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5 Elements in Human Research Program | NASA

HFBP (Human Factors & Behavioral Performance)
HHC (Human Health Countermeasures)

SR (Space Radiation)

ExMC (Exploration Medical Capability)

ROI (Research Operations & Integration)

NASA, Retrieved October 27, 2025 from
https://www.nasa.gov/hrp/
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Human Factors and Behavioral Performance
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part gL

7% . Crewmember performance before, during, and after spaceflight
Kelly et al. (2005). Journal of the Experimental Analysis of Behavior
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Molecular and physiological changes in the SpaceX Inspiration4 civilian crew
Jones et al. (2024). Nature
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Molecular and physiological changes in the SpaceX Inspiration4 civilian crew
Jones et al. (2024). Nature
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Single-Case Experimental Design (SCED) Interventions for Rare Genetic Disorders
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Single Case Experimental Design
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Is Small-N ungeneralizable?
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Key Points in Single Case Experimental Design
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- Grow replication axes, not just N (participants, behaviors, settings, time).
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- Multiple-baseline, systematic replications, and randomized start-points build external validity.
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- Quantify effects (Tau-U / BC-SMD) and synthesize across series.
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An Example of Multiple Baseline Design across Behaviors
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SCED x Physiology x Self-Report
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(A) Physiological Measures

One-month Home-Based HRV monitoring in ASD

Matsuda & Shinohara (under review)

Variable

Total Sleep Time

(min)

AVNN (ms)

SDNN (ms)

rMSSD (ms)

pNN50 (%)

Mean HR (bpm)

LF (ms?)

HF (ms?)

Normalized LF (%)

Normalized HF (%)

LF/HF Ratio

Overall Mean (SD)

566.61 (31.76)

818.82 (30.91)

103.67 (18.25)

89.10 (16.69)

42.24 (7.53)

74.84 (2.85)

1732.39 (458.97)

1391.20 (478.32)

56.06 (4.13)

43.94 (4.13)

1.30 (0.24)

Preceding Problem
Behavior Day Mean

(SD)
585.00 (19.36)

822.03 (42.48)

89.71 (28.38)

92.06 (19.34)

39.91 (10.34)

74.46 (3.90)

1781.58 (546.71)

1386.44 (518.89)

56.82 (3.83)

43.18 (3.83)

1.33 (0.23)

Preceding Non-
Problem Day Mean

(SD)
563.07 (32.71)

818.02 (28.70)

107.16 (13.68)

88.36 (16.44)

42.82 (6.89)

74.94 (2.65)

1720.09 (449.02)

1392.39 (482.80)

55.88 (4.27)

44.12 (4.27)

1.29 (0.25)

—
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(B) Self-Report Data

Two-month Experience Sampling Method

Kumasaki & Matsuda (under review)

Table 3

Results of Model III: Momentary Happiness and Social Interaction

Estimate 95% CI
Effect SE t p B
™ IL UL

Fixed effects

(Intercept) -0.03 —-0.19 0.13

Alone . -0.26 -0.34 -0.18

Study . —-0.17 —024 —0.11

Eat . . . . 0.10 0.04 0.15

Passive Leisure . . . .025 . 0.02 0.14

Outing (close person) . . 5.25 . . 0.13
Random effects

Var (Residual)

Var (Intercept)

Var (Alone)

Var (Study)

Var (Eating)

Var (Passive Leisure)

Var (Outing (close person))
Goodness-of-fit

Deviance 7,810

AIC 7,866

BIC 8,030

Note. CI = confidence interval; LL = lower limit; UL = upper limit.




Design for replication, not for averages
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