Part D. More on EpiData software

Part D: More on EpiData software

Exercise 1: Relational database and aggregating vs from “Long-to-wide”
Exercise 2: A statistical process control chart

Exercise 3: A simplified survival analysis

Exercise 4: Creating a menu for standard reports

Exercise 5: Formatting standardized analysis output in a spreadsheet

Introductory note
Part D will address operationally relevant concepts in data collection and data analysis:

e How do we deal with a situation, where each individual has a varying number of
observations?

e How do we determine statistically relevant deviations from a proportion over an
observation period when the denominator varies with each time unit over the observation
period?

e What is survival analysis and how to deal with it in EpiData Analysis?

e How to make a menu-driven, HTML-based EpiData Analysis interface to run standard
reports?
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Exercise 1: A relational database and “Aggregating” vs from “long-to-
wide”

At the end of this exercise you should be able to:
a. Create a relational database for a varying number of observations
b. Merge a child file to the parent file
c. Recognizing when to use “Aggregate” and when to transpose data
d. Transpose multiple observations (columns) into a single record (row)

Not all laboratories keep their registers as The Union and WHO recommend for the
Tuberculosis Laboratory Register, where 1 line corresponds to 1 examinee rather than to 1
examination. In fact, many laboratories enter the results for each examination on one line. If
such an approach is chosen, we may find a register as follows:

Patient Date of exam Sex Marital status Blood sugar Sputum Result
A 24-Mar-2007  Male Married 6.3 Mucoid 1+
B 24-Mar-2007 Male Divorced 4.9 Muco-purulent Neg
C 24-Mar-2007 Female Single 5.2  Purulent Neg
D 24-Mar-2007 Female Widowed 7.3 Blood-tinged 2 per 100
A 25-Mar-2007 Male 7.3 Salivary Neg
D 25-Mar-2007  Female 7.4 Mucoid 2+
A 26-Mar-2007 7.2 Purulent 1+
C 26-Mar-2007 Female 4.8 Muco-purulent Neg
E 27-Mar-2007  Male Married 8.2 1+
F 27-Mar-2007 Female Annulled 7.4 Purulent Neg
G 27-Mar-2007 Male Cohabitating 6.9 Salivary Neg
G 28-Mar-2007  Male 7.2 Mucoid 2+
E 28-Mar-2007  Male 7.9 Purulent 2+
F 31-Mar-2007 Female 7.2 Muco-purulent 3+
H 31-Mar-2007 Married 6.6 Mucoid Neg
[ 31-Mar-2007 Male Separated 8.3 Salivary Neg
H 1-Apr-2007 Female 6.9 Muco-purulent 1+
F 1-Apr-2007 Female Engaged 7.7 Purulent 2+
| 1-Apr-2007 Male Single 8.0 Mucoid 8 per 100
G 1-Apr-2007 Male 7.6 Muco-purulent 1+
K 2-Apr-2007 Female Married 4.5 Purulent Neg
[ 2-Apr-2007 Male 8.2 Muco-purulent
H 2-Apr-2007 Female 6.6 Mucoid 1+
| 3-Apr-2007 Male 8.1 Mucoid 1+

This type of a register requires a different approach to both data entry and data analysis than
we used before. Two important things need to be considered:

1) The same patient may appear again and again on sequential dates
2) Not every patient has the same number of visits
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Some patient characteristics do not change over time such as, in this example, the identity of
the patient, sex, and marital status (well, perhaps not during these short intervals). Others do
change, such as the date of examination, blood sugar, the aspect of the sputum and the sputum
smear examination result.

To capture such information in a single data entry form would be very inconvenient: 1) one
would have to anticipate the maximum of allowable visits, and 2) if one patient has a single
visit, one would still have to complete all fields with the codes for missing values up to the
maximum allotted if we insist that all fields must be MUSTENTER fields.

Rule: If an individual has a single observation for each variable or a fixed number of
observations for each variable, then a single EpiData entry form is the best solution. If an
individual has a variable number of observations for each variable, the choice is a
relational database.

Building a relational database requires determining which information is static for an
individual and which changes over repeated observations.

EpiData Manager and EntryClient

You may refer to Exercise 7 “Relational database” in Part A on the principles of and how to
create a relational database.

The working example

You will create an EpiData file:
d_ex01.epx

To get uniform naming during design and entry, we propose the following:

=t Exercise d_ex01
-1 patient
visit

The project is saved as “d_ex0l.epx” and the two databases it consists of are the parent
dataset named “patient” and the child set “visit”. When exporting:

# Export.. - O x
Export  EPX Options
Type: EPX v Export Options
[ No Data (Structure Only)
Export folder: |C:\epidata_course\ | (=] [include Deleted recards
Create Export Report
[ Export to single file

Filename: |d,2:(D‘I,pat|ent‘gpx |

= patient [10] Export Fields pataform Options
visit [24] MName Caption
] |E| patient patient
idpat Unique patient identifer
|I| sex Patient's sex
] marital Marital status

EpiData will automatically create the appropriate two files:
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d_ex01 patient.epx
d_ex01 visit.epx

These files will be required in EpiData Analysis for merging.

