
JMP FOR BIOSTATISTICS AND THE 
HEALTH AND LIFE SCIENCES



We are talking about: how to use the tools and techniques 
commonly needed by researchers, practitioners, professors, and 
students in biostatistics and the health and life sciences fields.

• ANOVA and regression (including 
variable selection and penalized 
regression)
• mixed models (hierarchical/split-

plot and repeated measures)
• survival analysis
• designed experiments



USING JMP



GETTING HELP IN JMP

• www.jmp.com/webinar à “Data Summary and Analysis” 
• Other resources at www.jmp.com/teach
• Within JMP, the Help Menu (or the online help)

• The JMP User Community! community.jmp.com

http://www.jmp.com/webinars
http://www.jmp.com/teach
http://www.community.jmp.com/


ANOVA AND REGRESSION

1. ANOVA to compare the pain ratings of men and 
women taking one of three different analgesics

2. Regression to predict how long an animal sleeps 
per night based on other characteristics



ANOVA

Patients experiencing pain 
are randomized to one of 
three different analgesics and 
asked to rate their pain.

Go to Analyze à Fit Model







You can also:

• Save residuals, predicted, confidence intervals, hats, Cook’s D, 
leverage

• Look at profilers, like the interaction profiler or the surface 
profiler

•Get the indicator parameterization estimates

•Get sequential tests, multiple comparisons adjustments, 
estimates, contrasts, slices

• Look at retrospective power and sample size analyses





• Includes brain 
and body weight, 
life span, 
gestation time, 
time sleeping, and 
predation and 
danger indices 
for 62 species of 
mammals. 

• Of interest is to 
predict the time 
spent sleeping.

REGRESSION



Use the Drag-and-Drop interface in Graph à Graph Builder to explore the data



Go to Analyze à Fit Model





Rather useless model…



Use 

Analyze à

Multivariate 
Methods à

Multivariate

to get 
correlations:



Options such as:

- Force certain terms to be in the model

- Force “Effect heredity” (so that if an interaction 
effect will be in the model, then its main effects 
also need to be in the model)







MIXED MODELS

1. A split-plot (or hierarchical) model

2. Repeated measurements taken on the same 
subject over time



MIXED MODELS: SPLIT-PLOT / 
HIERARCHICAL



Could be:

- Different Nursing Methods (Factor A) are applied to randomly selected Units (Whole Plots) within Hospitals
(Blocks), but three different Rating Scales (Factor B) are randomized to the individual Patients (Subplots) in the 
hospitals. (Response is Patient Satisfaction.)

- Different Watering Methods (Factor A) are applied to randomly selected Large Fields (Whole Plots) within 
Different Farms (Blocks), but three different Fertilizers (Factor B) are randomized to the individual Small Fields
(Subplots) into which the large fields are subdivided. (Response is Yield.)

- Different Tenderizers (Factor A) are applied to randomly selected cuts of meat (Whole Plots) within different 
carcasses (Blocks), but different Roasting Times (Factor B) are randomized to the individual Cores (Subplots) in the 
cuts of meat. (Response is Toughness.)



Go to Analyze à Fit Model









MIXED MODELS: REPEATED MEASURES

• A study was performed to test two new cholesterol drugs against a control drug. 

• Five patients with high cholesterol were randomly assigned to each of four 
treatments (the two experimental drugs, the control, and a placebo). 

• Each patient’s total cholesterol was measured at six times during the study: the 
first day in April, May, and June in the morning and afternoon. 

• You are interested in whether either of the new drugs is effective at lowering 
cholesterol and in whether time and treatment interact.

ØUnique feature: The measurements are not totally independent, as we would 
assume for an ANOVA or Regression, but instead are correlated within subject. 



Some notes:

• We need each cholesterol measurement needs to be in its own row. 

Ø We can use the Tables à Stack to reformat the data. For example, take 
Cholesterol.jmp and transform it into Cholesterol Stacked.jmp



More notes:

• Now let’s clean up that data table and add columns for 
each factor we are interested in (“Month” and 
“AM/PM”)

• We also need a continuous variable to indicate the 
time over which the repeated measures were taken. 
This will be necessary if we want to consider the 
AR(1) structure for our analysis.



