 
expenditures. An “At a Glance” table, in both the full 
brief reports, summarizes some of these key indicators 
at the national level. 

Highlights of the socioeconomic feature of the 
report included: 

•	 In 2007–2010, higher levels of education among 
heads of households resulted in lower rates of 
obesity among children and adolescents 2–19 
years of age. In households where the head of 
household had less than a high school educa-
tion, 24% of boys and 22% of girls were obese. 
In households where the head of household had 
a bachelor’s degree or higher education, obesity 
prevalence was 11% for males aged 2–19 years 
and 7% for their female counterparts.

•	 In 2007–2010, women 25 years of age and older 
with education less than a bachelor’s degree 
were more likely to be obese than those with a 
bachelor’s degree or higher education. Obesity 
prevalence among adult males did not vary con-
sistently with level of education. 

•	 In 2010, 31% of adults 25–64 years of age with a 
high school diploma or less education were cur-
rent smokers, compared with 24% of adults with 
some college and 9% of adults with a bachelor’s 
degree or higher education. Overall, in the same 
year, 19% of U.S. adults aged 18 years and older 
were current cigarette smokers, a decline from 
21% in 2009. 

•	 From 1996 to 2006, the gap in life expectancy 
at age 25 years between those with less than a 
high school education and those with a bach-
elor’s degree or higher education increased by 
1.9 years for men and 2.8 years for women. On 
average, in 2006, 25-year-old men without a high 
school diploma had a life expectancy that was 9.3 
years less than those with a bachelor’s degree or 
higher education. Women without a high school 
diploma had a life expectancy that was 8.6 years 
less than those with a bachelor’s degree or higher 
education.

•	 From 2000 to 2010, the percentage of children 
with a family income below 200% of the fed-
eral poverty level (FPL) who were uninsured 
decreased from 22% to 11%–13%, the percentage 
of children with a family income at 200%–399% 
of FPL who were uninsured decreased from 9% to 
7%, and the percentage of children with a family 
income at $400% of FPL who were uninsured 
decreased from 3% to 2%.



NCHS Dataline    603

Public Health Reports  /  November–December 2012  /  Volume 127

Other highlights from the report included:

•	 In 2010, half of adults 18 years of age and older 
failed to meet both the aerobic activity and the 
muscle-strengthening federal physical activity 
recommendations. Older adults were less likely 
than younger adults to meet the federal physical 
activity recommendations—39% of adults 18–24 
years of age did not meet the recommendations 
vs. 70% of adults aged 75 years and older. 

•	 The percentage of women 40 years of age and 
older who had a mammogram in the past two 
years remained steady at 67%–70% during the 
10-year period from 2000 to 2010. During the 
same period, the percentage of adults aged 50–75 
years with a recent colorectal test or procedure 
increased from 34% to 59%. 

In addition to the tables and charts, the report 
includes useful information on data sources, definitions 
and methods, and an index. A technical notes section 
describes the methodology employed for statistical test-
ing in the chartbook. The chartbook and trend tables 
are available on the site as downloadable PDFs and 
Microsoft® Excel spreadsheets. The site also includes 
Excel spreadsheets of additional years of data for 
selected trend tables and standard errors for selected 
estimates, as well as all the charts in PowerPoint format. 
For ease of locating data on specific topics, the charts 
and tables are also grouped by topics, such as older 
adults, racial/ethnic groups, and state data. 

Data users can visit http://www.cdc.gov/nchs/hus/
hus_electronic_mailing.htm to sign up for the “Health, 
United States” electronic mailing list and receive 
information about “Health, United States” activities, 
products, and release dates. List members also receive 
notices of updates to existing tables. 

Stroke Hospitalization Trends 

According to a new report, “Hospitalizations for 
Stroke in U.S. Hospitals, 1989–2009,”3 the rate of 
hospitalization for stroke (cerebrovascular disease) 
per 10,000 population increased from 32.4 in 1989 
to 34.9 in 1999, and then decreased to 31.8 in 2009. 
About 800,000 hospitalizations for stroke occurred in 
1989, and nearly one million hospitalizations occurred 
during both 1999 and 2009. More than two-thirds of 
these hospitalizations were for patients aged 65 years 
and older; the average age of a hospitalized stroke 
patient was similar (70–71 years) in 1989, 1999, and 
2009. The rate of hospitalization for those aged 65 years 
and older increased with age throughout the period, 
but all age groups experienced a decline from 1999 

to 2009. In that decade, the stroke hospitalization rate 
decreased by 20% for those aged 65–74 years and $85 
years, and by 24% for those aged 75–84 years. In 1989, 
43% of patients hospitalized for stroke were males, but 
by 2009, the proportions of male and female stroke 
patients were similar.