EpiData Analysis
The final result of the analysis will be to obtain the following EpiData Analysis output:
Part 1 with AGGREGATE
(Mean) Fasting plasma blood glucose (mMal)
Female Male

85

B_
7.5

'Il'_
5.5

6
o] L

d_ex(1_sggregate
Part 2 with transposing values
Overall microscopy result

of 4 serial smears Negative Positive Total

N— 2 0 2

NN— 1 0 1

NNOP 0 1 1

NP— 0 1 1

NPP- 0 3 3

PNP- 0 1 1

PP— 0 1 1

Total 3 710

Patient's sex
Incremental yield of Female % Male % Total %
first 3 smears

NNP 000} 1 (250 T (143)
NPx 3 (100.0) 1 (z50) 4 (57.1)
Px 0 (0.0) 2 (50.0) 2 (285)
Total 3 (100.0) 4 (100.0) 7

Percents: (Call

It doesn’t really look like much. Nevertheless, quite a few steps are needed to get from the
source files D_EXO1 PATIENT.EPX and D_EXO1 VISIT.EPX to this point. We will
elaborate on some considerations you have to make and offer hints for the sequential
components in EpiData Analysis.

Merging the files

In EpiData Manager you made a relation through a unique identifier from the parent to the
child file. In EpiData Analysis you must now merge these to files to get the following
dataset.

We start by reading the child file:

read "childfile.epx"”
merge parentidentifier /file="parentfile_epx" /table

course_d_ex01_task
Page 4 of 11



To each record from the child file, information from the parent file is added repetitively for
each observation for the same individual. In other words, you start from the other way around
than in EpiData EntryClient, starting in EpiData Analysis with the child file and using the
parent as a lookup table.

As a result we get (first 13 records only shown):

idpat ‘visi‘rid ‘visi’rda’re ‘bs ‘Spu’rum ‘miores Sex rnarital Merge'var
1 A A-25-03-2007  [2003/2007 | 7.3 [Salivary Negafive Male Married In both
2 A A26-03-2007  26/08/2007 |72 Purulent 1+positive  Male Married In both
g 4, A-24-03-2007  24/03/2007 63 Mucoid 1+ positive Male Married In both
4 B B-24-03-2007  24/03/2007 49 Muco-purulent  Negative Male Divorced In both
5 C -24-03-2007  |24/03/2007 |52 |Purulent Negative Female Single In both
5] C C-26-03-2007  26/03/2007 48  Muco-purulent  Negative Fermnale Single In both
7 B 0-26-03-2007  25/03/2007 |74 Mucoid 2+ positive Fermnale Widowed In both
8 D 0-24-03-2007  24/053/2007 |73 Blood-tinged Scanty positive Fernale Widowed In both
9 E E-28-03-2007  |28/03/2007 |79 |Purulent 2+ positive Male Married In both
10 E E-27-03-2007  27/03/2007 82 Notrecorded 1+ positive Male Married In both
1 F F-01-04-2007  01/04/2007 77 Purulent 2+ positive Fermnale Annulled In both
12 F F-31-03-2007  31/08/2007 | 7.2  Muco-purulent 3+ positive Femnale Annulled In both

A variable MERGEVAR has been created by EpiData Analysis. It can take 3 values:

1 Only in memory (original)
2 Only in external file
3 In both

A frequency helps to identify quickly whether there are for instance any “orphans”, that is
child records which do not find the same identifier in a parent record and are thus useless.

We note in the above that the visit dates are not temporally sequential within each parent
identifier, we need thus sorting, first by parent identifier, then within them by date, thus:

sort idpat visitdate

However, this may not be correct in all circumstances.

Note: We commonly suggested to code unknown dates as ““01/01/1800”. With sorting, the
unknown date will thus come first (sorting is ascending by default) and this might not be
desirable. In this dataset we don’t have unknown dates. But only because the small dataset
allows us to see that, you would have to anticipate that possibility with a larger dataset and
thus first make a new date variable where the unknowns take a value for a date in the future,
so they appear with sorting at the end of the information on an individual.

Following the sorting, it might be advantageous to number the visits in order to be able to
make a frequency on them to see what the maximum number of visits is (here we can see that
it is a maximum of 4 visits, but in a large database, it would be more difficult).

To create a new variable EXAM and set its default initially to 1 (each record takes first the
value 1), we have so far used the following grammar:

define exam #
exam=1
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or alternatively the one-line alternative approach which accomplishes exactly the same thing:

gen i exam=1

Note: the command GEN will produce integer of length of 9. If you need a shorter and
fixed field length integer, you must utilize DEF INE.

