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Introduction:

StatCharrms (Statistical analysis of Chemistry, Histopathology, and Reproduction endpoints using
Repeated measures and Multi-generation Studies) is a graphic user front end for ease of use in analyzing
data generated from the Medaka Extended One Generation Reproduction Test (MEOGRT) and Larval
Amphibian Gonad Development Assay (LAGDA). The analyses StatCharrms is capable of performing are;
Rao-Scott adjusted Cochran- Armitage test for trend By Slices (RSCABS), a Standard Cochran- Armitage
test for trend By Slices (SCABS), mixed effects cox proportional model, Jonckheere-Terpstra step down
trend test, Kruskal-Wallis, Dunn test, one way ANOVA, weighted ANOVA, mixed effects ANOVA, repeated
measures ANOVA, and Dunnett test.

Read Me:
StatCharrms includes a read me button, pressing it will display the authors, references, and
change logs.
R StatCharrms El@

Welcome to StatCharrms

v0.75 July 14, 2014

Beta -Developmental-

Read Me

Examples

Histology Analysis

Time to Event Analysis

Fecundity Analysis

Analysis of Other End Points

Quit
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Examples:

| Before you start an analysis in StatCharrms you may want to use the provided examples module.
This module will generate all example data sets used in the StatCharrms user guide along with their
associated results.

R StatCharrms EI@

Welcome to StatCharrms

v0.75 July 14, 2014

Beta -Developmental-

Read Me

Examples

Histology Analysis

Time to Event Analysis

Fecundity Analysis

Analysis of Other End Points

Quit

To run the examples just click on the Examples button from the main window. This will bring up
a dialog box. Within the box type the name of a new folder. This will create a new folder with the
example data sets and results.
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P "~

R Enter a name for a new folder and push save @
Mame: Examples|
Save in folder g O5Disk (C:)
[=) Browse for other folders
Users || jswintek || [T Desktop Create Folder
Places Mame = Size Modified =
w Search [ MSLFiles 2/3/2014
& Recently Used [~ ORDApps 2/3/2014
5 Met MyDocu,., || Perflogs 7/13/2009
[ Desktop [~ Program Files 6/2/2014
& 05Disk [C2) |1 Program Files (x86) 6/15/2014
& DVD Drive (D) 5 temp 2/3/2014
& DVD RW Drive... | |7 Users 2/25/2014 |E
» System Reserv... = Windows 01:02
» System (G:)
& Data (MAAND..
& jswintek (AL
& Data (MAAND..
Add Remove -
Cancel ] [ Save
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Histology Analysis (RSCABS):

Rao-Scott adjusted Cochran- Armitage test for trend By Slices (RSCABS) is a step down trend test,
primarily for use in pathology studies, which determines when an effect at a treatment level is different
than controls and at what severity that difference occurs. Start the module by pressing the Histology
Analysis button on the Introduction Menu.

R StatCharrms El@

Welcome to StatCharrms

v0.75 July 14, 2014

Beta -Developmental-

Read Me ‘

Examples ‘

Histology Analysis

Time to Event Analysis

Fecundity Analysis

Analysis of Other End Points

Quit

This will pop up the Histopath screen asking you to load a data set. Use the load button to find
| and select a comma separated value (.csv) file though the browser window. Warning: the browser
window cannot navigate through short cuts and will give an error if tried.
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wvariables 1

Example Data and Format:
Below is the example histology data provided with StatCharrms.
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9« s Histology Example Data.csv - Microsoft Bucel - 2 x
Home Insert Page layout  Formulas Data Review  View @ -7 x
_j 3‘ s calibri <ln S wiap Text General - iﬁ‘ ﬁjd‘ Normal Bad Good e %T L-?a
_— acepy = % & Fin -
P o (21180 & Sacoe [ % o [ 8 Cotr Fot e o ] T
Clipboard 0 Font ) Alignment o Number ) Cells Editing
[ AL - Jfe | Generation
A 8 c D 3 F G H 1 J K L M N o 3 Q R s T u v w X =
1 [GeneratidTreatmen Replicate GenotypicAge Gon_Pher Gon_Sex_Gon_Incr_Gon_Testi Gon_Inter Gon_Testi Gon_Testi Gon_Incr_Gon_Sper Gon_Perif Gon_Decr Gon_Ovar Gon_ProttGon_Mine Gon_Mine Gon_Histi Gon_Asyn Gon_Cell_Gon_Inter Gu
2 [Fo 1A Female 16_wk 5 NA 0 0NA 0 0NA 0NA 0 0NA NA 0NA 0/NA
3 [Fo 1A Male  16_wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
4 |Fo 18 Female 16 wk 5NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
5 |Fo 1B Male 16wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0NA
6 |FO 1c Male 16 wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
7 |Fo 1D Female 16_wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
8 |Fo 1D Male  16_wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
s |Fo 1E Female 16 wk 5NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
10|F0 1E Male 16wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0NA
11F0 1F Female 16 wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
12|F0 1F Male 16wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
13[Fo 2A Female 16 wk 5 NA 0 0 0NA 0 1NA 0 0NA 0 0NA NA 0NA 0N
14 F0 3A Male 16 wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
15 |F0 2B Female 16wk 5 NA 0 0 0NA 0 1NA 0 0NA 0 0NA NA 0NA 0NA
16 |FO 28 Male 16 wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
17 |F0 2¢ Female 16_wk 5 NA 0 0 0NA 0 1NA 0 0NA 0 0NA NA 0NA 0N
18|F0 2c Male  16_wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
15 |F0 2D Female 16 wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
20/F0 2D Male 16wk 2NA 0 0 0NA 1 0NA 0 0NA 0 0NA NA 0NA 0NA
71 Fo 2E Female 16 wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
2|F0 2E Male 16wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
nF 2F Female 16 wk 5 NA 0 0 0NA 0 1NA 0 0NA 0 0NA NA 0NA 0N
24 F0 3F Male 16 wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
25 Fo 3A Female 16wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0NA
26 |FO 3A Male 16 wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
27 |F0 3B Female 16_wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
23/[F0 3B Male  16_wk 1NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
25 |F0 3c Female 16 wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
30 F0 Ells Male 16wk 2NA 0 0 0NA 1 0NA 0 0NA 0 0NA NA 2NA 0NA
31|F0 3D Female 16 wk 5 NA 0 0 0NA 0 0NA 0 0NA 0 0NA NA 0NA 0N
35 k0 an Male 16 wk 1na 1 > 1na 0 ona 0 ona 0 0 na nNA 1na 1N
M 4+ ¥ | Histology Example Data - ¥J 0| m
Ready
™ o T el T —

