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Ep 0.7.0
epibasix 0.1
epicalc 2.06.1.0

epitools 0.4-9
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4 Epi

& Epi: A package for statistical analysis in
epidemiology.

¢ Functions for demographic and
epidemiological analysis in the Lexis diagram,
i.e. register and cohort follow-up data,
including interval censored data.

% Also some useful functions for tabulation and
plotting.

¢ Contains some epidemiological datasets.
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¢ Version: 0.7.0

¢ Date: 2007-01-10

¢ Author: Bendix Carstensen, Martyn Plummer,
Esa Laara, Mark Myatt, David Clayton et. al.

¢ Maintainer: Bendix Carstensen

¢ License: GPL Version 2 or newer.

15 H =B

lcens Fits a regression model to interval censored
data.

Lexis Split follow-up time in cohort studies.

Lexis.diagram Plot a Lexis diagram

Lexis.lines Draw life lines in a Lexis diagram.
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Life.lines Compute dates/ages for life lines in a Lexis
diagram

ROC Function to compute and draw ROC-curves.

Relevel Reorder and combine levels of a factor

S.typh Salmonella Typhimurium outbreak 1996 in
Denmark.

apc.fit Fit an Age-Period-Cohort model to tabular
data.

apc.frame Produce an empty frame for display of
parameter-estimates from Age-Period-Cohort-
models.

apc.lines Plot APC-estimates in an APC-frame.

apc.plot Plot the estimates from a fitted Age-Period-
Cohort model

bdendo A case-control study of endometrial cancer
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bdendoll A 1:1 subset of the endometrial cancer case-
control study

births Births in a London Hospital

blcal T Bladder cancer mortality in Italian males

brv Bereavement in an elderly cohort

cal.yr Functions to convert character, factor and var-
lous date objects into a number, and vice
versa.

CcwC Generate a nested case-control study

cl.cum Compute cumulative sum of estimates.

ci.lin Compute linear functions of parameters with
s.e.

ci.pd Compute confidence limits for a difference of
two independent proportions.

count Special functions for use in stat.table

SLERERT Y TRERY: A E
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detrend Projection of a model matrix on to the orthog-
onal complement of a trend.

diet Diet and heart data

epi.eff Function to calculate effects

ewrates Rates of lung and nasal cancer mortality, and
total mortality.

ex1 Split follow-up time along a timescale

expand.data Function to expand data for regression analysis
of interval censored data.

fcut Cuts follow-up time at multiple failure times.

fcutl Cut follow-up time at a failure time.

fit.add Fit an addive excess risk model to interval cen-
sored data.

fit.baseline Fit a piecewise contsnt intesity model for in-

terval censored data.
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fit.mult Fits a multiplicative relative risk model to in-
terval censored data.

float Calculate floated variances

ftrend Fit a floating trend to a factor in generalized
linear model

gmortDK Population mortality rates for Denmark in 5-
years age groups.

hivDK hivDK: seroconversion in a cohort of Danish
men

icut Function to cut the follow-up in cohort at a
point In time.

Isec Determine the intersection between follow-up
intervals and a fixed interval.

lep An unmatched case-control study of leprosy
incidence

lungDK Male lung cancer incidence in Denmark
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mh Mantel-Haenszel analyses of cohort and case-
control studies

mortDK Population mortality rates for Denmark in 1-
year age-classes.

ncut Function to group a variable in intervals.

nice Nice breakpoints

nickel A Cohort of Nickel Smelters in South Wales

pctab Create percentages in a table

plotEst Plot estimates with confidence limits

plotevent Plot Equivalence Classes

projection.ip Projection of columns of a matrix.

rateplot Functions to plot rates from a table classified
by age and calendar time (period)

stat.table Tables of summary statistics

tabplot Graphical display of a 2-way contingency table

thoro Thorotrast Study
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twoby?2 Analysis of a two by two table
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b epibasix

% epibasix: Elementary Epidemiological
Functions for a Graduate Epidemiology
Biostatistics Course

¢ This package contains elementary tools for
analysis of common epidemiological problems,
ranging from sample size estimation, through
2x2 contingency table analysis and basic
measures of agreement (kappa,
sensitivity /specificity).
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¢ Appropriate print and summary statements are
also written to facilitate interpretation
wherever possible.