The command GEN replaces DEF INE and “i” stands for an integer field.

There are other similar commands (see an earlier Exercise):

gen T doorheight=1.85

gen d birthdate=dmy(31,12,1899)

gen s Firstname=""john”

for date fields (d) float (real number) fields (f), and string (text) fields (s). Look it up in the
help file (type gen+F1 in the command line).

Now that you have a new variable EXAM, how can you tell EpiData that it should look at the
person (identified by an ID) and number each visit, starting with 1 until the next individual
comes, when it must start again with 1. The command is:

if id=id[_n-1] then visit=visit[_n-1]+1

This looks admittedly complex. Let’s thus take it apart. [_n] identifies the current record
and accordingly [ _n-17] the immediately preceding record. Let’s say, EpiData Analysis has
proceeded to record 547 and looks at the 1D of this record. It looks whether record 546 had
the same 1D as record number 547: i 1d=1d[_n-1]. If that is the case, then it should
take the VISIT number of record 546 and add 1 to it for record 547: visit=visit[_n-
1]+1. If it is not the case, then the default stays (which we defined as 1) and it moves on to
the next record.

As a result, you should get:

idpat‘ﬂsﬁdeﬁe ‘an
1 A 240032007 T
2 & ospsp007 2
3 A 26/03/2007 3
4 B 24/03/2007 |1
5 T 240082007 1
6 C 260312007 2
7 D 24032007 |1
8 D 26/032007 2
9 E 27032007 |1
10 E  28/032007 2
11 F 27032007 |1
12 F 31032007 2
13 F  01/04/2007 3

the first variable column showing the identifier, the second the date of the examination, and
the third the number of the examination for that individual.
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Aggregating data

If we look at the sex (given the field name SEX), date of visit (given the field name
VISITDATE), and blood sugar (given the field name BS):
idpat ‘sex ‘visi’rda‘re ‘bs ‘
1 B4 gMale 240342007 5.3
2 A Male 25/03/2007 73
3 A Male 26/03/2007 7.2
4 B Male 24/03£2007 49
[
c

5 Female 24/03/2007 B2
g Female 26/03/2007 43

SEX remains obviously the same (and is thus from the parent file), and is a categorical
variable unique to the examined person, while BS varies by examination date and is a
continuous variable. If we want to examine blood sugar by sex, there is no need to transpose
the blood sugar values from the vertical to the horizontal as EpiData Analysis has inbuilt a
tool to aggregate the data. For the individual and its sex we would write:

aggregate idpat sex /close

and get with BROWSE the ten individuals and their SEX:

idpat |se><
A Male

‘Male

Mo

o

Female

s

|N

3

1

2
Female 2
Male 2
3

3

3

4

1

i

Female

-1

Male

oo

Femals

[{=]

Male

[s2]
~ T | I @ m m o O m

L=l

Fernale

We can expand this command using an option to calculate the MEAN of blood sugar for each
individual:
aggregate idpat sex /mean="bs" /close

and get:

idpat |sex ‘N |Nb5 ‘MEADE ‘
A iMale 3 69333333353

1 4.9000000000
2 50000000000
2 7.8600000000
2 80500000000
3 74333333333
3

3

4

1

'Male

(S]

w

Female

-~

Female

=)

Female

~

72333333353
67000000000
81500000000
45000000000

Male

o

Female

©

Male

Gl
A T I mom o O w

3
1
2
2
Male 2
3
3
3
4
1

10 Female

where MEADs is the calculated mean value of blood sugar for an individual from all the
individual’s measurements. To save the aggregate data in a file, we add another option:

aggregate patid sex /mean="bs" /close /save="d_ex01 aggregate.rec' /replace
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Having accomplished this, it is now straight forward to write:

cls

close

read "'d_ex0l_aggregate.rec"
boxplot meabs /by=sex

and get:
Default (shown above) Using additional options (see Help file)
(Mean) Fasting plasma blood glucose (mMol) (Mean) Fasting plasma blood glucose (mMal)
Female Male
&4 8.54
75 81
- 751
?_
6.5
5.5
6_
a_
55 55 l
54 5 4
451 4.5 J_
EpiCsis Anslysis Graph d_ex01_aggregaie

From long-to-wide

For showing means, there is thus no need to transpose data from the vertical to the horizontal.
But it is different for the macroscopic aspect of sputum the examination results. We do not
want (nor would we get a sensible result) aggregate sputum smear results. We wish to know
each result from each individual.