The average length of stay for stroke patients was 
similar in 1999 (5.4 days) and 2009 (5.3 days), but was 
significantly shorter than the average hospital stay of 
10.2 days in 1989. In all three years, most patients—
approximately 60%—had a routine discharge, usually 
to their home. Smaller percentages of stroke patients 
were discharged to other short-term facilities (5%–7%) 
or long-term facilities (16%–18%). A smaller percent-
age of stroke patients died in the hospital in 2009 
(5%) than in 1989 (8%) or 1999 (7%). Although 
stroke inpatients comprised only about 3% of total 
hospitalizations, they died at more than twice the rate 
of other patients in 1989, 1999, and 2009. 

Data for this report are from the National Hospital 
Discharge Survey, a national probability sample survey 
of discharges from nonfederal, short-stay hospitals or 
general hospitals in the United States. 

Oral Health Indicators 

A new report presents data on key indicators of oral 
health: untreated dental caries, dental restorations 
(dental filling, crown, or other restorative material 
applied to the tooth), use of dental sealants, and loss 
of natural teeth in the United States by age, race/
ethnicity, and poverty level in 2005–2008. Findings 
from “Selected Oral Health Indicators in the United 
States, 2005–2008”4 are based on data from the National 
Health and Nutrition Examination Survey (NHANES), 
a continuing, nationally representative survey of the 
civilian, noninstitutionalized population using stan-
dardized physical exams, interviews, and laboratory 
testing to monitor the health of Americans. 

Data from the NHANES show that more than one in 
five people had untreated dental caries in 2005–2008, 
with the lowest prevalence—about 13%—among ado-
lescents aged 12–19 years. The prevalence of untreated 
dental caries varied significantly by poverty level, with 
those living in households with incomes below 100% 
of FPL being twice as likely as those with household 
incomes at $200% of FPL to have untreated dental 
caries. This income differential was present across all 
age groups. Differences by race/ethnicity were also 
documented. The prevalence of untreated caries was 
nearly twice as high among non-Hispanic black people 
(34%) compared with non-Hispanic white people 
(18%) in 2005–2008. Prevalence of untreated caries 
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was significantly higher for both non-Hispanic black 
and Mexican American people compared with non-
Hispanic white children and adults. 

As expected, the prevalence of existing dental resto-
rations increased as individuals aged from childhood 
into adulthood and plateaued starting at 45 years of 
age and older. Thirty-nine percent of children aged 
5–11 years and 52% of adolescents aged 12–19 years 
had a dental restoration. The prevalence of having a 
dental restoration increased to 79% for adults aged 
20–44 years and then to nearly 92% for those aged 
45–64 years. Dental restoration prevalence was 88% 
for those aged 65–74 years and 89% for those aged 
75 years and older. 

Twenty-seven percent of children and adolescents 
aged 5–19 years had at least one dental sealant. Thirty 
percent of non-Hispanic white children and adolescents 
had a dental sealant compared with 23% of Mexican 
American children and adolescents and 17% of non-
Hispanic black children and adolescents. Dental seal-
ant prevalence was significantly lower for children and 
adolescents aged 5–19 years living in households with 
incomes below 200% of FPL (20%–22%) compared 
with those living in households with incomes at $200% 
of FPL (32%).

Approximately 49% of adults aged 20–64 years had 
a full set of permanent teeth (excluding third molars). 

Tooth retention was higher among Mexican Ameri-
can (52%) and non-Hispanic white (51%) people, 
whereas only 38% of non-Hispanic black people had 
experienced no tooth loss due to dental disease. For 
adults aged 20–64 years living at $200% of FPL, 52% 
had not lost a permanent tooth; approximately 40% 
of adults living below 100% of FPL had retained all of 
their permanent teeth.