% Version: 0.1

¢ Date: 2007-07-26

¢ Author: Michael A Rotondi

¢ Maintainer: Michael A Rotondi

¢ License: GPL (version 2 or later)

=R =t

corXY Correlation of Two Vectors
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diffDetect Mean Difference Detetion Tool

epi2x2 Epidemiological 2x2 Contingency Table Anal-
ysis Tool

epiKappa Computation of the Kappa Statistic for Agree-
ment Between Two Raters

epi T Test Epidemiological T-Test Function

mcNemar Pair-Matched Analysis Tool

n4means Number of Subjects Required for a Random-
ized Trial with a Continuous Outcome

n4props Number of Subjects Required for a Random-

ized Trial with Binary Outcomes

sensSpec Sensitivity and Specificity Analysis of a 2x2
Matrix

univar Univariate Analysis of a Single Variable
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6 epicalc

¢ epicalc: Epidemiological calculator
¢ Functions making R easy for epidemiological

calculation.
4 Version: 2.6.1.0

¢ Date: 2007-12-05
¢ Author: Virasakdi Chongsuvivatwong
¢ Maintainer: Virasakdi Chongsuvivatwong

¢ License: GPL (>= 2)
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ANCdata Dataset on effect of new antenatal care
method on mortality

ANCtable Dataset on effect of new ANC method
on mortality (as a table)

Attitudes Dataset from an attitude survey among
hospital staff

BP Dataset on blood pressure and determi-
nants

Bang Dataset from 1988 Bangladesh Fertility
Survey

Compaq Dataset on cancer survival

DHF99 Dataset for exercise on predictors for
mosquito larva infestation

Decay Dataset on tooth decay and mutan
streptococci
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Ectopic Dataset of a case-control study looking
at history of abortion as a risk factor for
ectopic pregnancy

Familydata Dataset of a hypothetical family

HWO93 Dataset from a study on hookworm
prevalence and intensity in 1993

Hakimi Dataset on effect of training personnel
on neonatal mortality

Marryage Dataset on age at marriage

Montana Dataset on arsenic exposure and respi-
ratory deaths

Oswego Dataset from an outbreak of food poi-
soning in US

Outbreak Dataset from an outbreak of food poi-

soning on a sportsday, Thailand 1990.
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Planning Dataset for practicing cleaning, la-
belling and recoding

SO2 Dataset on air pollution and deaths in
UK

Sleep3 Dataset on sleepiness in a workshop

Suwit Hookworm infection and blood loss:
SEAJTM 1970

Timing Dataset on time going to bed, waking
up and arrival at the workshop

VCltol Datasets on a matched case-control
study of esophageal cancer

adjust Adjusted and standardize mean, propor-

aggregate.numeric

alpha

tion and rate

Compute summary statistics of a nu-
meric variable

Cronbach’s alpha
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be2ad Change year in B.E. to A.D.

ccC Odds ratio calculation and graphing

ci Confidence interval of probabilty, mean
and incidence

codebook Codebook of a data frame

des Desription of a data frame or a variable

detachAllData Detach all data frames

dotplot Dot plot

expand Expand an aggregated data frame

followup.plot Longitudinal followup plot

kap Kappa statistic

keepData Keep a subset of variables or records

label.var Variable manipulation

logistic.display Tables for multivariate odds ratio, inci-
dence density etc

lookup Recode several values of a variable
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Iroc ROC curve

Irtest Likelihood ratio test

IsNoFunction List non-function objects

matchTab Matched tabulation

n.for.survey Sample size calculation

poisgof Goodness of fit test for modeling of

power.for.2means

pyramid
recode
rename

setTitle
shapiro.qgnorm
summ

count data

Power calculation for two sample means
and proportions

Population pyramid

Recode variable(s)

Rename variable(s) in the default data
frame

Setting language of Epicalc graph title
Qgnorm plots with Shapiro-Wilk's test
Summary with graph

SLERERT Y TRERY: A E
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tabl One-way tabulation

tableStack Tabulation of variables in a stack form
tabpct Two-way tabulation

titleString Replace commonly used words in Epi-

unclassDataframe

use
zap

calc graph title

Unclass factor(s) in the default data
frame

Quick command to read in data
Remove and detach all

ST Y TATEERY AN Brcsd2 G oEm p2i



{ epitools

& epitools: Epidemiology Tools

¢ EpiTools: R Package for Epidemiologic Data
and Graphics

% Version: 0.4-9

¢ Date: 2007-06-27

¢ Author: Tomas Aragon

¢ Maintainer: Tomas Aragon

% License: GPL version 2 or newer
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ageadjust.direct
ageadjust.indirect

as.hour
as.month

as.week
binom.exact
colorbrewer.display
colors.plot

epicurve.hours
epidate

Age standardization by direct method,
with exact confidence intervals

Age standardization by indirect method,
with exact confidence intervals
Convert date-time object into hour units
Convert dates into months of the year
for plotting epidemic curves