Data sets must be in comma separated value (csv) format. Each column indicates a field and

each row indicates a specimen (a fish) with the exception of the first row which is the header row and

contains the names of the fields. As with any csv file imported into R, missing data is indicated by either
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NA or a blank cell. Character entries may contain spaces, underscores (“_"), or dots (“) to separate

words, however R will convert all spaces to dots upon importing the file.

There are three types of fields; identification, pathology end points, and ignored fields. The
identification fields include a field for; gender, generation, age, treatment, and replicate. All
identification fields must contain a value in each cell for RSCABS to run. If an identification field is
missing an entry for a specimen, that observation must be removed for RSCABS to run. The treatment
field must only contain numbers, with the smallest number indicating controls and larger numbers
indicating a larger dose. The other identification fields do not have this restriction and can contain any
combination of number and letters. Gender, generation, age, and treatment must be included in the
data set while replicate can be left out. However, if the replicate field is not specified, StatCharrms will
assume each observation is independent and not apply the Rao-Scott adjustment. This may increase
type | error if the independence assumption does not hold.

Every field that is not an identification field is potentially a pathology end points field. These
fields may contain any entry, however, any entry that is not a 0 or a positive number is treated as
missing data and is not included in the analysis. Non integer numbers are treated as the next smallest
integer, e.g. both 1.1 and 1.9 are treated as 1.

Before an analysis is run, StatCharrms will check to see if a field should be ignored. Fields that
are not identification fields and do not contain any positive integers are ignored by the histology analysis
module. These fields include but are not limited to; fields containing all O’s, fields containing only NA,
fields that only have characters, fields in which the largest number is 0, and fields containing a number
greater than 20-.

Specifying Identification Fields:
After data is loaded into Histopath, a Specify Data button will appear. Clicking the button will
create a Data Specification tab.

8 0f43



R Histopath [ |- =[]
|
Generation ¥ Treatment ¥ Replicate 4 Genotypic_5ex ¢ Age 1 Gon_Phenotype * Gon_Sex_Reversal 4 =+
FO 1 A Female 16wk 5 MA
FO 1 A Male 16_whk 1 MA
FO 1 B Female 16 wk 5 MA
FO 1 B Male 16wk 1 MA
FO 1 C Male 16_whk 1 MA
FO 1 b Female 16 wk 5 MA
FO 1 D Male 16wk 1 MA
FO 1 E Female 16_wk 5 MA
FO 1 E Male 16 whk 1 MNA
FO 1 F Female 16wk 5 MA
FO 1 F Male 16_whk 1 MA
FO 2 A Female 16 wk 5 MA
FO 2 A Male 16wk 1 MA
;o 2 o [ 16wl E niA
4 [ ¢
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[R Histopath [ 5| [ES]

[SelectGenderVariable] Gender Variable Mot Selected delect Gender Value Gender Variable Mot Selected

[Select Generation Variablel [Select Generation 1v.u’alule]

Generation Vanable Mot Selected Generation Vanable Mot Selected

Select Age Variable Age Variable Mot Selected Select Age Value Age Variable Not Selected

[ Select Treatment Variablel [ Select Replicate Va riable]

Treatrnent Variable Mot Selected Replicate Variable Mot Selected

[ Confirm Selected Values and Vanables ]

All entries except for the “Replicate Variable” on the data specification tab must be specified. If
“Replicate Variable” is not specified StatCharrms will not apply the Rao-Scott adjustment which may
increase the type | error should study design indicate a replicate variable be needed. After all entry
forms are filled out, click on the “Confirm Selected Values and Variables” to set the selected variables
into StatCharrms. After the selection is set, you can navigate back to the main tab to perform RSCABS.
Note that at any time you may navigate back to the Data specification tab to change a selection, just re-
click the “Confirm Selected Values and Variables” to accept the change.
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P

IR Histopath

Data specification

ESeIect Gender Ya riable§|

[Select Generation Variablel

Select Age Variable

[ Select Treatment Variablel

Genotypic_Sex Select Gender Value

Generation [Select Generation 1v.u’alule]

Age Select Age Value

Treatment [ Select Replicate Va riable]

Female

F2

16_wk

Replicate

Confirm Selected Values and Vanables
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Running RSCABS

After the data has been specified, two buttons, “Run RSCABS” and “Run Other Analyses” will
appear on the Histopath main tab. Pressing “Run RSCABS” will perform a Rao-Scott adjusted Cochran-
Armitage test for trend By Slices on the selected data.