Days
0 10 20 30 40 50 60

Cholesterol

160

180

200

220

240

260

280

300

S
S

S
S

S
S

RRRRR
R

Q
Q

QQ

QQ
P

P

P
P

P
P

OOO
OO

O N
N

N
N

N
N

MMM
M

MM LLL
LL

L

K
K

K
K

K
K

J
J

J
J

J
J

I
I

I
I

I
I

H
H

H
H

H
H

G
G

G
G

G
G

F
F

F
F

F
F

E
E

E
E

E
E

D
D

D

D

D
D

CC

C
C

C
C

B
B

B
B

BB

A
A

A
A

AA
TTT

T
T

T

Treatment
A
B
Control
Placebo

CHOLESTEROL VS. TIME IN DAYS



First, fit the model we want (full factorial of Treatment, Month, and AM/PM), and use the Unstructured in order to see (1) how the 
observations are correlated with each other over time and (2) to decide if the variances are the same or different over time.

*We could also add the Patient
effect as random, but we can’t add 
this when using the Unstructured 
– no degrees of freedom left!





CORRELATIONS VS. TIME
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Conclusions:

-Correlations are high between AM/PM on the same day (Time 0 with Time 0 and Time 1, and Time 30 with 
Time 30 and Time 30.5)

-Correlations decay the farther apart in time the measurements are from each other.



SOME POSSIBLE STRUCTURES:

• Unequal Variances structure assumes unequal variances BUT DOES NOT ALLOW ANY NON-ZERO CORRELATIONS. 

• Compound Symmetry, CS, structure assumes same correlation from any time point to any other time point. This is 
equivalent to adding a random effect for each patient.

• There is also CS with Unequal Variances.

• Auto-Regressive of Order 1,  AR(1), structure assumes that the correlations will degrade exponentially over time. 



Let’s compare:

- Residual Only

- Compound Symmetry (this is just using Patient as a random effect)

- AR(1)

- AR(1) plus Patient as a random effect

- Unstructured

(simpler to more complicated)



Unstructured: AR(1) plus random patient effects: AR(1):

WHICH MODEL IS BEST?
(SMALLER FIT STATISTICS ARE BETTER)

Compound Symmetry: Residual Only (no accounting for 
dependence):



AR(1):

AR(1) with random patient effects:

Remember, Std Errors are made up of the related error components 
divided by the related degrees of freedom. 
à If adding model complexity can reduce the unexplained variance, it will 
be easier to detect significant results.
à But if you don’t gain enough in explaining the variance, the loss of 
degrees of freedom might actually make it HARDER to detect significant 
differences.  

In this case, adding the 
Patient random effects does 
not help us.



MORE FROM THE FINAL MODEL:

Assess residuals; save out 
predicted values or standard 
errors

Make estimates, comparisons, or contrasts



- If we do not appropriately 
account for the lack of 
independence between 
repeated measures, as well 
as any random effects that 
can explain some of the 
variance, we might not have 
the power to detect 
significant effects, or we 
might have wide CIs.



SURVIVAL ANALYSIS

• An experiment was undertaken to 
characterize the survival time of 
rats exposed to a carcinogen in 
two treatment groups. 

• The event in this example is death. 

• The objective is to see whether 
rats in one treatment group live 
longer (more days) than rats in the 
other treatment group.





Go to Analyze à Reliability and Survival à Survival









If we want to make estimates of how 
long we expect the rat to survive, or 
estimate how many rats will die by a 
certain day, we can use Analyze à
Reliability and Survival à Life 
Distribution or Fit Life by X



Custom Quantile Estimation

Custom Probability Estimation



• If we want to add more predictor terms into the model, or do 
modern variable selection we can use Analyze à Fit Model and 
choose the 
• Generalized Regression, 

• Parametric Survival, or 

• Proportional Hazards personalities



DESIGNED EXPERIMENTS

• Plan to measure Yield of plants that receive either 
the high or low level of a Fertilizer treatment and 
under either Drought or Well-watered conditions. 

• You plan to run this as a balanced full factorial.

• You can run 4 experimental units in each 
treatment combination.



Go to DOE à Classical à Full Factorial Design









OTHER TOPICS

• Connecting JMP with SAS, R, Matlab, or Python, or capturing real-time data into JMP:

Help à Books à Scripting Guide à Extending JMP

• More Power and Sample Size situations

www.jmp.com/learn à Basic Proportions and Means

Help à Books à Design of Experiments Guide à Prospective Sample Size and Power

• More examples on specific topics, search for “JMP On-Demand Webcasts” to find many!
• Text Mining to find topics or insights from unstructured text data, such as patient charts

• More generalized regression, more survival analysis

• More Designed Experiments

http://www.jmp.com/learn