Convert dates object in 'disease week’
for plotting epidemic curves
Confidence intervals for binomial counts
or proportions

Display and create ColorBrewer palettes
Plots R’s 657 named colors for selection
Construct an epidemic curve

Convert dates into multiple legible for-
mats

VREET O T RERERY BN T Bk s CoEa p.23
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epitab Epidemiologic tabulation for a cohort or
case-control study

epitable Create r x c contigency table (exposure
levels vs. binary outcome)

expand.table Expand  contingency  table into
individual-level data set

expected Expected values in a table

julian2date Convert a julian date into standard a
date format

kapmeier Implements  product-limit  (Kaplan-
Meier) method

oddsratio Odds ratio estimation and confidence
Intervals

or.midp Odds ratio estimation and confidence

intervals using mid-p method

UERET O TATRAYE AN T BRI C ol p24
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ormidp.test odds ratio test for independence (p
value) for a 2x2 table

oswego Outbreak of Gastrointestinal lllness in
Oswego County, 1940

pois.exact Confidence intervals for Poisson counts
or rates

rate2by?2.test Comparative tests of independence in
rx2 rate tables

rateratio Rate ratio estimation and confidence in-
tervals

ratetable Create r x 2 count and person-time table
for calculating rates

riskratio Risk ratio estimation and confidence in-
tervals

tab2by2.test Comparative tests of independence in

rx2 contigency tables
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table.margins Marginal totals of a table

WCgES Western Collaborative Group Study
data

wnv West Nile Virus human cases reported
in California, USA, as of December 14,
2004
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EPI'TOOLS Cpidemiology Tools s the @et

Making the numerical tools of epidemiology freely available on the Web

EpiTools

' Selected examples
* Review Epi Tools
* Epi Tools Manual (PDF)

* Contributing to EpiTools

* EpiTools Help Group
* EpiTools Contributors
* Download-Windows

Our training

* Applied Epi Using R
* Epidemiclogic Analysis
* Field Epi Guide (PDF)

R resources

* Home Page
* Manuals

* FAQs

* Contributed
Newsletter
* Help Pages
* Publications
* Download

Recommended

* BrixtonHealth (U.K.)
* Epi (Denmark)

* EpiCentre (N.Z.)

* EpiData (Denmark)
* OpenEpl (U.S.A)

* Survey (U.S.A)

DOMATE

Version available on this site versus CRAN

Suggested citation:
Aragon T. EpiTools: R Package for Epidemiologic Data and Graphics. Version 0.4-8 [May 10,
2007]. Available from: http://www.epitool.net

About EpiTools.Net

Our mission is to make the numerical tools and methods of epidemiology freely available on
the World Wide Web. Our primary target audience is public health epidemiologists and data
analysts.

Using R, an open source programming language and environment for statistical computing
and graphics, we provide, for free, numerial tools and programming solutions that have
been used and tested in real-world epidemiologic applications. Here's why:!

The Problem and Solution

Many practical problems in the analysis of public health data require programming or
special software, and investigators in different locations may duplicate programming
efforts done elsewhere. Often, simple analyses, such as the construction of confidence
intervals, are not calculated and thereby complicate appropriate statistical inferences for
small geographic areas. There are many examples of simple and useful numerical tools that
would enhance the work of epidemiologists at local health departments and yet are not
readily available for the problem in front of them (e.g., exact confidence intervals for low
incidence rates, statistical pooling methods for meta-analysis, lifetime risk calculations,
etc.). The availability of these tools will encourage wider use of appropriate methods and
promote evidence-based public health practices.