P

IR Histopath =5 EcR ===
Main |Data specification |
" Load Data | | Generation ¥ Treatrnent ¢ Replicate Y Genotypic_Sex ¥ Age 1 Gon_Phenotype ¥ Gon_Sex Rev #
£ | A Fernale 16wk 5 0
Fa 1 B Fernale 16wk 5 0
F2 1 D Female 1wk 5 0
F2 1 E Female 16_wk 5 0 S

F2 1 F Female 16_wk -2 -2
F2 2 A Female 16 wk 5 0
F2 2 B Female 16wk 5 0
F2 2 D Female 16_wk 5 0
F2 2 E Female 16 wk 5 0
F2 2 F Female 16wk 5 0
F2 3 A Female 16_whk -2 -2
F2 3 B Female 16 wk 5 0
F2 3 D Female 16wk 5 0
e 3 r Erwnln 16 e 2 g
4 [am ¢
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I "~

IR Histopath [=R|E=R (<=
Main |Data specification

Load Data Response { Treatment ¥ Rscore 4 T-Value 4 P-value 4 Signif 1
Gon_Incr_Oocyte_AtresialP 5 1 1.33037 0.0917
Gon_Incr_Oocyte_Atresia2P 1.23116 010913
1.23116 010813
123116 010913
-1.41029  0.07923
262202 000437
262202 000437
0.3581 0.36013
-0.07038 047194
-0.07038 047194
-0.04896 048048
-1.37478  0.0846

Specify Data

5
Gon_Incr_Oocyte_Atresia3P 5
Run Other Analyses| | Gon_Incr_Oocyte_AtresiadP 3
Gon_Proteinaceous_fluidlP 5
Gon_Asynch_DevlP 5
Gon_Asynch_DevZP 5

5
5
5
5
5

Save Rezult

Kid_Tub_Mineralization1P
Kid_Tub_Mineralization2P
Kid_Tub_DilationlP
Kid_Tub_Dilation2P
Kid_Tub_RegenerationlP

[l L T R S R e (N S B R V¥ R ]

After the data is run, you may save the result by using the “Save Result” button. Clicking the
“Run Other Analyses” button will pop up a window containing 4 buttons; “Run SCABS”, “Get Details on a
Response”, “Get Details on all Responses”, and “Save”.
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R Other Histology Analysis E\@

Histopath Other Main! |

[ Run SCABS

[Get Details on all Responses

I
[ Get Details on a Response l
I
l

[ Save

The “Run SCABS” button will run the Standard Cochran- Armitage test for trend By Slices on the
selected data without the Rao-Scott adjustment. A table will appear with the results of the analysis. It
includes the name of the response (Response), the treatment level that was tested (Treatment), the
severity score (Rscore), a T-Value with corresponding p-value, and a column indicating significance at the
0.05 level.
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o "

R Other Histology Analysis E\@

Histopath Other Main |
|
| Run SCARS | Response 1 Treatment 4 Rscore 4 T-Value 4 P-value {1 Signif 1
[ et Details on a Response l Gan_lncr_Oacﬁe_AtresTEll 5 1 1.34049 0.09004
Gon_Incr_Oocyte_Atresia2 5 2 1.27525 010111
[GE‘E Details on a”RESPGHSESI Gon_Incr_Qocyte Atresiad 5 3 127525 010111
[ e ] Gaon_Incr_Oocyte Atresiad 5 4 1.27525 010111
Gon_Proteinaceous_fluidl 5 1 -1.51815  0.06449
Gon_Asynch_Devl 5 1 274448 000303
Gon_Asynch_Dev 5 2 274448 000303
Kid_Tub_Mineralizationl 5 1 0.39734  0.34556
Kid_Tub_Mineralization2 5 2 -0.08038  0.46797
Kid_Tub_Dilationl 5 1 -0.08038 046797
Kid_Tub_Dilation2 5 2 -0.05564 047782
Kid_Tub_Regenerationl 5 1 -1.44659  0.07401

The “Get Details on a Response” will supply three tables for selected response; a table for the
chi-squared (x?) test for heterogeneity of between-replicate variances , a frequency table which contains
the total observations for each treatment-score combination, and finally, a table for the replication of
RSCABS for that treatment. The “Signif” column has three significance levels ‘*’, “**’ and ‘“***’ for p-
values of 0.05, 0.01, and 0.001 respectively.
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P

IR Other Histology Analysis [=R|E=R (<=

Histopath Other Main |

[ Run SCABS

Chi-5quared Heterogeneity Check of Between-Replicate Variances

Walue * Treatment * DoseMum Y P-value ¥ Doses Y Signif 1
6 5 5 030622 5

[Get Details on all Responses

I
[ Get Details on a Response l
I
l

[ Save

Frequency Table

Score/Treatment 4+ 1 4 24 34 4 4 54 Total LI
<1 4 5 3 5 2 19 |E
»=]1 o o0 o0 0 4 4 B

1

Rao-5Scott Cochran Armitage Test

Treatment 1 Rscore 4 T-Value 4 P-Value ¢ Signif 1
5 1 262202 000437

The Save button will save the current result displayed in the window.

Finally the “Get Details on all Responses” button will generate the three tables generated by the “Get
Details on a Response” for all responses. It does this by creating a new folder and populating that folder
with HTML files containing the information.
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R Enter a name for a new folder and push save
Mame: Detailed Responsg]
Savein foldern Etemp

[=) Browse for other folders

Places Mame
w Search |7 pbddsc
& Recently Used

[ Met MyDocu...
[T Desktop

& O5Disk (C)

& DVD Drive (D:)
& DVD RW Drive...
» Systermn Reserv...
» System (G:)

» Data (OAAND...
& jswintek (AL
» Data (OAAND...

Create Folder

= Size Modified =
2/3/2014

m

Cancel ] [ Save

17 of 43
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Time to Event Analysis:
This module uses the coxme R package to perform Mixed Effect Cox Proportional Models. Start

by clicking on the “Time to Event Analysis” button.

R StatCharrms

Welcome to StatCharrms

v0.75 July 14, 2014

Beta -Developmental-

[ |5 |

Read Me

Examples

Histology Analysis

Time to Event Analysis

Fecundity Analysis

Analysis of Other End Points

Quit

18 of 43
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Data Format:

Start by loading a comma separated value (csv) file by using the “Load Data” button. Each
column indicates a field and each row, except the header row which contains the field names,
indicates an event for a single organism. As with any csv file imported into R, missing data is indicated
by either NA or a blank cell. Character entries many contain spaces, underscores (“_"), or dots (“”)

to separate words, however R will convert all spaces to dots upon importing the file.