NCHS Dataline was prepared by Sandra S. Smith, MPH, Commu-
nications Consultant at the National Center for Health Statistics, 
Centers for Disease Control and Prevention.
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A competent public health workforce is a key element 
to ensure the advancement of research and the suc-
cessful implementation of public health policy and 
programs, which, in turn, help ensure the health and 
wellness of the population. A century after the cre-
ation of the professional schools of medicine, public 
health, and nursing in Mexico, following the reports 
of Flexner,1 Welch and Rose,2 and Goldmark,3 an effort 
is under way to modernize the education of health 
professionals. We need to reexamine the quality of 
the programs and institutions responsible for training 
leaders, practitioners, and researchers, all of whom are 
much needed to advance the public health agenda. 

In this context, all of the schools and programs 
have admissions criteria to select the best candidates 
for their public health programs; however, we do not 
have enough evidence to support that each requisite 
or criteria specific for the programs is a predictor of 
academic success. Moreover, although some of the cri-
teria are objective, much subjectivity is present during 
the admissions process. 

The use of admissions criteria makes the implicit 
assumption that these indicators are predictive of a 
student’s eventual good academic performance. Sur-
prisingly, no widely known statistical evidence supports 
this assumption; as of August 31, 2011, a PubMed 
search yielded no scientific articles studying admissions 

processes in schools of public health (SPHs), and few 
articles dealt with the issue in other health-related pro-
fessions such as medicine, pharmacy, and dentistry.4–17

The need for having a more objective evidence-
based selection process has already been identified in 
undergraduate education. The National Association 
for College Admission Counseling18 recommended 
that each educational institution perform research 
on the validity of the admissions tests and share its 
results with other universities. In light of this recom-
mendation, it is striking that the field of public health, 
which tries to base its progress on rigorous scientific 
studies, does not apply this same rigorous approach to 
the selection of its students. The use of terms such as 
“evidence-based medicine” and even “evidence-based 
public health” is widespread, reflecting a positive trend 
to leave subjectivism behind. Why, then, don’t SPHs 
have evidence-based admissions criteria?

The students in the National Institute of Public 
Health of Mexico (INSP [Instituto Nacional de Salud 
Pública]) come not only from Mexico, but from many 
other Latin American and Caribbean countries, as well 
as from the United States, Africa, and Europe. INSP 
offers primarily the 1.5-year-long Master of Public 
Health (MPH) and the two-year-long Master of Science 
(MSc) degrees, with diverse areas of concentration 
such as epidemiology, biostatistics, environmental 
health, behavioral and social sciences, health services 
administration, reproductive health, and nutrition. It 
also offers doctorate degrees and other diverse aca-
demic programs related to public health. Every year, 
approximately 150 students are admitted to the MPH 
and MSc programs at INSP. 

INSP aspires to have an 80% graduation rate in its 
master’s degree programs, which allows the school to 
maintain its certification from the U.S. Council on 
Education for Public Health (CEPH) and the Mexi-
can government’s National Council of Science and 
Technology (CONACYT), the latter of which offers 
scholarships to students in its certified programs. INSP 
has struggled to meet this 80% graduation rate, and 
although it eventually succeeded, students take overly 
long to graduate. It could take students up to four years 
or even longer to graduate, whereas the established 



606    From the Schools of Public Health

Public Health Reports  /  November–December 2012  /  Volume 127

time for graduation is two years, with an extension 
possibility of one year if the thesis or project requires 
more time to conclude. To graduate, students must 
complete either a thesis or a scientific article in the 
MSc program, and a thesis or a Terminal Professional 
Project (which describes an intervention in the com-
munity and presents its results) in the MPH program. 
In all cases, students have an advising committee and, 
upon completing their thesis/project, must present 
an oral exam before a jury (different from the advis-
ing committee) comprising researchers from inside 
and outside INSP. In the case of an article/thesis, a 
research protocol must be first written and approved 
by the student’s advising committee, as well as the 
INSP human subjects, biosafety, and research com-
mittees; only after this approval can the student begin 
to perform research activities, analyze data, and write 
the article/thesis. 

Although INSP’s goal is that students graduate in 
2.5 years, actual rates of graduation in this amount of 
time or less have been low (Figure 1), with an average 
of 30% for the MSc program and 40% for the MPH 
program. Graduation rates greatly improve with time 
and eventually reach the desired goal years later. 