Highlighted feature

Color Brewer tool

Did you know that 'epitools' implements the ColorBrewer method for helping select good
color schemes for maps and other graphics? When selecting colors for graphics, the display
of colors can represent sequential, qualitative, or diverging qualities. For example, if one
wants to compare 9 levels using a sequential scheme, the follow R code:

S lihrarulenitanls)




O Quick reference for outbreaks
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Conducting an outbreak
investigation in 7 steps (or less)

A Quick Reference Guide’

Tomas Aragon, Wayne Enanoria, Arthur Reingold
Center for Infectious Disease Preparedness
UC Berkeley School of Public Health
hitp:/fwww.idready.org
Version 2007-05-11

Introduction

1. How are outbreaks recognized?
(a) Practitioners (astute clinician, i
laboratory worker)
(b) Patient or patient's family
(c) Public health surveillance data (uncommon)
(d) Local media (newspaper and television)
2. Reasons for investigating outbreaks
(a) Prevent additional cases in the current outbreak
(b) Preventfuture outbreaks
(c) Learn about a new disease
(d) Learn something new about an old disease
() Reassure the public
(f) Minimize economic and social disruption
(g) Teach epidemiology
3. Constraints of field outbreak investigation
(a) Urgencyto find source and prevent cases
(b) Pressure for rapid conclusion
(c) Statistical power often limited
(d) Media reports may bias interviewees
(&) Pressures because of legal & financial liability
(f) Delays can limit human/environmental samples for testing

I A 1

1 control pr al,

Seven steps to conducting an outbreak investigation

1. Case investigation
2. Cause investigation
3. Control measures (do early)

A. Enhance passive
B. Stimulated passive
i. Active surveillance (may invelve surveys)
ii. Media outreach
Cases interviews
. Known and likely exposures/causes
(use case report forms, if available)
ii. Hypothesis generating questions (open ended)
ii. Case characteristics (sufficient to determine case status
[Clinical, Epidemiologic (person, place, time), Laboratory])
iv. Document medical care and treatments [name & phone
number if you need to contact doctor])
v. Document disposition, complications, death
vi. D graphic and tact informati
(g) Complete line listing
i. May include at-risk subjects & non-cases
ii. May be sufficient to describe cases & test hypotheses
ii. May require survey
Case descriptive epidemiology (counts, times, ates, risks)
i. Orient cases by person, by place, and by time (gpidemic
curve). For example, an epidemic:
. Can suggest agent or incubation period
. Can suggest magnitude and time course
. Can suggest pattern of spread: Common source (point,
intermittent, continuous); Propagated (person-to-person
spread); Time limited vs_ ongoing outbreak
D. Can show where we are in course of epidemic
E. Can be used for evaluation/monitoring
F. Can provide additional clues (outliers, efc)
(i) Establish baseline occurrence of cases
) Rule out alternative explanations
i. Chance: Random error
A. Confidence interval (precision)
B. P value (observed vs expected)
ii. Bias: Systematic error
A. Selection bias
B. Measurement bias (information bias)
ii. Confounding

(f

(h

omrE

[

. Establish preliminary causal hypotheses

(a) Clues from climcal syndrome
(b} C iologi i n

|»1$r
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il

Mpwl,,i Fl HH
S

A quick reference for outbreak investigation




O Quick reference for outbreaks

SeleEs Rzzelzr = CIRG-ClEErzzle eelf

J7TILE) @EE) Fm() XBED) WD D YRIW ALTH) =HE0ME
A 2 @ W [D @@ L o © @%@ [B-[ewr - v T
|3
o library(epitocls) #locad 'epitool|
5 Analysis template in R tab.age3 <- xtabs(~age3 + death,
d . . . . epitab (tab.age3) tdefay
fr We provide an analysis template using R (and the EpiTools package)-. cpitab(tab.age3, method = "risks
e Examples involve hum_a_n West Nile virus surveillance, other data sets prop.table (tab.age3, 1)  #disp]
o (AIDS, measles, hepatitis B, etc.). prop.test (tab.age3[,2:1]) #remen
chisg.test (tab.age3) $Chi-g
#Read data fisher.test (tab.age3) #Fishq
# Human West Nile wvirus disease surveillance, California, 2004 . . .
wnv <-read.table ("http://www.medepi.net/data/wnv/wnv2004raw.txt", #Gl’aphlcaf dlsplay of epfdﬁ
sep = ",", hesader = TRUE, na.strings = ".") - -
str(wnv) #display data set structurs #!-llstog:am (COI'ItII'IUOUS numb
head (wnv) #display first € lines hist (wnv3age, xlab="x", ylab="y
i s o - .
edit (wnv) %browse data frame hist (wnvSdate.onset, breaks= 24
E fix (wnv) tbrowse with ability to edit (be carefullll) #Bar chart {categoricai variabl
. barplot (table (wnvisex), col="skj
#Convert non-standard dates to Julian dates main="title”, legend = 1
wnvidate.onset? <- as.Date (wnvidate.onset, format="%m/%d/%Y") #Stacked bar chart (2 or more
wnvidate.tested2 <- as.Date(wnvidate.tested, format="3%m/%d/%Y") barplot (table (wnvisex, wnvSage3l)
. . H . xlab="5ex", ylab="Freg",
#Display histogram of onset dates (epidemic curve) legend = TRUZ, ylimec (0,
hist (wnv$date.onset2, breaks= 26, freg=TRUE, cocl="slategrayl") #Group bar chart (2 or more ce—
$ s S————" barplot (table (wnvisex, wnviage3)m
1rr_:. vlab="Freq", main="Sex
& legend = TRUE, ylim=c (0,
4 #Proportion bar chart (2 or mo
# sexage <- =xtabs(~sex + age3, daf
' ol T barplot (prop.table (sexages, Z), 3 |
main="WNV Niccace Soy HYI
L |[»] 2159x2794 =u [«] [ [+]
5 [I4. 4 @78 b MO O] H =
—— ———————

