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Abstract

The OCMAP-PLUS program is a software package comprised of several component modules. This software allows
the user to perform many of the conventional statistical analyses associated with epidemiologic research studies,
particularly those among occupational groups. We have been using this software for more than a decade and have
developed several extensive pre- and post- processing modules in SAS for use in working with OCMAP software.
The process of manually abstracting and transforming the raw output from OCMAP to create corresponding
Microsoft Word tables was enormously time consuming, resource exhausting and prone to errors. This paper
describes the automated processes we have developed, using SAS/AF software, for using OCMAP to generate
several types of standardized mortality ratio (SMR) tables, extracting the data from these tables into a SAS dataset,
and directly exporting the results into a MS Word document. We estimate that this automated procedure reduced the
amount of time needed to produce approximately 60 MS Word tables from several weeks to less than 1 hour.
Although our use was specific to occupational epidemiology research, it can be readily applied to a variety of other

applications.
Introduction

We have utilized the OCMAP software on a variety
of research projects for both mortality and cancer
incidence studies. One of the primary types of tables
that we produce from this software is a table in
Microsoft Word that shows, for each cause of death,
the observed and expected numbers of death, the
SMR, and the 95% lower and upper confidence
intervals. The final tables that we generate are
typically in one of two forms. The first form is
typified by figure 3; a single OCMAP run is used to
create a table that has five columns. One column is
defined for each race/gender combination and a total
column for the combined race/gender groups. The
output for these five columns comes from five
distinct tables in the OCMAP output (table type 4).
The other type of table template that we typically
create is one that is composed of the same
race/gender group from different cohort subgroups.
This involves doing separate OCMAP runs on
different sub cohorts (typically through the use of a
selection variable) and then extracting the desired
table from each individual OCMAP run (see figure
2).

Creating these final tables manually is a very
laborious, error-prone process. Several of the cause
of death categories in the final tables are defined
based on the values from multiple categories in the

OCMAP output. Combining the values and having to
recheck and recompute the confidence intervals was
very time-consuming and typically involved multiple
passes to identify any typographical or computational
errors.

Hence, the reason for developing a fully automated
system of programs that eliminates having to rekey
any data from the OCMAP runs into a Microsoft
Word document. The intermediate step in going
from OCMAP to MS Word was to create a SAS
dataset. This SAS dataset can then be used for other
purposes, such as producing graphs or other types of
listings.

The programs that we have developed allow the user
to run a series of OCMAP analyses, execute a
SAS/AF screen to select the desired tables, and, by
pressing a single button, automatically create a SAS
dataset of the results and a corresponding Microsoft
Word document. Figure 1 shows a flowchart of all
the components necessary to go from a cohort file to
a final MS Word document.

Details
SAS/AF software was used to create a user-friendly

front-end for the table conversion program. The
screen (see figure 4) has several tabs for easy



navigation and allows the user to specify different
parameters to produce the final document.

Individual tables within a single OCMAP run are
stratified on plant/race/sex/latency/age/time and
exposure variables. The AF screen allows the user to
select which OCMAP tables should be placed into
each column in the MS Word document. For
example, Figure 2 shows a partial printout of an
OCMAP run for the total values in each stratification
level. In Figure 3, these data have been restructured
and placed into the last column of the table.
Restructuring the raw data is important because data
can be combined from multiple OCMAP runs,
rounding is applied to each value based on a set of
user-defined rules, and computation of aggregate
categories is applied. This allows hundreds of pages
of output to be reduced into a compact, readable,
word-processing document.

Translation Table dataset

A key part of the conversion process involves the use
of a SAS dataset that contains a separate observation
for each cause of death category in an OCMAP run.
Variables in this dataset include the text description
of each cause of death category, the corresponding
text for the MS Word table, indentation values for
OCMAP and Word, and a selection variable to
indicate whether or not each individual cause of
death categories should be included in the Word
table. Several cause of death fields are unique to a
particular gender (e.g. prostate cancer for men).
There is a variable in the translation table to indicate
these gender specific causes of death.

Parsing Algorithm

After a table is read in, three passes are made through
data. The first is to extract all the fields that are
identified in the translation dataset. The second pass
handles any computed fields, and the final pass
applies rounding to each value.

The wvariable in the translation dataset named
‘ocmapcod’ is used to identify each cause of death
that will be parsed when an exact match is found
between the variable text and the input record from
the raw OCMAP table type 4 output. When a
matching record is found, the observed number of
deaths, expected number of deaths, the SMR and the
upper and lower 95% confidence intervals are
extracted from their respective columns. These values
are stored in a two-dimensional array and each cause

of death specified in the translation table is scanned
and stored in the array. After all values have been
read, the array is read from the beginning and each
line is written to the user-specified SAS dataset. Two
datasets are generated each time the data is exported.

The first dataset contains the data in the format
needed for the MS Word table and contains three
observations for each cause of death. The first
observation contains the observed and expected
numbers, the second contains the SMR and the third
contains the confidence intervals.

The second dataset transforms the data generated
from the first dataset and places all the data for a
given cause of death into a single observation.

Final Table

The last step in generating a final Word document is
to run a Word macro that converts the tab-delimited
SAS output into a Word table. This macro also
adjusts the column widths and handles some other
formatting issues.

Conclusion

The software programs we have developed for
transforming OCMAP output into SAS datasets and
Microsoft Word documents has proved invaluable for
some of our recent analyses. We subsequently
developed a procedure to graph our results and will
continue to add other functionality as time and
opportunity allows.

Additional Information

OCMAP-Plus is written and supported by the Depart-
ment of Biostatistics at the University of Pittsburgh.