R Time to Event Analysis EI@
Main

Time ¢ Status ¢ Trt ¢ Rep -
0 0 3
Specify Data

|

[ =R ]

1
19
20
2
2
2
i
22
22
22
22
22
22
22
22
23

[ e e e = T T = T S S S — T S T — T = - T N = =
[ R R - = = T — T = T = T = N U NSO YR MR o
[ T T S Ty T R VI S N VI RS TYRN R R R o Y]

The fields needed for the time to event analysis are time, status, treatment, and replicate. All
entries in a field need to have a value in them. Any field containing NA or that is blank needs to be
removed from the data set before the analysis. Time can consist of either non-negative integers (called
numeric within the program) or dates. Status data must be either characters or numbers; StatCharrms
will convert censored events (such as death) to 0 and the event being tested for (such as a life stage) to
1. Treatment must be non-negative integers where the lowest number is the control and larger numbers
indicate higher treatment concentrations. Replicate can consist of either characters or numbers.

19 of 43



Data Specification:

After the data is loaded clicking on the “Specify Data” button will bring up the “Data

specification” tab. After filling out the entry form click the “Confirm Selected Values and Variables”

button to set the selection. Doing so will cause a “Run Analysis” button to appear.

R Time to Event Analysis

Data specification

[Select Treatment Uariable] Trt

[Selectthe Date,"l'ime‘u’ariable] Time

Select Status Varniable Status

Select Replicate Variable

Please Specify Date Format:

Rep

MNumeric

Select Statuses§| [

View Status Labels

[

Confirm Selected Values and Variables
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R Time to Event Analysis EI@
Time 4 Status ¢ Trt 4 Rep LN
- 4 0 0 3 3
5 0 2 2
8 0 2 2
8 0 2 2
1 0 3 2
1 0 1 3
19 0 1 1
20 1 0 2
a 0 2 2
il 1 0 4
il 1 1 1
il 1 1 3
22 1 0 3
22 1 0 3
22 1 0 4
22 1 0 4
22 1 1 3
22 1 1 4
22 1 1 4
22 1 2 3
3 1 0 2 i

Clicking on the “Run Analysis” button will run the analysis and cause a window to pop up with
the results. The top of the window shows a Kaplan-Meier plot with treatment effects averaged over all
replicates. This graph does not take into account replicate structure for the data. The table below is a
Dunnett test applied to treatment levels used in the analysis. This table does take into account replicate
structure. The buttons on the left hand side of the window can be used to save the results. The graph is
saved as a pdf, while the results are saved as an HTML file.
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R Time to Event Results E'@

’ Save Everything l
[ SaveResuits | Plot of Raw Data By Treatment

’531;& Graphs Gnl},rl

Percent In Original Status

Time
Comparison 4 Estimate 1 Std. Error 1 zwvalue 4 P Walue t Sig 1
1-0 -0.161 0.1868 -0.8612 07206
2-0 -0.716 0.1888 -37935 5Se-Md e
3-0 -2.6088 0.2292 -11.3812  <le-d e
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Fecundity Analysis:

The fecundity analysis is the suggested analysis for fecundity in the MEOGRT guidelines. The
analysis defaults to a one sided step down t-test on treatment using a one way ANOVA. The module is
also capable of calculating a repeated measures ANOVA using time and treatment as fixed effects and
replicate as a random effect.

Start the fecundity analysis by clicking on the “Fecundity Analysis” button from the main window.

R StatCharrms El@

Welcome to StatCharrms

v0.75 July 14, 2014

Beta -Developmental-

Read Me

Examples

Histology Analysis

Time to Event Analysis

Fecundity Analysis

Analysis of Other End Points

Quit

Data Format:
This will pop up a screen asking you to load a data set. Use the load button to find and select
a comma separated value file though the browser window. Each column in the file should indicate a
field and each row should indicate an observation for a pair on a given day, except the header row
which contains the field names. As with any csv file imported into R, missing data is indicated by
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either NA or a blank cell. Character entries many contain spaces, underscores (“_"), or dots (“”) to
separate words, however R will convert all spaces to dots upon importing the file.

R Repeated Measures ANOVA EI@
|
m Date t Treatment ¥ Rep ' Fecundity ¥ Generation Ll
m 10/1/2012 1 A7 Al
10/2/2012 1 A 7 F1
10/3/2012 1 A g F1
10/4/2012 1 A 11 F1
10/5/2012 1 A 13 F1
10/6/2012 1 A 15 F1
10/7/2012 1 A g F1
10/8/2012 1 A 16 F1
10/9/2012 1 A 21 F1
10/10/2012 1 A 15 F1
10/11/2012 1 A 16 F1
10/12/2012 1 A 13 F1
10/13/2012 1 A 12 F1
10/14/2012 1 A 12 F1
10/15/2012 1 A 11 F1
10/16/2012 1 A 24 F1
10/17/2012 1 A 20 F1
10/18/2012 1 A 20 F1
10/19/2012 1 A 16 F1
1072052012 1 A 17 F1
10/21/2012 1 A 8 F1
10/1/2012 1 C 26 F1 i

The data set needs at least 3 fields; treatment, replicate, and a response. Time and generation
can be used in the analysis but are not strictly needed. The time, treatment, and replicate fields need to
have a value in them. Any of these fields containing NA or that are blank need to be removed from the
data set before the analysis. generation may have missing data, but any entry corresponding to the
missing data will be ignored in the analysis. The response field may also have missing data, however
every time-treatment combination needs at least one non-missing value in the response field in order
for StatCharrms to run. Time or time-treatment values without associated response values should be
removed from the data set prior to loading the data set into StatCharrms.

