
Respiratory Diseases Research 
at NIOSH

The National Institute for Occupational Safety and Health (NIOSH) Respiratory 
Diseases Research Program (RDRP) has made essential contributions to preventing 
occupational respiratory disease. The National Research Council has rated the program a 
5 out of 5 for relevance, and a 4 out of 5 for impact. To further increase its effectiveness, 
the program should adequately fund and engage in high priority occupational respiratory 
disease surveillance, continue to improve its work in support of its strategic goals, and 
develop sampling and analytic methods that include exposure assessment scientists as an 
integral part of the program’s activities.

Respiratory diseases caused by 
exposures to dangerous materials 
in the workplace have a major 

adverse effect on worker health, with the 
National Institute for Occupational Safety and 
Health (NIOSH) estimating that deaths from 
work-related respiratory diseases and cancers 
account for about 70% of all occupational 
disease deaths. Respiratory diseases caused 
by exposures in the workplace include a broad 
spectrum of adverse health effects, including 
airway diseases such as asthma, interstitial lung 
diseases such as silicosis, respiratory infectious 
diseases such as tuberculosis, and respiratory 
cancers. These health effects can arise in a wide 
range of occupational settings and range from 
mild, reversible conditions to progressive fatal 
disorders, and can be linked to short-term or long-term exposures. These effects have tremendous 
implications for worker health and, by extension, the national economy. 

The mission of the NIOSH Respiratory Diseases Research Program (RDRP) is to provide 
leadership for the prevention of work-related respiratory diseases, using a scientific approach to 
gather and synthesize information, create knowledge, provide recommendations, and deliver prod-
ucts and services to those who can effect prevention.The program has five strategic goals: (1) 
prevent and reduce work-related airway diseases; (2) prevent and reduce work-related interstial 
lung diseases; (3) prevent and reduce work-related infectious respiratory diseases; (4) prevent 
and reduce work-related respiratory malignancies; and (5) prevent respiratory and other diseases 
potentially resulting from occupational exposures to nanomaterials.

This report evaluates the NIOSH Respiratory Diseases Research Program with respect to the 
relevance of its work to improve occupational safety and health, and the impact of the program’s 
research in reducing work-related hazardous exposures, illnesses, and injuries. It is one of several 



independent reviews of NIOSH research programs by 
the National Academies. All of the reviews were based 
on the same framework, which was created by a par-
ent committee established by the National Academies. 
That framework document established a scoring sys-
tem from 1 to 5 for impact and relevance, with 5 being 
the highest (see Box 1). 

Assessment of Research Relevance and 
Impact

The report assigned the RDRP a score of 5 for 
relevance because the program’s activities are in the 
highest-priority subject areas and are highly relevant to 
improvements in workplace protection. The RDRP is 
successful in transferring research findings, technolo-
gies, and information into workplace practices. This is 
particularly true for activities related to interstitial lung 
diseases, airways and infectious diseases, and respira-
tory cancers. Activities related to some subprograms 
do not reach this highest level of relevance, but these 
activities are in important research areas and also make 
some connections to improvements in workplace pro-
tection. Another extremely relevant program focuses 
on exposure to nanomaterials in the workplace. This 
program addresses an important need to understand 
and control engineered nanoparticles and other types 
of ultrafine particles such as those from welding, diesel 
engines, and fires. 

The report assigned the RDRP a score of 4 for 
impact because while the program has made major 
contributions to worker health and safety in many of 
its programs, some have had a smaller impact or the 
impact is not clearly observed. For example, the docu-
mented decrease in the prevalence of latex sensitization, 
early decreases (pre-2000) in coal workers’ pneumoco-
niosis, and decreases in silicosis-related deaths in the 
mining industry are the result of NIOSH intervention 
and recommendations, and have had a high impact on 
protecting worker health. In other cases—for example, 
spread of infectious diseases such as SARS—it is near-
ly impossible to disentangle the specific contributions 
NIOSH has made from those of other contributors in 
limiting the onset or spread of respiratory diseases and 
resulting decrease in risk or death to exposed workers. 
However, the program has played a major role in devel-
oping respiratory protection systems, guidance docu-
ments, and educational materials which have helped to 
contain what could have been a larger disaster. After 
much deliberation on how to weigh the assessments of 
different subprograms, the committee reached a con-
sensus that the program was clearly better than that 
called for in a score of 4, but not in sum what the com-
mittee would rate a 5.  If the committee had been given 

the option of providing non-integer scores, the score 
for program impact would have been between 4 and 5.