The first thing before starting copying results from the vertical to the horizontal, we need to
know the maximum number of examinations an individual had in the data set. We can get
this with a frequency on the VISIT:

freq visit

Number
of
visit
N
1 10
2 8
3 5
4
T

1
otal 24

This shows that the maximum number of examinations an individual had in this dataset was 4.
We need thus to prepare 4 new variables for each field that are in the sequence of the
examination in the vertical but should also become part of each record.
Let’s say we have a variable VAR1 with different values for each visit:

ID VISIT VAR

Bl 1 1
Bl 2 3
Bl 3 2
Bl 4 2
ci 1 3
D1 1 2
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What we need is:

ID VISIT
Bl
Bl
Bl
Bl
C1
D1

AR1 VAR11 VAR12 VAR13 VAR14

V
1
3
6
2
3

PR AWOWNR

2

First, we make these 4 variables and give them all the default value of -1 (the minus one is a
good way to see missing data and helps later in the selection):

gen i varll=-1
gen i varl2=-1
gen i varl3=-1
gen i varl4=-1

After these four command lines, our above dataset becomes:

ID VISIT VAR1 VAR11 VAR12 VAR13 VAR14
Bl 1 1 -1 -1 -1 -1
Bl 2 3 -1 -1 -1 -1
Bl 3 6 -1 -1 -1 -1
Bl 4 2 -1 -1 -1 -1
cCi 1 3 -1 -1 -1 -1
D1 1 2 -1 -1 -1 -1

and we are ready to copy the values from the vertical to the horizontal by respecting that the
value of VAR1 from VISIT 1 goes to VAR11, the value from VISIT 2 to VAR12, etc.

For VISIT 1, the value for VAR11 is equal to the value of VAR1 and we make it thus the
default:

VAR11=VAR1

Then we use the same approach as above to identify the record:
if id[_n]=id[_n+1) then varl2=varl[_n+1]

This means that if the current record [_n] has the same ID as the next record [ _n+1], then
VAR12 in the current record should take the value of VAR1 from the next record [ _n+1].
Now we do this for all possible 4 records (the maximum of VISITs):

if id[_n]=id[_n+2] then varl3=varl[_ n+2]
if id[_n]=id[_n+3] then varl4=varl[ n+3]

All the lines to be written for this original field VAR1 are thus:

varll=-1

gen varl2=-1

gen varl3=-1

gen i varl4=-1

VAR11=VAR1

if id[_n]=id[_n+1] then varl2=varl[ n+1]
if id[_n]=id[_n+2] then varl3=varl[_ n+2]
if 1d[_n]=id[_n+3] then varl4=varl[ n+3]

gen

and we get (assuming that the last patient D1 had only 1 VISIT):
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ID VISIT VAR1 VAR11 VAR12 VAR13 VAR14
Bl 1 1 1 3 6 2

Bl 2 3 1 3 6 -1

Bl 3 6 1 3 -1 -1

Bl 4 2 1 -1 -1 -1

cCi1 1 3 3 -1 -1 -1

D1 1 2 2 -1 -1 -1

You may note that only for VISIT 1 for patient B1 with four visits all new 4 variables have
all respective 4 values from the 4 VISITs.

Now we can safely get rid of the records of VISITs 2, 3, and 4 and we end up just with
individuals who have all information from each VISIT:

select visit=1

and we get:

ID VISIT VAR1 VAR11 VAR12 VAR13 VAR14
Bl 1 1 1 3 6 2

Cl1 1 3 3 -1 -1 -1

D1 1 2 2 -1 -1 -1

The conversion from “Long-to-wide” is thus successfully completed, well, for this variable.
Of course, before you make this selection, you have to repeat the same approach for each
field, so that in the end you get something like:

dnaf|:r.->c i"-amal |ﬂG tdatel Ee-:nion'-c-l |w|c-ddat¢-:3 irls:tdmc,-: |snuh1m1 |5|;utum’2 |5|:u-‘um$ |5|:,utum4 |m|cres'- |m|r,mg2 |m|crr_-:3 |rr.<_r\-_-si |gam-[nl:a:-3 |,qr_-|c
1 Mabe Marmied 24, 2007 25032007 26032007 Mucoed Salivary Muct-punilent 1+ positive Hegative 1+ posifive PNF  Postva Px
2 B Mada Divorced 24, 2007 Purulent Hegative N Negative
3 C Famale Single 24, Muco-puralent  Purdlert Hegatve Negatie L1} Negatne
4 D Femals ‘Widows 4, Blood-tinge Muscoid Seanty postee 1+ posithe (55 Posttea Py
7 E Make Nof Muco-purulenit 1+ positive 1 FF Positive  Px
5} F Female Mu urlant | Punilént Mucorpunlent Negative 1+ NFF  Positive NP
3 G Mak Salivary Musctsd Purulent Hagative 1 NPP  Positve NPx
a8 H Fermal O204f2007 Mucod Purlerit Muscond Hegatme 1 NFF  Positve NPx
] | Maia Saparate d 31 M&2007 020042007 00412007 Salvary Musoid Funilant Mucoid  Negative Scanty posiNot racords 1+ postve NFSP Postive NPx
10 K. Female Married 021 Muco-purdlent Hegative N Negative

You have now ten patients and you are at the point where you can continue to work in the
same way as you used to work before. While it is much more complex to get to here from 1
line per examination than from 1 line per examinee, it is also obvious that in the end this is
much more informative.