Time can consist of either non-negative integers (called numeric within the program) or
dates. Treatment needs to consist of non-negative integers where the lowest number is the control and
larger numbers indicate higher treatment concentrations. Replicate and generation can be either
characters or numbers. Finally, the response can be any real number.
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Data Specification:

Clicking the “Specify Data” button will bring up the “Data specification” tab.

R Repeated Measures ANOVA EI@
- Data specification
’5E|Ect Generation 1\.lfariable] Generation Select Generation Value F1
|
’Select the Date/Time 1ufariablel Date Please Specify Date Format: 07/22/2014 |Z|
|
Please Select Time Interval for Analysis: 21 EI Please Select Time Interval for Graphing: 7 |Z|
|
L Excluded Date/Time Mot Selected
’Select Response 1ufariak:rlel Fecundity lSeIect Response Transformations-] Square_Root
’ Select Treatment Va riable] Treatment ’ Select Replicate Variable] Rep
|
Please Select Test Direction: Descending |Z|
|
Confirm Selected Values and Variables |

Within the entry form only the “Select Response Variable”, Select Treatment Variable”, and

“Select Replicate Variable” options need to be filled out. If the “Please Select Time Interval”, “Please

Select Graphing Interval”, “Select Response Transformation” and “Please Select Test Direction” are not

changed they will default to 21, 7, None, and Descending respectively. If “Selection Generation Variable”

and “Select Date/Time Variable” are not selected then algorithms pertaining to the selections will be

ignored by StatCharrms.
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Each selection does the following:

Select Generation Variable:

This will select the name of the column the generation information is stored in. This selection is
optional and if generation is not used it may be left blank or explicitly selected as “Not Used”.

Select Generation Value:

If a generation variable is selected, this is used to select the generation StatCharrms will perform
the analysis on. StatCharrms performs an analysis of fecundity on only one generation at a time.

Select Date/Time Variable:

This will select the name of the column the time information is stored in. This selection is
optional and if time is not used it may be left blank or explicitly selected as “Not Used”.

Please Specify Date format:

This will display the current date in a variety of formats. The default is the ISO 6801
international standard (2001-12-31). Other formats are acceptable, including numbers (i.e.,1,2,3...). For
number dates, select “Numeric” at the bottom of the list. If StatCharrms does not recognize the date
format it will give a warning “Incompatible date format please reselect date format. “ If date format
does not work for some date, StatCharrms will inform you of the rows that do not work for that date
format and ask you to either change the date format or remove the rows. StatCharrms will not run
unless it recognizes the date format for all the rows of data.

Please Select Time Interval for Analysis:

This is the number of days the data will be averaged over for the analysis. Selecting a number
greater than or equal to the maximum number of days used in the analysis will cause StatCharrms to use
a one way ANOVA, while selecting less than maximum number of days used in the analysis will cause
StatCharrms to use a repeated measures ANOVA. It defaults to 21, the number of days specified in the
MEOGRT protocol.

Please Select Time Interval for Graphing:

This is the number of days the data will be averaged over for the graphs generated by
StatCharrms. It defaults to 7 days or a week.

26 0f 43



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Select Excluded Times:

This selects the dates or times that are to be excluded from the analysis. You may select
multiple dates by holding the shift or ctrl key when selecting in the selection window. If you do not wish
to exclude any date you may skip this entry or explicitly choose “Exclude None” in the exclusion window.

Select Response Variable:

This selects the name of the column that contains the response variable for the analysis . This is
a required entry.

Select Response Transformation:

This selects the transformation applied to the response variable. The selectable transformations
are; no transformation (None), Log (X), Log(X+1), square root(X) , arcsine(square root(X)) (‘Arcsine’), and
a rank transformation. The rank transformation uses a Blom rank transformation on the response taking
the mean of any ties. If a value is not selected the analysis will default to using no transformation.

Select Treatment Variable:

This selects the name of the column that contains the treatment values for the analysis. Thisis a
required entry.

Select Replicate Variable:

This selects the name of the column that contains the replicate values for the analysis. Thisis a
required entry.

Please Select Test Direction:

This is the direction of the t test. Descending and ascending are one sided tests while, “both”
uses a two sided test. If not changed, StatCharrms will default to a descending test.

After the form is filled, clicking the “Confirm Selected Values and Variables” button will open up
the “Run Analysis” button in the “Main” tab. At any point you may navigate back to the “Data selection”
tab and change an entry. Just re-click the “Confirm Selected Values and Variables” button to accept the
change.
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After the data has been specified, the data set will be updated with the selection made.

R Repeated Measures AMOVA El@
Main |Data specification |
Date 1 Treatment ¢ Rep ¢ Fecundity 4 Generation 4 MNumeric_Time 4 Timeby2l 4 Square Root_Fecundity ¢ =
10/1/2012 1 A 7 F1 0 1 2645751
10/2/2012 1 A 7 F1 1 1 2645751
10/3/2012 1 A g F1 2 1 2828427
10/4/2012 1 A 1 F1 3 1 3.316625
10/5/2012 1 A 13 F1 4 1 3605551
10/6/2012 1 A 15 F1 5 1 3872983
10/7/2012 1 A g F1 6 1 2828427
10/8/2012 1 A 16 F1 7 1 4
10/9/2012 1 A a F1 g 1 4582576
10/10/2012 1 A 15 F1 9 1 3872983
10/11/2012 1 A 16 F1 10 1 4
10/12/2012 1 A 13 F1 1 1 3605551
10/13/2012 1 A 12 F1 12 1 3464102
10/14/2012 1 A 12 F1 13 1 3464102
10/15/2012 1 A 1 F1 14 1 3316625
10/16/2012 1 A 24 F1 15 1 4898979
10/17/2012 1 A 20 F1 16 1 4472136
10/18/2012 1 A 20 F1 17 1 4472136
10/19/2012 1 A 16 F1 18 1 4
10/20/2012 1 A 17 F1 19 1 4123106
10/21/2012 1 A g F1 20 1 2828427
10/1/2012 1 C 26 F1 0 1 5.09902 il
Data Analysis:

After the “Data Specification” tab is filled out a “Run Analysis” button will appear on the main
tab. Clicking on the button will case StatCharrms to analyze the fecundity data. It may take several
minutes for StatCharrms to finish the analysis. When the analysis is finished a new window will pop up
containing the results.