R commands for outbreak investigation
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¢ UC Berkeley School of Publich Health
¢ Master of Public Health Management, APU
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Close application
----- b Adminiztration

Flace: management
----- <1 Data entry
----- Reports

ey Search
----- &) Cross Queny Extractor
o] Queny extractar

MOH

Viet Nam

Current language

|English L

Y 1.36

[ Backup datahase ]
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14 F—45DUE

¢ T—Y AN EpilnfodMEb, 1RV S
MEMNMERUEERBRS EIC. 0=Yes 1=No
9=missing/unknown & A Enic

¢ Tk, BNECIKE. BEOFE. IR ED
IREZ N1

> des ()
No. of observations = 1094
Variable Class
id
sex
age
exptime

Description

AT TATHERY AN Eriesd 3 E ol p36



beefcurry
saltegg
eclair
water
onset

nausea
vomiting
abdpain
diarrhea

VREET T REERY BN T Bk s T oEE par



> summ ()

No. of observations = 1094
Var. name obs.

id 1094 547.5
sex 1094 0.66
age 1094 23.69
exptime

beefcurry 1094 0.95
saltegg 1094 0.96
eclair 1094 11.48
water 1094 1.02
onset

nausea 1094 .4
vomiting 1094 0.38
abdpain 1094 0.35
diarrhea 1094 .21

1
2
3
4
5
6
7
8

= = (e}
W N - O

VT O TATHRY AN % @Resd 2 C omi p3s [l«|{ <[> ]|[0]]x]
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) 4 ;_I:'fﬁ,l%/u\lb\ uul]j:\ Hgy—lj\ Tﬁ@b\fhb\@ﬁ
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case <- (nausea==1) | (vomiting==1) |
2 (abdpain==1) | (diarrhea==1)
label.var(case,"diseased")

DEHELTMA SN

L™
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> exptime[1:3]
M [1] "25330825180000" "25330825180000" "
25330825180000"

¢ 14T TRIBEINTED. FHDANTIXLE (¥
1 DEETH43%Z5|< EAEICIED). 56T

3. 7-8MTIFH. 9-10MTIZRFRE. 11-12 M7

13-14MT(EM iR > TWS
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> day.exptime (exptime,7,8)

> tabl(day.exptime)
cl day.exptime :
Frequency 7%(NA+) % (NA-)
25 1055 96.4 100
<NA> 39 3.6 0O

Total 1094 100.0 100

¢ 2 TH25HT. missingH 395 5 &
AN
4 :I_-FEﬁ\ ﬁ]\—é:&)ﬁT'

AN D

/(III‘
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> hr.exptime (exptime ,9,10)
> tabl(hr.exptime)
hr.exptime

Frequency h(NA+
6

3

1

1

45

74
4
1

39

)

0 0.6
0 0.3
0 0.1
0 0.1
4 4.3
84 87 .2
6 7.0
0 0.4
0 0.1
3 0.0
0 0.0

=
o
-
(@)
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> .exptime (exptime,11,12)
> tab1l( .exptime)
.exptime

Frequency h (

767

1

17

1

13

249

5

2

39

+

O ONOTLONEFEF O P Vv

% (

ﬂ
O O N O1LOON - O » N Vv

\]