For each examination we have the date and for each specimen we have the quality of the
sputum. In the Union / WHO approach you have only one date (the date of collection of the
first specimen) for a series of three, and the quality of sputum in the Tuberculosis Laboratory
is not that informative as it is very possible that every day the quality of the specimen is
different, but there is no space allocated to write 3 different ones.

Tasks:

o Prepare a data documentation sheet

o Prepare the EpiData Manager form for the relational database
« Enter the data from the following sample data set:
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Patient Date of exam Sex Marital status Blood sugar Sputum Result
A 24-Mar-2007 Male Married 6.3 Mucoid 1+
B 24-Mar-2007 Male Divorced 4.9 Muco-purulent Neg
C 24-Mar-2007 Female  Single 5.2 Purulent Neg
D 24-Mar-2007 Female  Widowed 7.3 Blood-tinged 2 per 100
A 25-Mar-2007 Male 7.3 Salivary Neg
D 25-Mar-2007 Female 7.4 Mucoid 2+
A 26-Mar-2007 7.2 Purulent 1+
C 26-Mar-2007 Female 4.8 Muco-purulent Neg
E 27-Mar-2007 Male Married 8.2 1+
F 27-Mar-2007 Female  Annulled 7.4 Purulent Neg
G 27-Mar-2007 Male Cohabitating 6.9 Salivary Neg
G 28-Mar-2007 Male 7.2 Mucoid 2+
E 28-Mar-2007 Male 7.9 Purulent 2+
F 31-Mar-2007 Female 7.2 Muco-purulent 3+
H 31-Mar-2007 Married 6.6 Mucoid Neg
I 31-Mar-2007 Male Separated 8.3 Salivary Neg
H 1-Apr-2007 Female 6.9 Muco-purulent 1+
F 1-Apr-2007 Female  Engaged 7.7 Purulent 2+
I 1-Apr-2007 Male Single 8.0 Mucoid 8 per 100
G 1-Apr-2007 Male 7.6 Muco-purulent 1+
K 2-Apr-2007 Female  Married 4.5 Purulent Neg
I 2-Apr-2007 Male 8.2 Muco-purulent
H 2-Apr-2007 Female 6.6 Mucoid 1+
I 3-Apr-2007 Male 8.1 Mucoid 1+

e Write a program D_EXO01.PGM that merges the two files, then prepare sets for the
aggregated data and for the “long-to-wide” transformation to produce the following
output respectively:

From aggregating the data:

(Mean) Fasting plasma blood glucose {(mMol)

854
3
754
7
65
G_
551
5_
454

Female

},

Male

|

d_ex01_aggregate

From transformation “long-to-wide™:

"Table 1. Pattern of serial smear raesults"

Definition of case by microscopy

of 4 serial smears Negative Positive Total

0
o

3
2
7 1

SR e e e

"Table 2. Incremental yield among positive results"

Patient's sex

Incremental yield of Female

first 3 smears

% Male

% Total

L]

NEx
Ex
Total

2 {66.7} 2 {50.0}
1 [33.3) 2 {50.0)
3 [100.0} 4 {100.0}

4 {57.1}
3 {42.9)

Pecoenta: (Coll
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Solution to Exercise 1: A relational database and “Aggregating” vs
from “long-to-wide”

Key points:

« A relational database is the solution to a varying number of observations per
individual

« The child file is merged with the parent file to give a dataset of all
observations

o To obtain means for an individual from continuous variables, aggregating the
data is the strategy of choice

o To reduce the dataset to individuals with information on each examination,
one must copy the information from observations in the vertical to newly
created fields in the first observation of each individual before selecting that
record from the individual (“long-to-wide”)

Task
« Prepare a data documentation sheet
The documentation sheet is shown on the next page.

Task
o Prepare the EpiData Manager form for the relational database
The data entry forms may be made as follows:

D _EXO1l PATIENT.EPX D _EXO1 VISIT.EPX
Entry form for the patient Entry form for the visit

Unique patient identifer EI Unique patient identifer I:I

Unigue visit identifier |

Patient's sex D

Marital status EI
Date of visit I:I

Plasma glucose in mMol/L I:l

Quality aspect of sputum D

Microscopy resuit D
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The data documentation sheet:

Data documentation sheet
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Field Field
name Field label Field type length Field values Value label Field comment
idpat Unique patient identifier U 1 A,....Z Any given unique 1D
sex Patient's sex I 1 1 Female
2 Male
3 Unknown
2 I marital Patient's marital status I 1 1 Single
E 2 Married
2 3 Cohabitating
g 4 Annulled
5 Divorced
6 Widowed
7 Separated
8 Engaged
9 Not recorded
NOTE: If SEX is given during an earlier examination and left empty in a subsequent examination, update the information to known
If SEX is different in different examinations, record as UNKNOWN
If MARITAL is given during an earlier examination and left empty in a subsequent examination, keep the initial information from earlier
If MARITAL is different in different examinations, update to most recent information
idvisit Unique examination identifier S 12 A-2007-01-31,... Automatically calculated
.qi__’ visitdate Date of visit dd/mm/yyyy 10 01/01/2007,...,31/12/2007 Legal visit date recordings
5 01/01/1800 Enter if visit date is missing
= | bs Fasting plasma blood glucose (mMol) F 4 2.5,...,19.9 Legal valid value
£ Enter if blood sugar is
£ 99.9 missing
& | sputum Macroscopic sputum aspect I 1 1 Mucoid
2 Purulent



micres

Microscopy result
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Muco-purulent
Blood-tinged
Salivary

Not recorded
Negative

"1+ positive"
"2+ positive"
"3+ positive"
"Scanty positive'
"Not recorded"



Task:

e Write a program D_EXO01.PGM that merges the two files, then prepare sets for the
aggregated data and for the “long-to-wide” transformation to produce the following

output respectively:

From aggregating the data:

(Mean) Plasma glucose in mMol/L

Female Male
B_
751
?_
6.5
B.
551
5_
451 L
Female Male

Patients sex
d_ex01_aggregate

From transformation “long-to-wide”:

"Table 1. Pattern of serial smear results"

Definition of case by microscopy
of 4 serial smears Negative Positive Total

N--- 2 0 2
NN-- 1 0 1
NP9P 0 1 1
NPP- 0 3 3
PNP- 0 1 1
PP-- 0 2 2
Total 3 7 10
"Table 2. Incremental yield among positive results"

Patient's sex

Incremental yield of Female % Male % Total %
first 3 smears

NPxX 2 {66.7} 2 {50.0} 4 {57.1}

Px 1 {33.3} 2 (50.0} 3 {42.9})

Total 3 {100.0} 4 {100.0} 7

Percents: {Col}

The D_EXO1.PGM reads:

* Part D, Exercise 1
Merging files and aggregating files

*

* Copying and transposing data from *‘Long-to-wide"

* Written by: Hans L Rieder

* First version: 17 Jan 2010
* Last revision: 11 Nov 2016
cls

close

logclose

B o o

* Merge child and parent files

cls
close

read "d_ex01_visit.epx"

*hkhkhx

merge idpat /file="d_ex01_patient.epx” /table

sort idpat visitdate
gen 1 visit=1

if idpat=idpat[_n-1] then visit=visit[_n-1]+1

label visit "Visit number"

savedata "'temp_Ol.rec" /replace

* Create an aggregate data set
* to determine means

cls
close
read "temp_Ol.rec"”
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aggregate idpat sex /mean="bs" /close /save="'d_ex01l_aggregate.rec" /replace

cls
close
read "d_ex0l1_aggregate.rec"

* set display databrowser=on

* browse

* tables sex meabs //Testing here only, will be done in Analysis
* boxplot meabs /by=sex //Testing here only, will be done in Analysis

* Transpose , copy "long-to-wide"

cls
close
read ""temp_Ol.rec”

* freq exam
* => Maximum is 4 visits

cls

gen d visitdatel

gen d visitdate2

gen d visitdate3

gen d visitdate4

visitdatel=visitdate

if (idpat[_n])=(idpat[_n+1]) then visitdate2=visitdate[_n+1]
if (idpat[_n])=(idpat[_n+2]) then visitdate3=visitdate[ n+2]
if (idpat[_n])=(idpat[_n+3]) then visitdate4=visitdate[ n+3]

cls

define bsl ##.#

define bs2 ##_#

define bs3 ##.#

define bs4 ##._#

bsl=bs

if (idpat[_n])=(idpat[_n+1]) then bs2=bs[_n+1]
if (idpat[_n])=(idpat[_n+2]) then bs3=bs[_n+2]
if (idpat[_n])=(idpat[_n+3]) then bs4=bs[_n+3]

cls

gen 1 sputuml
gen 1 sputum2
gen 1 sputum3
gen i1 sputum4

Sputuml=sputum
if (idpat[_n])=(idpat[_n+1]) then sputum2=sputum[_n+1]
if (idpat[_n])=(idpat[_n+2]) then sputum3=sputum[_n+2]
if (idpat[_n])=(idpat[_n+3]) then sputumd=sputum[_n+3]

cls

gen 1 micresl
gen 1 micres2
gen 1 micres3
gen i micres4

micresl=micres
if (idpat[_n])=(idpat[_n+1]) then micres2=micres[ n+1]
it (idpat[_n])=(idpat[_n+2]) then micres3=micres[_n+2]
if (idpat[_n])=(idpat[_n+3]) then micresd4=micres[_n+3]