Emerging Issues and Future Research 
Opportunities

The report assesses progress by the RDRP in tar-
geting new research relevant to future improvements 
in workplace protection from occupational respira-
tory disease and sought to identify significant emerg-
ing research areas important to the mission of NIOSH. 
One general issue that emerged from this analysis is 
inadequate surveillance for diseases and exposures to 
toxicants. Surveillance activities are critical to fulfill-
ing the objectives of all the major program goals and 
assessing the performance of current and future RDRP 
activities. The report emphasized this as a continuing 
and emerging issue even though it recognized that the 
lack of financial and personnel resources and not the 
lack of awareness or expertise are the major causes of 
this weakness. The report strongly supports collabora-
tions with industry in disease surveillance and exposure 
monitoring activities in the workplace, particularly in 
the face of emerging evidence of a link between expo-
sure and outcome.

The report also supports a range of ongoing 
RDRP activities that proactively address the incidence 
of future diseases and emerging diseases. These ac-
tivities include the development and improvement 
of methods to detect respiratory effects earlier and 
more accurately, continued research on the molecular 
mechanisms of workplace-related respiratory diseases, 
characterization of those agents responsible for respira-
tory effects, and evaluations of genetic variability that 
affects worker susceptibility. By reducing and elimi-
nating worker exposure to toxicants and pathogenic 
organisms, NIOSH research on improving respirators 
is another essential means to address the threat of re-
spiratory diseases among workers.

Recommendations for Program Improvement 

 The report makes the following recommenda-
tions to help ensure that the RDRP continues to main-
tain its progress toward protecting workers from respi-
ratory disease. These recommendations are important, 
despite the high scores given for relevance and impact, 
which reflect the guidance for ranking established by 
the framework committee and the committee’s recog-
nition of the financial constraints the RDRP has oper-
ated under. The recommendations are prospective and 
are meant to help support NIOSH in identifying op-
portunities to improve the relevance and impact of its 
research portfolio.



Strategic Goal 1: Prevent and Reduce Work-Related Airway Diseases
Improve detection of work-related asthma, work-related fixed obstructive airway disease, and relevant expo-

sures. The RDRP should systematically evaluate whether its work-related asthma programs are being compromised 
under NIOSH’s new priority-setting approach. Because workplace exposures contribute highly to the likelihood of 
developing asthma, work in preventing and detecting asthma has the potential to greatly improve occupational safety 
and health among the U.S. workforce. In addition, RDRP should continue to support population-based studies of as-
sociations between occupational exposures and chronic obstructive airway disease. 

Strategic Goal 2: Prevent and Reduce Work-Related Interstitial Lung Diseases
Continue and expand efforts to prevent coal workers’ pneumoconiosis (CWP), silicosis, fiber-induced intersti-

tial lung disease, and chronic beryllium disease. The activities related to interstitial lung diseases form a critical core 
of the RDRP and have provided well-documented improvements in occupational health. It is important that the RDRP 
continue to expand its activities in these areas so it can build on its earlier successes and respond to new challenges. 

Strategic Goal 3: Prevent and 
Reduce Work-Related Infectious 
Respiratory Diseases

Continue and expand efforts 
to protect workers from occupation-
al exposures and to define mecha-
nisms that make workers susceptible 
to respiratory infections. Enhance 
surveillance for outbreaks of known 
and emerging occupational respira-
tory infections.  Develop an over-
arching structure for the infectious 
disease program component and co-
ordinate with other federal agencies 
to adopt technologies for the detec-
tion of bioterrorism agents for the 
protection of workers.  The RDRP’s 
efforts on infectious diseases appro-
priately concentrate on preventing 
infection through the use of respi-
rators and understanding why cer-
tain people are susceptible to these 
infections. In addition, more robust 
surveillance for disease outbreaks in 
occupational settings is needed. 

