
Descriptive Results of NMSC among Astronauts

Figure 2. Anatomic Location of NMSC on NASA Astronauts Table 1. Astronaut Case Data through 12/31/2019.

and Payload Specialists through 12/31/2018.

Nonmelanoma Skin Cancer in the United States General Population: A 

Systematic Review and Comparison to the United States Astronaut Corps

Background and Objectives
• In preparation for exploration-class missions, NASA is evaluating medical

risk for astronauts via an evidence-based, population-driven approach.

•One of the goals of this risk evaluation is to assess whether the current

astronaut population falls within expected population norms for cancer.

•Among US astronauts, the most common types of cancer are basal (BCC)

and cutaneous squamous cell carcinoma (cSCC), commonly referred to

as nonmelanoma skin cancer (NMSC).

•The purpose of this project is to review U.S. general population (GP)

data for NMSC to benchmark clinical decision-making for

surveillance of NMSC within the Astronaut Corps.
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Challenges of NMSC Systematic Review

• NMSCs are excluded from national cancer registries such as

Surveillance, Epidemiology and End Results (SEER).

• The few estimates of NMSC incidence in the United States utilize

information from large surveys, healthcare system databases, or

population-based Cohort studies.

• Regional study results vary due to latitude, sun exposure, and case

definition.
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PRISMA Flow Diagram
• A total of 2,029 titles and abstracts were screened independently by two

reviewers.1

• Full-text evaluation was conducted on 117 articles by a single reviewer,

of which 19 met criteria.

• EndNote was used to manage records and data.

• Articles will be reported according to the PRISMA system.

Figure 1. PRISMA flow diagram of identification, screening, eligibility and 

inclusion for incidence, prevalence, and mortality rates of NMSC.

Results of Systematic Literature Review

AAMR: age-adjusted mortality rate, AAIR: age-adjusted incidence rate (95% confidence interval) per 100,000 people, SIR: standardized incidence ratios; ASPR: age-

standardized prevalence ratio (95% confidence interval), BCC: basal cell carcinoma, cSCC: cutaneous squamous cell carcinoma, IR: incidence rate (95% confidence 

interval) per 100,000 people, LP: lifetime prevalence, NGNMSC: non-genital nonmelanoma skin cancer, NMSC: nonmelanoma skin cancer 

Table 2. Included manuscripts for data abstraction and analysis. References available upon request.

Future Directions

• Next steps: Review additional references, complete systematic review

process, and compare to U.S. Astronaut Corps data.

• Future limitations: Limited number of subjects in Astronauts Corps,

limited number of cases and finding the analog population.

• Potential analog populations for comparison: military, civilian aircrew,

and health care workers.

• Consider the association with space radiation and the potential

correlation with incidence/prevalence/mortality.

• Understanding NMSC incidence and associated risk factors is important

for planning of prevention strategies and allocations of resources in the

future.

• Based on the outcomes, recommendations will be given for any changes

in disease surveillance.
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Methods
• Systematic review of published literature to understand the incidence,

prevalence and mortality and the changes over time for NMSC in the US

adult general population using PRISMA guidelines.1

• Medical data on NMSC cases among astronauts was extracted from NASA

records available by December 31, 2019.

• Astronaut data will be compared to general population data.

Discussion

• Multiple observational studies have estimated that the incidence of

NMSCs in GP surpasses the number of all other cancers combined.2

• NMSC incidence in GP is growing at an exponential rate — between

1976-1984 and 2000-2010, the overall incidence of basal cell carcinoma

increased by 145%, and the overall incidence of cutaneous squamous

cell carcinoma increased by 263%.3

• Increase in incidence could be true change, changes in patterns of

diagnosis, and/or greater physician awareness.

• The highest rates in the general population were observed in older, white,

non-Hispanic males.

• One study conducted on U.S. service members showed higher crude

rates of NMSC for Air Force members compared to other branches, those

with higher levels of educational attainment, and those in aviation-related

occupational groups.4

• Female incidence is increasing, especially in younger ages.

• Prognosis for NMSC is generally excellent with low mortality rates.