cls

label visitdatel "Date of 1st visit"
label visitdate2 "Date of 2nd visit"”
label visitdate3 "Date of 3rd visit"
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label
cls

label
label

visitdate4 '"Date of

bsl "Plasma glucose
bs2 "Plasma glucose

4th visit"

at 1st visit"
at 2nd visit"

label
label
cls

label
label

at 3rd visit"
at 4th visit"

bs3 "Plasma glucose
bs4 "Plasma glucose

of 1st visit"
of 2nd visit”
sputum of 3rd visit”
sputum of 4th visit"”
/1="Mucoid"
/2="Purulent"
/3="Muco-purulent”
/4="Blood-tinged"
/5="Salivary"
/9="Not recorded"

sputuml "‘Macroscopic
sputum2 "‘Macroscopic
label sputum3 "*Macroscopic
label sputum4 "Macroscopic
labelvalue sputuml-sputum4
labelvalue sputuml-sputum4
labelvalue sputuml-sputum4
labelvalue sputuml-sputum4
labelvalue sputuml-sputum4
labelvalue sputuml-sputum4
cls

label micresl "Microscopy result of 1st visit"
label micres2 "Microscopy result of 2nd visit”
label micres3 "Microscopy result of 3rd visit"
label micres4 "Microscopy result of 4th visit”

sputum
sputum

labelvalue micresl-micres4 /0="Negative"
labelvalue micresl-micres4 /1="1+ positive"”
labelvalue micresl-micres4 /2="1+ positive"
labelvalue micresl-micres4 /3="1+ positive"”
labelvalue micresl-micres4 /4="Scanty positive"
labelvalue micresl-micres4 /9="Not recorded”
cls

label marital "Civil status”

select visit=1
drop visitid mergevar visit

savedata '""temp_02.rec'" /replace
cls

close
read ""temp_02.rec"

define restxtl _

define restxt2 _

define restxt3 _

define restxt4 _

cls

restxtl=""-""

if micresl1>0 and micresl<9 then restxtl="P"
if micresl1=0 then restxtl="N"

if micresl=9 then restxtl="9"

cls

restxt2=""-""

if micres2>0 and micres2<9 then restxt2="P"
if micres2=0 then restxt2="N"

if micres2=9 then restxt2="9"

cls

restxt3=""-""

if micres3>0 and micres3<9 then restxt3="P"
if micres3=0 then restxt3="N"

if micres3=9 then restxt3="9"

cls

restxt4=""-""

if micres4>0 and micres4<9 then restxt4="pP"

then restxt4=""N"
then restxt4="9"

if micres4=0
if micres4=9
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cls

define pattern
pattern=restxtl+restxt2+restxt3+restxt4
label pattern "Pattern of 4 serial smears"

* freq pattern

cls
define case #

case=0
if substr(pattern,1,1)="P" then case=1
if substr(pattern,2,1)="P" then case=1
if substr(pattern,3,1)="P" then case=1
if substr(pattern,4,1)="P" then case=1

label case "Definition of case by microscopy"
labelvalue case /0="Negative"
labelvalue case /1="Positive”

define yield __

if substr(pattern,1,3)="N--"" then yield="N99"

if substr(pattern,1,3)="NN-"" +then yield="NN9"

if substr(pattern,1,3)="NP9" then yield="NPx"

if substr(pattern,1,3)="NPP" then yield="NPx"

if substr(pattern,1,3)="PNP" then yield="Px "

if substr(pattern,1,3)="PP-" then yield="Px"
label yield "Incremental yield of first 3 smears”

keep idpat sex marital \
visitdatel visitdate2 visitdate3 visitdate4 \
sputuml sputum2 sputum3 sputum4 \
micresl micres2 micres3 micres4 \
case pattern yield
savedata "d_ex0l.rec" /replace

FAEAAXAAAXAAAAAXAAAXAAAXAAXAAAAALAXAAAAXhx

* Produce tables on smear pattern and incremental yield

cls
close
read "d_ex0l1_aggregate.rec"

set option graph /sizex=400
set graph footnote="d_ex01_aggregate"

set echo=off
cls
boxplot meabs /by=sex /bw /sub=" Female Male™

cls
close
read "d_ex0l.rec"

title "Table 1. Pattern of serial smear results”

tables case pattern

select case=1

title "Table 2. Incremental yield among positive results"
tables sex yield /c /PCT

set echo=on

s = s =

* Clean up

set echo=off
define yesno # global
cls
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yesno=?Delete temporary files: 1=yes 0=no?
imif yesno=1 then

erasepng Zall /noconfirm

erase "'temp_Ol.rec"

erase "temp_01.chk"

erase ''temp_02.rec"

erase "temp_02.chk"

erase "'d_ex0l1_aggregate.chk"

erase "'d_ex0l1l_aggregate.rec"

select

cls

type "All temporary files erased"” /h2
else

select

type "File D_EXO1_EXAMINEE.REC remains open" /h2
endif
set echo=on
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Exercise 2: A statistical process control chart

At the end of this exercise you should be able to:
a. Aggregate data into the format required for a binomial outcome

b. Create a statistical process control chart for a proportion

EpiData Analysis offers a variety of statistical process control (SPC) graphs. In this exercise
we will deal with the determination of a proportion that changes over a period of time, and to
what extent this variation deviates significantly from the expectation.