As part of the effort to find strategies that will 
improve graduation rates, we decided to perform a 
rigorous statistical analysis of the admissions criteria 
as predictors of academic success of INSP students in 
terms of not only graduation itself, but also the time it 
takes to obtain the degree, as well as students’ academic 

performance as measured by average grades (or grade 
point average [GPA]). 

METHODS 

Description of the current  
admissions selection process 
One admissions criterion for prospective INSP students 
is a general knowledge test known as CENEVAL EXANI-
III, which is used throughout the country for applicants 
to graduate programs. The test consists of three main 
components: verbal reasoning, mathematical reason-
ing, and English proficiency. Additional criteria for 
INSP admissions include a mathematics test covering 
themes in algebra, logarithms, and exponents; a cur-
riculum evaluation; and an interview with two INSP 
professors. For the interview, a questionnaire is used 
that assigns points according to the perceived desirabil-
ity of the applicant’s answers. The final result is then 
expressed as a numeric index equal to the simple sum 
of these points. INSP only accepts applicants whose GPA 
from their bachelor’s degree studies is at least 8.0 (on 
a scale of 0.0 to 10.0, which is the scale most widely 
used in Mexico). Information on other variables such 
as gender, age, place of residence, place of bachelor’s 
studies, and marital status is also collected in forms 
completed by the applicant. A faculty committee in 
each area of concentration then gathers and votes on 
acceptance based loosely on the results of these criteria.

Study population
Our study population included enrolled students from 
the years 2001 through 2008 who entered the MPH 
or MSc program. The study design was a retrospective 
cohort. We obtained information from school records, 
which was entered into a Microsoft® Excel database 
and then transferred to STATA® for analysis.19 The 
information gathered included date of admission; date 
of egress (defined as the conclusion of all mandatory 
courses); date of graduation or dismissal; grades in the 
CENEVAL EXANI-III global index as well as English, 
verbal, and mathematical reasoning indices; result 
of the interview (in a numeric index); and GPA of 
bachelor studies. Information was also retrieved on 
gender, age, type of bachelor studies, and number of 
children. Data identifying subjects were not included in 
the database to protect students’ privacy. The original 
sample size was 579. However, due to large numbers 
of missing data, we excluded years 2001 and 2002 
from further analysis, leaving us with a sample of 428 
students; 54 additional students admitted in the year 
2006 were excluded from regression models because 
the mathematics test was not applied that year, and 

Figure 1. Proportion of students graduating in three 
years or less after admission to the National Institute 
of Public Health of Mexico master’s degree programs 
(MSc or MPH), according to year of admission
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129 subjects were excluded because of missing values 
on covariates, leaving us with an analytical sample of 
245 students.

Statistical analysis 
Outcome variables were GPA (as a continuous vari-
able) and an indicator variable for status of gradua-
tion (1  5 graduated, 0 5 otherwise); ordinary least 
squares (OLS) regression with robust standard errors 
and logistic regression models were fitted accordingly. 
All models were adjusted for age, gender, number of 
children, type of program (MPH or MSc), and year of 
admission as a second-degree polynomial. Numerical 
independent variables were standardized to make the 
magnitude of the coefficients comparable; the esti-
mated beta coefficients represent the mean change 
in average grades for an increase of one standard 
deviation of the independent variable in the case of 
OLS regression and the proportional change in the 
odds of graduating in the logistic regression models. 

We analyzed time from egress (credit completion) 
to actual graduation (in days), with the event being 
defined as graduation. We defined day 0 to be two 
years after admission to the school in the case of MSc 
students and 1.5 years after admission in the case of 
MPH students. Students who had not graduated on the 
day we collected the information, as well as those who 
were dismissed (expelled) from school, were defined as 
censored observations (end of follow-up time). In the 
case of students who had graduated or were dismissed 
before two years or 1.5 years from egress had passed 
for MSc and MPH students, respectively, we specified 
that the event had taken place at day 1 of the follow-up 
time. We obtained Kaplan-Meier survival estimates for 
MPH and MSc students, and Cox-proportional hazards 
models were fitted, adjusting for the same covariates 
as the linear and logistic models. In each modeling 
strategy, we tested for interactions between the numeri-
cal indices and the type of program (MPH or MSc).

RESULTS 

Results from descriptive statistics are shown in Table 
1. The average age of the applicants was 30 years, and 
a majority of them (67%) were female. All test results 
were consistently better, although by a small margin, 
for MSc students compared with MPH students. Con-
versely, MPH students scored better in the interview 
index. 