The first information displayed in the results window are the graphs. There are two types of
graphs displayed by the fecundity module in StatCharrms; box plots and interaction plots.
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Below is an example box plot generated by StatCharrms. The box plots display fecundity for
each treatment average over time using default values from the boxplot function in R. Box plot for
fecundity for each time average over treatment are also available by clicking on the “Date Box Plot”
button. Box plots for each treatment-date combination are create when graphs are saved to file, but
can not be displayed within StatCharrms itself.

R Repeated Measures ANOVA EIIEI
Data |Results Graphs

[ Treatment Box Plet Fecundity for each Treatment

[ Date Box Plot

[ Treatment Date Interaction

)
)
)
)

[ Date Treatment Interaction

[ Save Graphs Only ] - ——

[Save Transformed Data Only]

[ Save Results Only ]

[ Save Everything ]

Fecundity

L |
______ i .
I
|
1
H ! B
1 2 3 4 5 &
Treatment
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The second type of plots generated are Interaction plots. These plots show mean response for each

treatment —time combination. These plots are often used to assess interaction. If the lines for each

“Date” (the time variable used in the example analysis) cross there is a possibility of interaction between

time and treatment.

R Repeated Measures AMOVA

Data | Results | Graphs

[ |5 |

[ Treatment Box Plot ]

[ Date Box Plot ]

| Treatment Date Interaction |

[ Date Treatment Interaction ]

[ Save Graphs Only ]

[Save Transformed Data Only]

[ Save Results Only ]

[ Save Everything ]

Fecundity

20

15

10

Treatment vs Fecundity by Date

How Treatment effects Fecundity for each Date

1 2 3 4 5 6

Treatment
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The next tab is the “Results” tab. This tab includes a box for messages, a frequency table, an
ANOVA table, and a main effects table. The message box displays any messages that pertain to any
observed conditions that could alter the feasibility of the analysis, for example, violation of the normality
assumption. The frequency table shows how many observations (after averaging) are used for each
time-treatment combination. The “ANOVA table” is a standard ANOVA table containing; the degrees of
freedom, sum of squares, means sum of squares, F value, and associated p value.

The Main effects table summarizes the difference between treatment levels. The first column
shows the levels that are being compared, which is shown as either treatment level or time as a
number. Effect is what is being compared, “Group” being the treatment effect and “time” being
differences in time. The standard error (StdErr) used for comparison between levels. The Df column
shows the degrees of freedom used in the analysis. The next three columns are the t-value with the
associated p-value and finally the p-value from a Dunnett test (AdjP). The final column (Sig) is a
marker for significance taken from the P-Value column using the unadjusted P-values.

R Repeated Measures AMOVA El@

|Data | Results |Graphs |

[ Save Graphs Only |

There are no messages

I Save Transformed Data On IyI

I Save Results Only I

I 5ave Everything I Frequency table
Time/Treatment ¢ Results.mgSFreqTable .
1 20 -
2 1 1
3 12
4 1 -

Anova table

Effect 4 Df ¥ SumSq 4 MeanS5q ¢ Fwalue 4 Pr(»F) 1
Group 5 8713874 174277 8.3768 2.996468e-06
Residuals 70 1456328  2.0805 NA NA
Main Effects
Levels 4 Effect 1 Estimate * StdErr 4 Df 4 T-Value 4 P-Value * AdjP ¢ Sig LI

2-1 Group  0.2897 05414 70 05351 0.7028 0.9682

3-1 Group  0.2493 05267 70 04734 06813 09621

4-1 Group  -1.3893 05414 70 -2.566 0.0062 o2~

5-1 Group  -1.6329 05586 70  -2.8229 0,0023 00108 * |

1
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The last tab shows the data used in the analysis after all adjustments.

R Repeated Measures AMOVA El@
Data |Results |Graphs
|
| Save Graphs Only | Treatment 4 Rep ¢ Fecundity ¢ Transformed_Response ¢ Date LN =
1 1 13.80952 3716117 1
’Save Transformed Data Only]
1 3 18.04762 4248249
[ Save Results Only ] 5 75 5
’ Save Everything ] & 2504762 500476 1
7 20.38005 4514527
g 23.66667 486484
9 27.07692 5.203549

10 7619043 2.760262
1 11.85714 344342

12 2642857 5.140873
13 2871429 5358571
14 3333333 1.825742
15 2647619 5.145502
16 2061905 4,54082

17 25.38095 5.037951
18 17.33333 4163332
19 23.09524 4805751
20 1471429 3.83592

pal 1157143 3.40168

22 21.04762 4587768
2 16.14286 4.017817
3 24 42857 4042527

[ R R e T = T e e e e e S S S S S
R T = T = T e S e S S R S S S

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

320f43




Analysis of Other End Points:

The “Analysis of Other End Points” module implements one or more of the following tests;
Jonckheere-Terpstra step down trend test, Kruskal-Wallis, Dunn test, one way ANOVA, weighted ANOVA,
mixed effects ANOVA, and Dunnett test.