Strategic Goal 4: Prevent and 
Reduce Work-Related Respiratory 
Malignancies 

Develop a comprehensive 
plan for addressing respiratory ma-
lignancies in the workplace while 
assuring the integration of this 
plan with NIOSH and other federal 
agency efforts. Refocus research on 
diagnostic tools to research on bio-
markers of exposure or early detec-
tion of risk specific to occupational 
cohorts. The program has had strong 

BOX 1 - Scale for Rating Program Relevance and Impact as 
Developed by the National Academies Committee for the Review of 
NIOSH Research Programs.
This scale was developed based on the identification of possible factors to 
consider in the assessment of all NIOSH programs.

Rating of Relevance
5 = Research is in highest-priority subject areas and highly relevant to 

improvements in workplace protection; research results in, and NIOSH 
is engaged in, transfer activities at a significant level (highest rating).

4 = Research is in high-priority subject area and adequately connected to 
improvements in workplace protection; research results in, and NIOSH 
is engaged in, transfer activities.

3 = Research focuses on lesser priorities and is loosely or only indirectly 
connected to workplace protection; NIOSH is not significantly involved 
in transfer activities.

2 = Research program is not well integrated or well focused on priorities 
and is not clearly connected to workplace protection and inadequately 
connected to transfer activities.

1 = Research in the research program is an ad hoc collection of projects, is 
not integrated into a program, and is not likely to improve workplace 
safety or health.

Rating of Impact
5 = Research program has made a major contribution to worker health 

and safety on the basis of end outcomes or well-accepted intermediate 
outcomes.

4 = Research program has made a moderate contribution on the basis of end 
outcomes or well-accepted intermediate outcomes; research program 
generated important new knowledge and is engaged in transfer activities, 
but well-accepted intermediate outcomes or end outcomes have not been 
documented.

3 = Research program activities or outputs are going on and are likely to 
produce improvements in worker health and safety (with explanation of 
why not rated higher).

2 = Research program activities or outputs are going on and may result in 
new knowledge or technology, but only limited application is expected.

1 = Research activities and outputs are NOT likely to have any application.

NA = Impact cannot be assessed; program not mature enough.
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impacts in reducing and preventing respiratory cancers 
from exposures to hexavalent chromium, silica, and 
diesel exhaust, and continues to address challenging 
problems related to occupational risk from lung cancer. 
RDRP should ensure that its research in these areas are 
well integrated into an overall program of occupational 
cancer research and not arbitrarily separated by these 
efforts.

Strategic Goal 5: Prevent Respiratory and Other 
Diseases Potentially Resulting from Occupational 
Exposures to Nanomaterials

NIOSH should continue to play a leading role 
in informing and guiding national and international 
efforts to address potential occupational hazards and 
risks associated with the use of manufactured nanoma-
terials. The report generally supports the RDRP’s re-
search efforts on nanomaterial toxicity, exposure, and 
dose-response. However, the committee is concerned 
that there may not be enough long-term data for risk 
assessments, and therefore the RDRP should consider 
other approaches for dealing with the potential health 
impacts of these new materials carefully.  

Cross-Cutting Issues

NIOSH should provide appropriate resources 
for and engage in high-priority occupational disease 
surveillance. The effectiveness of past NIOSH 
surveillance activities for coal-dust-related diseases 
highlight the importance of improved surveillance for 
other respiratory disorders. 

Produce a programmatic approach to the devel-
opment of sampling and analytic methods that include 
exposure assessment scientists as an integral part of 
RDRP activities. Exposure assessment is a core com-
ponent of occupational respiratory disease research and 
prevention activities. The RDRP does not have spe-
cific, programmatic methods for exposure assessment, 
however. 

The RDRP is encouraged to explore research 
strategies in its emergency response efforts. The RDRP 
has made important contributions to the research and 
surveillance of respiratory disease in emergency re-
sponders to recent disasters, including the World Trade 
Center and anthrax terror attacks, and Hurricanes Ka-
trina and Rita. Much more can be learned about the 
relationship between exposure and disease response 
and ultimately about protecting emergency responders, 
however. In addition, the RDRP is encouraged to con-
tinue to develop cooperative work with other agencies 
that conduct research in infection and terrorism.

The RDRP should prioritize all research propos-
als under consideration for funding according to the 
RDRP strategic plan, which needs to be updated pe-
riodically. An emerging challenge is how research pri-
orities for respiratory diseases that cut across sectors 
will be treated. The RDRP needs systems to govern the 
awarding of grants, contracts, and cooperative agree-
ments and to integrate this external research into the 
NIOSH program to avoid duplication and inappropri-
ate expenditure on low-priority research.