Table 2 shows results from the GPA model. The gen-
eral test result, the mathematics test, and the bachelor’s 
studies GPA were all highly significantly predictive of 
the master’s program GPA. Conversely, the interview 

did not show a significant association. The results of the 
model, which included the three components of the 
CENEVAL EXANI-III test as separate variables, showed 
that only mathematical reasoning was significantly 
predictive of average grades (p50.04), whereas verbal 
reasoning and English were not (p50.71 and p50.40, 
respectively). Neither age nor gender was significantly 
associated with performance. Both models explained 
approximately 27% of the total variance of GPAs. 
Results of the logistic regression model of the odds of 
graduation are shown in Table 3; none of the admis-
sions criteria was a significant predictor of graduation, 
and only gender was marginally associated, suggesting 
that women were 1.8 times as likely to graduate as 
men. The model featuring the three components of 
the CENEVAL EXANI-III did not show a significant 
association of any of the components with the odds 
of graduation (p50.80 for English, p50.92 for verbal 
reasoning, and p50.68 for mathematical reasoning). 

The Kaplan-Meier survival estimates for the MPH 
and MSc programs are shown in Figure 2. From these 
estimates, it is clear that MPH students graduate at 
a much faster rate than MSc students in the first 
few months after concluding their academic credits; 
however, approximately 1.5 years after this time, the 
rate stabilizes and graduation occurs very slowly from 
that point. The MSc survival curve shows a steadier 
rate of graduation until approximately 2.5 years after 
concluding academic credits, after which we observe 
the same phenomenon as in the MPH students, with 
graduations becoming extremely slow. The Cox pro-
portional hazards models showed no evidence that any 
of the admissions criteria are predictive of the time 
to graduation, with, once again, only gender being 
marginally associated, suggesting that women are 50% 
more likely to graduate at any particular time than men 
(p50.086), all other factors being equal. 

There were no statistically significant interactions 
between the type of program (MSc vs. MPH) and any 
of the variables included in the model, so we decided 
to present a single model encompassing students from 
both programs. 

DISCUSSION 

The most intriguing finding of the study was the 
fact that admissions criteria are strong predictors of 
academic grades but not of graduation, which sug-
gests that factors delaying graduation are not directly 
related to entry academic skills. A natural question was 
whether GPAs obtained in the MPH or MSc programs 
are related at all to the odds of graduation. To address 
this question, we fitted an additional OLS model using 
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the dummy for graduation as the outcome and GPAs 
as the independent variable. To our surprise, we found 
a very significant association (p0.001) showing that 
students with higher grades were indeed much more 
likely to graduate. This apparent contradiction was 
explained when we took the percentage of variance 
explained by average grades (9%). The roughly 91% 
unexplained variability in the odds of graduation is 
likely due to factors related to the long process of writ-
ing the protocol/thesis/article and having it reviewed 

and approved by multiple committees, in a time when 
most students need to find a job.

The fact that the mathematical reasoning compo-
nent of the CENEVAL EXANI-III test and the math-
ematics INSP test are the more predictive factors of 
average grades may reflect the fact that competencies 
in biostatistical analysis are among the most important 
competencies in the area of public health. The results 
of the survival analysis suggest that there are criti-
cal thresholds for graduation in terms of time after 

Table 2. Ordinary least squares regression model with robust standard errors of average grade at time  
of egress of the National Institute of Public Health of Mexico master’s degree programs, 2003–2008 

Variable b P-value 95% CI

CENEVAL indexa 0.0929 0.005 0.0283, 0.1576
Bachelor’s studies GPAa 0.1130 0.001 0.0565, 0.1696
Mathematics testa 0.1168 0.001 0.0469, 0.1867
Interview indexa 0.0282 0.223 –0.0172, 0.0736
Age (in years)a 0.0030 0.917 –0.0527, 0.0586
Gender (0 5 female, 1 5 male) –0.0800 0.161 –0.1920, 0.0321
Number of children 0.0123 0.577 –0.0319, 0.0572
Program (0 5 MSc, 1 5 MPH) 0.2845 0.001 0.1713, 0.3980
Time 0.6143 0.001 0.3429, 0.8860
Time2 –0.0607 0.001 –0.0845, –0.0370

aBeta coefficients per increase of one standard deviation of independent variable