N

O WO ONEFEH O O O
N

O O OO WrFHkH O ON

o
o
'S
o
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.expose ISOdatetime(year=1990 ,month=8,day=day.
exptime,

hour=hr.exptime, = .exptime ,sec=0)

label. ( .expose,"time o0f ,exposure")

summ ( .expose)

Min. Median Mean
Max.
1990-08-25 11:00 1990-08-25 18:00 1990-08-25 18:06
1990-08-25 21:00

¢ time.exposezT—% 7L —LICANIC

MAHET O TATHRY AN Eriesd s C ol pss



Distribution of time of exposure
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Distribution of time of exposure

o — ¢ ¢ . . ' | l ‘ TS
[ [ [ [ [ [

I I I I I
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18 HIT1RE

> (lctime. Sys.getlocale("LC_TIME"))
[1] "ja_JP.eucJP"

> Sys.setlocale("LC_TIME","C")

[1] "C"

> dates ("11-02-1959" ,"1959Nov02" ,"November,2,,,1959")

> jdates .Date(dates, =c("Ym-%d-%Y" ,"%AY%b%d" ,"%B.,%d
,uhY"))

> jdates; julian(jdates)

[1] "1959-11-02" "1959-11-02" "1959-11-02"

[1] -3713 -3713 -3713

(,"origin")
[1] "1970-01-01"
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18 HIT1RE

> dtim ("4/19/1940,12:30_ ,AM", "4/18/1940,9:45,_ ,PM")
> std. strptime (dtim, ="%m/%d/hYL AT AML%hP")
> std.

[1] "1940-04-19,00:30:00" "1940-04-18,21:45:00"
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> onset|[

> day.onset (onset ,7,8)
> tabl(day.onset)

day.onset

Frequency h(NA+) % (NA-

429 39.2 92.

33 3.0 7.
632 57 .8 0.
1094 100.0

1 hr.onset <- substr(onset,9,10)
tabl (hr.onset)

3 min.onset <- substr(onset,11,12)
tabl(min.onset)
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.onset ISOdatetime(year=1990 ,month=8 ,day=day.onset,
hour=hr.onset, = .onset ,sec=0,tz="")
label. ( .onset ,"time_ of onset")
summ ( .onset)
Min. Median Mean

Max.
1990-08-25 15:00 1990-08-25 21:30 1990-08-25 21:40
1990-08-26 09:00
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Distribution of time of onset
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Distribution of time of onset
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20 BRHAE

incubation.period - .expose
label. (incubation.period,"incubation period")

summ(incubation.period)

obs. s.d.
462 3.631 3.5 1.28 1
(incubation.period,las=1)

¢ BREARE O P RIENE 3.5 KA
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Distribution of incubation period
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21 Paired plot
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Exposure time & onset of food poisoning outbreak
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22 RRBEBmZRE DTS
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Distribution of diseased by eclair

3 4 5 6 81012192080

diseased
FALSE

TRUE

eclair
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eclairgr (eclair ,breaks=c(0,0.4,1,2,79),
include.lowest= , =c("Q", "1, n2n n>on1y)
label. (eclairgr ,"pieces of ,eclair  ,eaten")

> tabpct(eclairgr, )

[line omitted]

Row percent

diseased

pieces of eclair eaten
0 279
(94.9)
54
(51.4)
203
(45.5)
38
(29.9)

[line omitted]
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Distribution of diseased
by pieces of eclair eaten

0 1 2 >2

diseased
FALSE

TRUE

pieces of eclair eaten
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eclair.eat eclair > O
label. (eclair.eat,"eating eclair")
cs( ,eclair.eat)
eating eclair
Total
279 300 579

15 383 398
Total 294 683 977

Rne Rt

Risk 0.05 0.56 0.41
Estimate Lower95ci
Upper9bci

Risk difference (attributable risk) 0.51 0.44

0.58
Risk ratio 10.99 8

15.1
Attr. frac. . 0.91

VT O TATHRY AN EReEd 2 C ol p.6l [l«|{ <[> ]|[0]]x]




Attr frac pop
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24  EFRBDIRET

Distribution of age

100 150 200
| | |

Frequency

50

o - ¢ 0‘l|||ll!|||l|l!"l"‘“"0‘0 -
I I I I I

I I
0 10 20 30 40 50 60

AT O TARTREAY AN H



Distribution of age by Sex

Male _|

Female _| .