For more documentation about how these programs
work or to request a copy of the AF frame and SCL
code, contact Robert Matthews at one of the
following addresses:

Robert Matthews

University of Alabama at Birmingham

Department of Epidemiology and International Health
1665 University Blvd. RPHB 517C

Birmingham, AL 35294-0022

rsm(@uab.edu or http://www.epi.soph.uab.edu/rsm/

Dr. David Brown
brownd6@wyeth.com



Flowchart showing the steps involved in converting
OCMAP output to a SAS dataset and a MS Word table

Input cohort
(SAS dataset)

'

Cohort dataset
converted to an
OCMAP-compatible

technology is used to
export the SAS dataset
directly into a Microsoft
Word document

ASCII file
Set up and
Cause of death execution of an
translation table OCMAP
(SAS dataset) analysis
v v
SAS/AF frame entry that OCMAP utility
> allows selection of program to
OCMAP table 4 generate an ASCII
parameters file of the stratified
person-years data
v v
Generate a Generate a SAS
SAS dataset dataset from the
from the person-year output
Table 4 output for use in running
Poisson regression
and other analyses
v v
Object linking and SAS/Graph module combines the
embedding (OLE) cause of death categories, a plot

of the SMR/ClIs and a tabular
listing of individual SMR and
upper and lower confidence
intervals onto a single page

Figure 1



¢ 231

G9-8¢ 09L-0 YPT-0T 66-¢ 89-6¢ ID %596
16 i 0 6% Lz zs AWS xukzeyd
LTIT/6S 5°0/0 1°9/¢ €°L/T €0T/%S dxg/sq0 3 A3TaeD TedOng
08-9L : €9T-CL €6-9L 6L-€S 08-¥L ID %596
8L i LOT 78 g9 LL ANWS
658%/99L¢€ Lz/62 88%/TIT¥ GST/T0T 68T%/52C¢€ dx# /890 sasoued TV
69-99 ! T8-6% LL-89 8¥-8¢ 0L-L9 ID %596
89 ! 79 L 13574 89 ANWS
L889T/ETHIT 86/29 IPET/L96 899/88C TI8L¥T/9600T dxd/sq0 sesned TIVY
yjesg Jo sesne)d
w TCO06TVT 6°%92C1C Z°T8SLS 69€LCTT *Ad
87958 0LTIST v607 08¥%%9 N
: TYILOL HIVNHA HIVIN HIVIN Xds
m TYLOL HLTHM HILIHMNON HLTHM HOVY
....V::o.o.m:&m&: 0020100 0020100 0020100 1A
9|qe} PIOAA HOSOIOIN [eul
7 231
0°0L £"S¢ T°99 7°8¢ *x G709 88 9TT 65 xudkieyd 3 A3Tae) Teoodng JO I0URD
8708 " YL 0708 0°SL *xx GTLL TZ°6S98% 99L¢E suseTdosN JueubITeW TV
z'69 099 8°89 7°99 *x 9°L9 78°9889T E€TIVPTIT yaesg 3o sesnep TIV
JdHddn RIHMOT JdHddn JHMOT ANS dXHd sS40 (y3esg 3O SwTl 3e UOTISTASY UO pSsed) HIVAd 40 HSAVD
SLINIT %6p SLINIT %S6
STYNIHINI HONHAIANOD
STYAYALNI HONAQIANOD ANV SAUWS DIAIDHAS| ASAVD - ¥ odAL oTgel :stsATeuy oTiey A3TTeIIOW pezIpiepueis
w 0" TZO6T¥T SIX sI=d 87958 MSTY 38 "ON TYILOL SOWTL
B S S EEEE S NS S NS S NS S NS S EEESENSESENEESESES NS SN SN SN SRS SRR RS TYILOL :obvy
18 HE A TYIOL | :AousiqeT] saieok 'z odA3 sansodxyq:saansodxH
L S s9@3eIl SN iso31ey
19 1z 3IOYOD IS3sew TeuTd :3I04y0oD
g sansodxH a TYILOL 1 2ansodxy Apnas oTasusn :3o9loiag

Indino 4ynNDO0 eulbuo



¥ I3

weqdboud =143 aso|q

*1ase]Ep GUS B 0/PUB JUSUNDOp PUAOl 3 JOS0J4DIL] B
03Ul A|30941p ejep jJ4odxa 03 pasn aq ued uoljdo | ejeq jaodxg 50 SYS/p40oM 03 3ja0dxg
ay] -"juejaoduiun =1 8se] “§ a|ge] yoaea jo Guiuulbag ayy ae
uo|3BUADJUl J43peal 3y} wodj Us3adas Sy} uo Suun|od ayj ul o ppil4 JOp P4OM SH 93 34odx]

jueuboad UDISU8AUDD PUAOM S 03 ¢ 21921 JYLO0D @Yl 03 Swoo| Sy jasejeq gyg o0} jodxg

_uv dx3
[:g dx3
_ n:anuLnnxm _"mnxm
_"

$9sEIEp Adnnpy A

| InvioL|: 1 dx3

s O i YLOL[:Bun)
_Hm.— '3 1Lno jJo m.n::._m__u__ |__n_._._u._._"m.n|:n_

L0l |: Aauage
(9,4) SLe10L | 1Y SEEER T EE| R (T TEE Iu| » 37yu[: 42puag
Aapuaqgadey ||y B 3LIHMNON| B 3LIHM| p3LIHMHOM| B 3LIHH|-29ey
10| 10| 10| lof:aueld

0020.Ln0| oozolno|  oozolno| p o0ozZolnojiaueuinp

10 _ £ 191 _ ¢ 190 _ 1 "19] __
zado] djay ooy djay pue suodo Buigalg 3|0l UojElEUel] pue Inding 4900