CI 5 confidence interval

CENEVAL 5 CENEVAL EXANI-III test

GPA 5 grade point average

MSc 5 Master of Science

MPH 5 Master of Public Health

Table 3. Logistic regression model of the odds of graduating from the National Institute  
of Public Health of Mexico master’s degree programs, 2003–2008

Variable Odds ratio (95% CI) P-value

CENEVAL indexa 1.191 (0.787, 1.805) 0.41
Bachelor’s studies GPAa 1.189 (0.844, 1.673) 0.32
Mathematics testa 1.182 (0.745. 1.033) 0.48
Interview indexa 0.882 (0.597, 1.304) 0.53
Age (in years)a 0.986 (0.658, 1.477) 0.95
Gender (0 5 female, 1 5 male) 0.541 (0.273, 1.070) 0.08
Number of childrena 0.893 (0.612, 1.305) 0.56
Program (0 5 MSc, 1 5 MPH) 1.089 (0.527, 2.249) 0.82
Time 3.985 (0.659, 24.102) 0.13
Time2 0.813 (0.688, 0.961) 0.02

aOdds ratios per increase of one standard deviation of the independent variable 

CI 5 confidence interval

CENEVAL 5 CENEVAL EXANI-III test

GPA 5 grade point average

MSc 5 Master of Science

MPH 5 Master of Public Health
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concluding academic credits, so INSP should focus its 
efforts on this critical period to identify obstacles that 
delay students’ graduation. Because stipends provided 
to students by CONACYT end after two years of admis-
sion to the school, we believe these critical windows 
reflect the fact that students begin to seek and eventu-
ally find jobs, which reduces the time available for work 
on their thesis, causing many of them to abandon all 
efforts toward finishing their degree. It is important to 
note that gender and age were not important predictors 
of grades, odds of graduation, or time to graduation. 
This finding emphasizes the importance of not taking 
these variables into account in the student selection 
process. The interview seems to have no relation to 
average grades, odds of graduation, or time to gradua-
tion. We cannot rule out that the interview is important 
for the selection process; however, it means that once a 
student is accepted, having had a good interview does 
not by any means guarantee that the student will have 
a favorable result at the end. 

Although no similar studies in SPHs are published, 
some similarities were found in a study of a profes-
sional program in pharmacy. Houglum et al. found 
that the overall American College Test score and pre-
vious grades in mathematics were significantly related 
to academic success.10 Similarly, in a study of time to 
graduation in a pharmacy PhD program, no variables 
were found to be predictive of the time to graduation 
with the exception of having previously taken advanced 
courses in biology.12

Limitations
The main limitation of our study was that rejected 
students were not contributing information to the esti-
mation process. This limitation could cause a selection 
bias if unknown factors are associated both with the 
probability of admission and with the outcome, either 
average grades or graduation, as long as observed 
variables are correlated to these unknowns. Heckman 
selection models could be a solution, although the 
usual problem with this strategy is that an instrument 
is needed (in this case, a variable that is related only to 
the probability of selection, but not to average grades 
or to the probability of graduating), which is hard to 
find.20 Because of the probability of selection bias, we 
recommend caution in using the results of this study 
to guide a modification of the selection process for 
the moment. However, even if selection bias is present, 
we could argue that the results we found are valid for 
those who are already admitted into the school, and 
they still convey valuable information.

CONCLUSION

Our findings suggest that although admissions variables 
are good predictors of GPAs, factors delaying gradua-
tion may instead be due to difficulties in the develop-
ment of a student’s thesis or final projects, or other 
related causes such as going back to work. This study 
constitutes our first attempt to scientifically investigate 
the factors behind academic success in an SPH. We 
plan to conduct future studies that will focus on the 
graduation process, which, according to our results, 
should be the most important measure. We hope that 
this study motivates other SPHs to scientifically delve 
into their admissions and graduation processes; such 
studies will surely promote advancements in the gen-
eration of educational knowledge that will contribute 
to evidence-based administrative decision-making and 
have a long-term impact on the education of health 
professionals and their competencies in the field. 
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Figure 2. Time to graduation from the National 
Institute of Public Health of Mexico master’s  
degree programs (MSc or MPH), 2003–2007
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MPH 5 Master of Public Health
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