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The Center for the Assessment of Tobacco Regulations
(CAsToR) aims to provide evidence-based and expert-
informed modeling of the behavioral and public health
impacts of FDA tobacco rules or other regulatory
actions, focusing on Impact Analysis, Behavior and
Health Effects as Scientific Domains.

Modeling the impact of tobacco control regulations on chronic
obstructive pulmonary disease (COPD) using the COPD-NHM

This brief summarizes recent work by Dr. Luz M. Sanchez-Romero and team to develop a COPD natural
history simulation model (COPD-NHM) for evaluating the public health effects of tobacco regulations. [1, 2]

Key takeaways

+ COPD is a progressive, but preventable and
treatable lung disease. The main public health
prevention intervention is smoking cessation.

* The COPD-Natural History Model (COPD-NHM)
is a simulation model that uses input data on
individual smoking history, transitions between
COPD severity stages, and COPD-associated
mortality to simulate incidence and progression
of COPD for individuals from the U.S. population.

* The COPD-NHM is used to estimate how tobacco
control regulations or treatment approaches
might impact the COPD disease burden in U.S.
adults.

What is chronic obstructive pulmonary
disease (COPD)?

Chronic obstructive pulmonary disease (COPD)
occurs when airflow is obstructed. It can take
the form of chronic bronchitis, emphysema, or a
combination of both.

Preserved Ratio Impaired Spirometry (PRISm) is
a respiratory pattern that people may experience
before transitioning to more or less severe lung
symptoms.

COPD is the 4th cause of death and 3rd cause of
disability in the U.S, costing $49 billion a year.
COPD is a progressive, but preventable and
treatable lung disease.
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The main cause for COPD is cigarette smoking,
though it is made worse by exposure to air
pollution and genetic risk factors.

How do tobacco regulations affect future
prevalence of COPD?

Researchers are interested in predicting how
tobacco regulations might impact population
health in the long-term, especially for diseases
primarily caused by smoking cigarettes.

The main public health intervention to reduce
COPD burden is smoking cessation.

We can predict how tobacco regulations might
affect COPD disease burden by using the COPD
Natural History Model (COPD-NHM), a microsim-
ulation model.

What is the COPD-Natural History Model
(COPD-NHM)?

The COPD-NHM is a microsimulation model of the
relationship between cigarette use and COPD. The
model simulates U.S. individuals and their smoking
and COPD history. It can forecast when U.S.

adults who smoke cigarettes transition across the
different COPD severity stages.

The model can project how many people who have
a history of smoking in the U.S. population will
develop COPD over time, and the severity of the
disease, including how many people will die from
COPD and other diseases.
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Modeling the impact of tobacco control
regulations on COPD.

Tobacco Regulation Averted ~12M COPD and PRISm Deaths by 2050
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Projecting the number of cumulative deaths from COPD and PRISm between 2025-2050 under three regulation
scenarios demonstrates the impact of tobacco control in averting tobacco-related deaths. In the “No-Smoking-2025"
scenario, smoking initiation rates were set to 0% and cessation rates were set to 100% starting from 2024.

The model can also estimate how changes, such as
tobacco control regulations and new treatments,
might impact COPD prevalence.

In afirst analysis, the model was used to compare
future COPD cases under three scenarios: a
“no-regulation” scenario without any tobacco
control, a “status quo” scenario under current
tobacco control, and a “no-smoking” scenario in
which all cigarette use stops in 2025 (i.e., no one
initiated and everyone who used them quit).

The information generated by the model (summa-
rized in the above graphic) can be used to compare
how different approaches to regulation or
treatment may impact COPD disease burden.

Next, the research team will explore the impact of
specific tobacco control policies and regulations on
smoking and COPD rates.

How the COPD-NHM informs policy

The COPD-NHM can provide valuable forecasts of
potential policy effects to inform public policy.

By simulating the long-term impact of potential
policies on COPD disease burden, the COPD-NHM
provides predictions of how tobacco regulation or
the lack thereof would affect chronic lung diseases
in the future.
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