T Y TRFERY: AN & BEFIcB 2T OiFH  p.64



(55,60]
(50,55]
I (45,50]

[ (40,45]

l

|
| @saal]

|

(30,35]

(25,30]

(20,25]

(15,20]

(10,15]

[ e |

[0,5]

I I I I I I I I I I
200 150 100 50 0 0 50 100 150 200

Female Male

VAT W N A N 4 BEEIZBIT 3 DIER  p.65



25 = - RIDDFAE R

—

,eclairgr)
eclairgr
0 1 2 >2
279 54 203 38
15 51 243 89

Absolute risk 0.05 0.49 0.54 0.7

Risk ratio 1 9.52 10.68 13.74
95% CI 6.6 8.04 10.11
957 CI 13.72 14.19 18.66

Chi-squared = 237.121 , 3 d.f., P value = 0
Fisher’s  exact_ test  (2-sided)  P,value =0

M7 TATHRY AN EBRiesd 3 ol p.66



Risk ratio from a cohort study
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26 A v AHDEE

> cc( ,eclair.eat)

eating eclair
Total
279 300 579
15 383 398
Total 294 683 orT

OR = 23.68
95% CI = 13.74 43.86

Chi-squared = 221.21 , 1 d.£f. , P value =
Fisher’s  exact_ test  (2-sided)  P,value =0

ST TATHRY AN EBriesd 3 E ol p.68



Odds ratio from prospective/X-sectional study
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27 &I\&'w_f_‘

> cc( ,saltegg)

saltegg
0 1 Total
66 554 620
21 448 469
Total 87 1002 1089

OR = 2.54

95% CI = 1.51 4.44

Chi-squared = 13.82 , 1 d.£f. , P value = 0
Fisher’s  exact_ test  (2-sided)  P,value =0

VREET T AREERY BN T Bk CoEE pao



Odds ratio from prospective/X-sectional study
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> cc(saltegg,eclair.eat,graph=
eating eclair
saltegg Total
0 53 31 84
1 241 647 888
Total 294 678 972

OR = 4.58

95% CI = 2.81 7.58

Chi-squared = 47.02 , 1 d.f. , P value = 0
Fisher’s  exact_ test, (2-sided) P, ,value =0
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> mhor ( ,saltegg,eclair.eat)

Stratified analysis eclair.eat

OR lim. lim. P value
eclair.eat 0.874 0.224 5.00 0.739
eclair.eat 1.073 0.481 2.36 0.855
M-H combined 1.023 0.541 1.93 0.944

M-H Chi2(1) = 0 , P value = 0.944
Homogeneity test, chi-squared 1 d.f. = 0.07 , P value =
0.787

VREET O T RERERY BN T BERcsds CoEi pT3



Stratified prospective/X—sectional analysis
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> mhor ( ,eclair.eat,saltegg)

Stratified analysis saltegg
OR lim. lim. P value

saltegg O 19.3 4.68 117.9 6.06e-07
saltegg 1 24 .8 13.56 49.7 2.42e-51

M-H combined 24.3 13.96 42.4 8.12e-49

M-H Chi2(1) = 215.63 , P value = 0
Homogeneity test, chi-squared 1 d.f. = 0.11 , P value =
0.736
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Stratified prospective/X—sectional analysis
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20 XRH - (ZEH1EF

> mhor ( ,eclair.eat,beefcurry)

Stratified analysis beefcurry

OR lim. lim. P value
beefcurry O 5.33 1.563 21.7 3.12e-03
beefcurry 1 31.63 16.49 68.1 4.79e-56

M-H combined 24.08 13.85 41.9 1.39e-48

M-H Chi2(1) = 214.56 , P value =
Homogeneity test, chi-squared 1 d.f. = 7.23 , P value =
0.007
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Odds of outcome

Stratified prospective/X—sectional analysis
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> mhor ( ,beefcurry,eclair.eat)

Stratified analysis eclair.eat
OR lim. lim. P value

eclair.eat 0.376 0.111 1.47 0.1446
eclair.eat 2.179 1.021 4 .83 0.0329
M-H combined 1.401 0.769 2.55 0.2396

M-H Chi2(1) = 1.38 , P value = 0.24
Homogeneity test, chi-squared 1 d.f. = 6.78 , P value =
0.009
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SR T Y T AR

Odds of outcome

Stratified prospective/X-sectional analysis
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32 @oERDER