Start the module by clicking on the “Analysis of Other End Points” button

R StatCharrms EI@

Welcome to StatCharrms

v0.75 July 14, 2014

Beta -Developmental-

Read Me

Examples

Histology Analysis

Time to Event Analysis

Fecundity Analysis

Analysis of Other End Points

Quit
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Data Format:
Start by loading a comma separated value (csv) file by using the “Load Data” button. Each
column indicates a field and each row indicates a specimen, except the header row that contains the
names of the fields. As with any csv file imported into R, missing data is indicated by either NA or a

wun

blank cell. Character entries many contain spaces, underscores (“_"), or dots (“”) to separate words,

however R will convert all spaces to dots upon importing the file.

The only required information needed in the data set are a column for treatment and at least
one response that meets the requirements for a response. Optional information that can be used in the
analysis can be a column for age, replicate, ANOVA weights, gender, and generation. The acceptability
requirements of each column are listed below.

Treatment:

Treatment needs to contain only numbers. The lowest number needs to correspond to control
and each higher number need to correspond to higher doses. Rows without values for treatment need
to be removed before the data is loaded into StatCharrms.

Response:

A response must have; values in at least two treatments, the values must differ between
treatments, and contain only numbers. If a response is selected that has values in only one treatment or
the same values in different treatments, StatCharrms will warn you and remove the response from the
analysis. If a row does not have a number for a selected response, StatCharrms will warn you, remove
the row from the analysis of that response, then proceed with the analysis.

Replicate:

Replicate can contain characters and/or numbers. Rows containing missing values in the
replicate column of the data need to be removed prior to importing the data into StatCharrms.

ANOVA Weights:

ANOVA weights need to contain only numbers. Rows containing missing values in the ANOVA
weights column of the data need to be removed prior to importing the data into StatCharrms.

Age, Gender, and Generation:

The age, gender, and generation columns in the data set can contain any combination of
numbers and letters. Rows containing missing data in any of these columns are ignored by StatCharrms,
effectively removing the rows before the analysis.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

34 of 43




Data Specification:

After a data set is imported into StatCharrms a “Specify Data” button will appear on the main
tab. Clicking on it will bring up the “Data specification” tab.

R Analysis of Other Endpoints EI@

’5e|ect Treatment 1u'ariable] Treatment Variable Mot Selected Select Dose Variable Dose Variable Mot Selected

ISeIect Endpoints To Test l EndPoints Not Selected [Select Replicate 1|.|'a|'ia|:1|e] Replicate Variable Mot Selected

Select Test Type Auto Select Test Direction Both

Select Transformation Mo Transformation Selected [Select Weights 1vufalrialz:llel Mo Weights Selected

Select Age Variable Mo Age Variable Selected Select Age Value Mo Age Value Selected

[Select Gender‘ufariable] Mo Gender Variable Selected Select Gender Value Mo Gender Value Selected

[Select Generation 1v«farial:lle] Mo Generation Variable Selected [5e|ect Generation 1r«’alue] Mo Generation Value Selected

Confirm Selected Values and Variables ]

Within the entry form only the “Select Treatment Variable” and “Select Endpoints to Test” option need
to be filled out. If the “Select Transformation”, “Select Test Type”, and “Select Test Direction” are not
changed they will default to “none”, “Auto” and “Both” respectively. If “Select Generation Variable”,
“Select Dose Variable”, “Select Age Variable”, “Select Gender Variable”, or “Select Weights Variable” are

not selected, then algorithms pertaining to the selections will be ignored by StatCharrms.

Each selection does the follows:
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Select Treatment Variable:

This selects the treatment variable used in the analysis. It is required for the analysis.

Select Alpha Level:

This selects the alpha level used in the step down process for the Jonckheere-Terpstra tend test.

Select Endpoints to Test:

This brings up the selection box for choosing the responses used in the analysis. You can select
multiple responses at one time by holding shift or control. This selection is required for the analysis.

[ "~

R Please Select End Points for Testing EI

Yalues | =

Generation
Treatment

Replicate

m

Mumber
SEX

WEIGHT
LEMNGTH

Concentration

[ select |
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Select Test Type

This module of StatCharrms allows for different tests for significance. “Auto” follows the flow
listed at the end of the document. “Pairwise” performs both a Dunn and a Dunnett test on the data.
“Trend” performs the Jonckheere-Terpstra test for trend. “Force Non-Parametric” forces a Jonckheere-
Terpstra step down trend test, Kruskal-Wallis, and a Dunn test. Lastly “Force Tamhane-Dunnett” forces a
Tamhane-Dunnett test.

i "

IR Please Select Test =R <=

Yalues 1
Pairwise
Trend

Force Mon-Parametric

Force Tamhane-Dunnett

select

Select Test Direction:

This is the direction of the t test for significance. Increasing and Decreasing are one sided tests
while “both” uses a two sided test. If this values is not changed StatCharrms will use a two sided test.

Select Response Transformation:

This selects the transform applied to the response variable. The selectable transformation are;
no transformation (None), Log (X), Log(X+1), square root(X) , arcsine(square root(X)) (‘Arcsine’), and a
rank transformation. The rank transformation uses a Blom rank transformation on the response taking
the mean of any ties. See the appendix for more details. If a value is not selected the analysis will
default to using no transformation.
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Select Weights Variable:

This will select the name of the column the weight information is stored in. If this is selected
StatCharrms will perform a weighted ANOVA in place of an ANOVA using information from the select
column. This selection is optional and if weights is not used it may be left blank or explicitly selected as
“Not Used”.

Select Age Variable:

This will select the name of the column the age information is stored in. This selection is
optional and if age is not used it may be left blank or explicitly selected as “Not Used”.

Select Age Value:

If an age variable is selected the select age value button is used to select the generation
StatCharrms will perform the analysis on.

Select Gender Variable:

This will select the name of the column the Gender information is stored in. This selection is
optional and if Gender is not used it may be left blank or explicitly selected as “Not Used”.

