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Randomize whenever possible

• Randomization: The only method that controls for both known and unknown confounders

• Avoid potential bias from unconscious or conscious selection of animal characteristics

• Avoid potential bias from animal positioning in cages/room

• Avoid potential batch effects for outcome measurements

Use a random number generator

- Get help from a professional biostatistician

“Stats in the Lab” Vignettes 

https://www.youtube.com/watch?v=a4fUU85ABwc
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Account for clustering and nesting 

• For treatments applied to cages with multiple animals per cage, the unit of analysis is the 

cage NOT the individual animals

• Power and sample size are functions of cages AND animals

• Account for clustering and nesting in the statistical model

“Stats in the Lab” Vignettes

https://www.youtube.com/watch?v=dm0LBbN1i0c 
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Account for the interference effects 

Ample evidence that interference occurs 

in senescence and aging research:

“It has been shown that senescence and SASP 

production can trigger senescence in neighboring 

cells via paracrine signaling, a phenomenon that has 

been referred to as bystander senescence” Childs et al. 

2014

“results suggest that physical interference between 

neighboring individuals due to crowding negatively 

affects growth and reproduction in daphniids” Ban et al. 

2012

“the developmental dietary history of an animal 

regulates its own longevity and that of its conspecific 

neighbors” Obata et al. 2020

Adapted from Benjamin-Chung et al. 2018
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Consider environmental and design heterogeneity
Highly standardized conditions are often used in 

experimental studies.

Could the outcome of the study, e.g., mean life span, be 

different:

1. Had the animals been left in their natural habitat?

2. If the conditions or the design are slightly altered?

How does this affect reproducibility of results in animal 

studies?

The call:

1. More comparative empirical work needed to 

ascertain and bridge any differences, if existing.

2. Collaborations between bio-gerontologists and 

field biologists.

3. Encourage data sharing and design regulations 

that allow for data sharing across laboratories 

and different fields of studies.

Naked mole-rat

In the labIn the wild

(Image credit: Shutterstock)
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Utilize the appropriate between-group statistical 

comparison in randomized experiments

doi: 10.3945/ajcn.115.119768
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Plan your power and sample size
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Testing for effects beyond the mean

Issue: Distributional assumptions of conventional statistics 

methods may be violated in some situations.

Issue: Measures of central tendency 

only change a little when the 

distribution changes at the tails.
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Objective: To compare longevity among the animals that 

lived the longest

Maximum Lifespan testing

NOTE: τ is commonly the 90th percentile of survival across the two groups
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Tests and power for negligible senescence

• Mortality rate doubling, initial mortality rate,

and survival methods have previously been

used to test negligible senescence.

• Some of these measures are averred to

have failed to accurately capture negligible

senescence.

• Thus, there is the need for solid statistical

approaches to accurately determine negligible

senescence.
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Compression of morbidity versus survival curve-squaring

• These are two different concepts.

• However, they are often confused and conflated.
Squaring the survival curve in human populations

Trajectories of Human Lifespan

Compression of Morbidity Theory by Dr. James Fries (1980)

Possible scenarios for future morbidity and longevity. Present lifetime morbidity, 

portrayed as the shaded area, is contrasted with three possible future scenarios.

Sources: Fries JF. Measuring and monitoring success in compressing morbidity. Annals of Internal Medicine. 139(5 Pt 

2):455-9, 2003 Sep 2. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2424092/pdf/0981163.pdf; Rafael de Cabo,

Translational Gerontology Branch, National Institute on Aging, NIH.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2424092/pdf/0981163.pdf
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Report well; follow the ARRIVE Guidelines

Animals Housing and Husbandry Diet
• Strain/genotype

• Sex

• Age

• Source

• Type of cage

• Type of bedding

• Room temperature

• Photoperiod

• Number of companions

• Background chow

• Control diet

• Eating frequency

• Water quality

Examples of items in the ARRIVE reporting guidelines

“ARRIVE Essential 10” (the basic minimum)

1. Study design

2. Sample size

3. Inclusion and exclusion criteria

4. Randomization

5. Blinding

6. Outcomes

7. Statistical methods

8. Experimental animals

9. Experimental procedures

10. Results

https://arriveguidelines.org

https://www.equator-network.org
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Not all metrics of effect size are easily interpreted.

Report well; use standardized effect size indicators

For the ideal situation (freedom in reporting and comparison across studies): 

publicly deposit your raw data

Effect size was reported as 11% median longevity increase from birth. If calculated from time of treatment (20 

months), the effect size was 45%.

Standardized mean difference (Cohen’s d) , Cohen’s f, Eta Squared, Hazard ratio reduction, 

etc. each has advantages and disadvantages.



“To call in the statistician after the experiment is done 

may be no more than asking him to perform a post-

mortem examination: he may be able to say what the 

experiment died of.”

Contact the NSC for study design and analysis assistance:

- https://nathanshockcenters.org/university-of-alabama 

- shockcenter@uab.edu

R.A. Fisher