& ‘%ij\/ud)fjﬂ XU T, ENZNOEHRER
NS - FmD—B U I REDHEIINTC

> (VC1to6)
> use(VC1to6)
> head(. )
matset smoking rubber alcohol
1 0
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> tailC(. , n=10)

matset smoking rubber alcohol
110 25
111 25
112 25
113 25
114 25

0 0

115 26
116 26
117 26
118 26
119 26

O O OO, OO OO =
PO OO kFrOmFr mFr OO

1
1
1
1
1
0
1
0
1

R Ok, O O O O K- =

O NYFIEINBEHZEDFER., 1:1H5. &
=5 Clolciio e
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33 AvXHDEtE

> matchTab ( ,smoking ,strata=matset)

Exposure : smoking = 1

Total number of sets in the tabulation = 26
Number of controls

controls exposed
No. of cases expose

Number of controls
controls exposed

No. of cases exposed
0
1

VREET O TATHRY AN B Ercsd 2T oM p.8s [l«|{ <[> ]|[0]]x]




Number of controls
ols exposed

No. of cases expose

of controls
s exposed
cases expose

Odds ratio Mantel ~-Haenszel method = 1.988

O0dds ratio maximum likelihood estimate (MLE) method =
2.066
95%CI= 0.678 , 6.301
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34 FZHEMZOIRTa v IOE

(survival)

colgit3 (clogit( smoking + alcohol + rubber +
strata(matset)))

colgit?2 (clogit( alcohol + rubber + strata(matset I

)))
colgiti (clogit( alcohol + strata(matset)))
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34 FAEMZ=ZAIVRAT 4w I0OF

(colgit3)

coxph ( = Surv( (1, 119L), ) smoking + alcohol
+ rubber + strata(matset), method = "exact'")
n= 119
( ) Z p
smoking O. 1.5562 . 0.681 O.
alcohol 1. 5.295 . 2.800 O.
rubber -0. 0.633 . -0.706 O.

¢ ) (- ) .95
smoking 1.5652 0.644 0.437
alcohol 5.295 0.189 1.649
rubber 0.633 1.580 0.178

Rsquare= 0.096 ( possible= 0.471 )
Likelihood ratio test= 12 3 , p=0.00738
Wald test = 9.18 3 p=0.027

VT O TATHRY AN @ReEd 2 oli p.89 [l«|{ <[> ]|[0]]x]




test

Score

logrank
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34 FAEMZ=ZAIVRAT 4w I0OF

(colgit?2)

coxph ( = Surv( (1, 119L), ) alcohol +
rubber + strata(matset), method = "exact")
n= 119
( ) ( ) z p
alcohol 1.747 5.740 0.589 2.968 0.003
rubber -0.393 0.675 0.645 -0.609 0.540

( ) (- ) .95 .95
alcohol 5.740 0.174 1.810 18.20
rubber 0.675 1.481 0.191 2.39

Rsquare= 0.092 ( possible=
Likelihood ratio test= 11.5
Wald test = 8.98
Score (logrank) test = 10.9
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34 FAEMZ=ZAIVRAT 4w I0OF

(colgiti)

coxph ( = Surv( (1, 119L), ) alcohol +
strata(matset), method = "exact")
n= 119
( ) Z p
alcohol 1.73 . 0.581 2.98 0.0029

) (- ) .95
alcohol 5.66 0.177 1.81

Rsquare= 0.089 ( possible= 0.471 )

Likelihood ratio test= 11.1 1 , p=0.000843
Wald test = 8.9 p=0.00286
Score (logrank) test 10.7 p=0.00105
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34 FZHEMZOIRTa v IOE

> lrtest(colgit3,colgit?2)

Likelihood ratio test Cox regression conditional
logistic regression
Chi-squared 1 d.f. = 0.4743344 , P value = 0.491
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34 FZHEMZOIRTa v IOE

> lrtest(colgit2,colgitl)

Likelihood ratio test Cox regression conditional
logistic regression
Chi-squared 1 d.f. = 0.383735 , P value = 0.5356
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34 FZHEMZOIRTa v IOE

1 b (colgit3, colgit2,colgitl)
Analysis of Deviance Table

Model 1: Surv( (1, 119L), smoking + alcohol +
rubber + strata(matset)
Model 2: Surv( (1, 119L), alcohol + rubber +
strata(matset)
@ Model 3: Surv( (1, 119L), ) alcohol + strata(matset)
Resid. Df Resid. Dev Df Deviance
116 63.788
117 64.262 -1 -0.474
118 64.646 -1 -0.384
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36 HEERNA XHEE

infant mortality per 1000 per year Local moment estimator of infant mortality per 1000 per year
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