Select Gender Value:

If a Gender variable is selected the select gender value button is used is used to select the
generation StatCharrms will perform the analysis on.

Select Generation Variable:

This will select the name of the column the Generation information is stored in. This selection is
optional and if generation is not used it may be left blank or explicitly selected as “Not Used”.
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Select Generation Value:

If a generation variable is selected the select generation value button is used to select the
generation StatCharrms will perform the analysis on. StatCharrms performs an analysis of fecundity
on one generation at a time.

After the form is filled clicking the “Confirm Selected Values and Variables” button will open up the
“Run Analysis” button in the “Main” tab. At any point you may navigate back to the “Data specification”
tab and change an entry. Just re-click the “Confirm Selected Values and Variables” button to accept the
change.

R Analysis of Other Endpoints EI@
- Data specification

’ Select Treatment Variable] Treatment Select Alpha Level | | 0.05

’Select Endpoints To Test ] ’ View End Points ] [Select Replicate 1ufarial:rle] Replicate

Select Test Type Auto Select Test Direction Both

’5e|ect Transformationl ’ View Transformations ] lSeIect Weights 1ufariable] Mo Weights Selected

Select Age Variable Age Select Age Value 8 week

’5e|ect Gender‘ufariable] SEX Select Gender Value F

’Select Generation ‘ufariablel Generation |§Select Generation Value§| F1

[ Confirm Selected Values and Variables ]
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Results

Specify Data

R Analysis of Other Endpoints E\@
Main |Data specification |
Generation ¢ Treatment 4 Replicate 4 Mumber 4 SEX ¢ WEIGHT ¢ LENGTH { Concentration 4 Age 1|

F1 1 A 1 F 76 20 0 8 week
Fl 1 A 2 F o0 20 0 8 week 3
F1 1 A 5 F 110 22 0 8 week
F1 1 A 6 F 89 21 0 8 week
F1 1 A 7 F 85 19 0 8 week
F1 1 B 2 F 62 18 0 8 week
F1 1 B 7 F 86 18 0 8 week
F1 1 B g F 89 19 0 8 week
F1 1 B 10 F 117 22 0 8 week
F1 1 C 4 F 45 17 0 8 week
F1 1 C 5 F a1 20 0 8 week
F1 1 C 6 F 141 22 0 8 week
F1 2 A 5 F 119 22 i 8 week
F1 2 A G F 86 22 i 8 week
F1 2 A g F 65 17 i 8 week
F1 2 A 10 F 114 2 6 8 week
F1 2 B 1 F 103 22 6 8 week
F1 2 B 2 F 136 22 6 8 week
F1 2 B 5 F 118 23 6 8 week
F1 2 B 6 F 12 17 6 8 week
F1 2 B g F g1 19 6 8 week b

Pressing the “Run Analysis” button will cause StatCharrms to perform the analysis on the selected

endpoints. This will pop up a window containing a tab for graphs and a tab for the analysis of each

tested endpoint.
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IR One-Way ANOVA Results =N EoR 5=

\WEIGHT Results | LENGTH Results | Graphs; |

WEIGHT for each Treatment

Choose Response

WEIGHT [~]
Choose Graph Type 200 — T |
o i
Box E :
Use Transformed Scale :
Mo E _______________ :
150 : i
’ Save Graphs ! [
= : :
’Save Results and Graphs for This Response] % ' ' 1 .
— ! .
[ Save All Results and Graphs ] L ' o *
= 100 . i
. I
' |
| ]
I |I !
: ! i
1 I
so- Lo TR aeie R
1 2 3 4 5 6
Treatment

The graph tab has 3 options

Choose Response:

This will change the graph to show the selected endpoint.

Choose Graph Type:

This will allow for the selection of either box plot (using default R values), a Quantile-Quantile
plot, or a violin plot.

Choose Graph Type:

This changes the graph to be in either the original or the transformed scale.
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The buttons on the left hand side of the window can be used to save the results. The graph is saved
as a pdf, while the results are saved as an HTML file.
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IR One-Way ANOVA Results =N EoR 5=

WEIGHT Results

’ Save All Results

’ Save All Results and Graphs

Summary table

Treatment ¢ Count * Mean 1 Median ¢ Std_Dev 4 Std_Error LI
1 26 20462 20 2.0245 0.39703 A
2 26 205 215 2.2136 0.43412 1
3 41 21.39 22 21895 0.34194

4 24 20.5 21 26375 0.53838 -

Test For Monotenicity

Test 4 twalue ¢ Pr{>[t]) 1 Significance | =
Linear 0.69 0.4986 E
Quadratic -0.68 0.5028 . 57

Jonckheere-Terpstra table

JT.5tatistic * Decreasing. Trend.P.Value, 1 Increasing.Trend.P.Value ¥ Max.Level.of Treatment 1
241 0.677 0.291 6

Each of the results tab will results tabs will contain a summary table. In addition to the summary table it
will contain tables pertaining to the selected analysis. In this case the results tab contains a table for the
test for monotonicity and a table for the Jonckheere-Terpstra test for trend. If other analyses (Dunnett
for example) are run, the results tab will include tables pertaining to those results.
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Flow Chart for Suggested Analysis
Part 1:

Type of Data

Timeto

Fecundity ovent

Histology

RSCABS

Cox Mixed
Effect Model

Anovaon
Replicate Means
Using Square
Root Transform

Dunnett
Contrasts
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Part 2:

Type of Data
One-Way
ANOVAWIth
Apriori
Transforms

Other
Endpoints
J v Mo

Pass Test for Meets Normality

Munutuniciwq No |=—2m Agea_t and Homogeneity
Sampling Assumptions

y A

Sub Adult

Dunnett
Contrasts

Mixed Effect
Model With
Apriori
Transforms

Jonckheere—
Terpstra on
Replicate
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