Let’s assume that you have 1,200 observations during one year in a laboratory. Among these,
10 per cent (120) have positive result. We could determine the standard deviation and a
confidence interval around the positive result or go one step further and take the average we
expect for one month (12 of 100) with some measurement of uncertainty around this monthly
estimate and then chart the actually observed monthly proportion. This would be a correct
procedure if the expected monthly denominator is exactly one twelfth of the annual
observation. However, this is rarely the case if ever and more likely is the scenario that the
denominator varies in each month.

An SPC graph takes these fluctuations in the denominator into account and calculates the
uncertainty as a function of the denominator in the element that is of interest (in this example
the month). While there are some discussions on what is best to use, it has become customary
to use 3 standard deviations as the upper and lower, so-called control limits. In the chart
below, the proportion of scanty positive sputum smear microscopy results among all positive
results is shown for Mongolia from the large laboratory register study over a one-year period:

Statistical Process Chart for Scanty Positive Results
Among all Positive Results, Mongolia, 2003

=
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2 1 e Lot

Proportion scanty positive
among all positive results (%)

Mongolia

T w A v o 7 A s o v o
Month (2003)

Because the denominator differs in every month, the upper and lower control limits also differ
from month to month.

We will be looking at examinations (not at examinees) and determine five different
proportions (see below).
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The dataset for the exercise

The dataset to be used in this exercise is the cleaned dataset of the four-country laboratory
study which was provided in the solution to Part C, Exercise 1, dataset C_EXO1.REC which
is included as a “supplementary required file” with the current exercise with the name
MMUZ .REC. MMUZ .REC is slightly different from C_EXO1 _REC in that the coding for the
registration date has been corrected in a few records with an apparent error and the field
REGYEAR has been removed.

To simplify the task (see specifics at the end), you will limit the analysis to the laboratories in
Uganda and to tuberculosis suspects presenting for a diagnostic examination.

The time periods

The Uganda dataset contains information on three years and the unit of measurement of time
will be the month. Because each month will thus appear three times (in each year), a new
variable must be created that gives a sequential number for each month over the three-year
period.

The outcome

The outcome is the monthly proportion of some type of positive results among either all
smears or among positive smears.

There are five different proportions we might be interested in: 1) positive smears of any grade
among all smears, 2) scanty positive smears among all smears, 3) low-positive smears
(defined as either scanty positive or 1+ positive) among all smears, 4) scanty positive smears
among all positive smears, and 5) low-positive smears among all positive smears.

Aggregating the data into the correct format

What is thus needed are counts of examinations with the characteristic (a scanty, a low-
positive, or any positive result) among all examinations or among all positive examinations.
To this end, we aggregate the data as detailed in Part B, Exercise 3.

Making a statistical process control (SPC) chart for proportions over time

The above aggregate file is all we need to get an SPC chart, the general command for which
IS:

pchart numerator denominator [time unit]

Proposed procedure in writing the program

It is proposed to split up the program into five distinct sequential procedures:

1) Make the basic dataset

2) Count all smears, all positive, all low-positive smears, and all scanty positive smears
3) Aggregate the months and sum up the smears in question

4) Make the SPC charts
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1) Make the basic dataset

In the basic dataset we need to create the years and the months as separate variables and make
the appropriate selections:

Month and year of recording: the registers were collected reporting laboratory results during
one year up to three years between January 1999 and December 2003. When making a cross-
tabulation of country versus registration year (create a field for registration year from
REGDATE), we see that:

Country
Year of registration Moldova Mongolia Uganda Zimbabwe Total
1999 4] 0 17300 0 17300
2000 4] 0 18662 0 18662
2001 4] 0 1g088 1213 15301
2002 a 149 0 29307 254586
2003 17725 22406 0 3958 44089
Total 17725 22555 54050 34478 126808

It is thus best to sequentially number all the 60 months from beginning to the end, even if at
the end we will require only the three years covered by Uganda.

Select for diagnostic examinations, country, and range of months.
Save the dataset with a new name.

2) Count all smears, all positive, all low-positive smears, and all scanty positive smears

Create four new variables that count for each record respectively all smears, all positive
smears, all low-positive smears and all scanty positive smears

3) Aggregate the months and sum up the smears in question and save them to four different
files

The element to be aggregated is the month and for each month one must have the relevant
smears (all, all positive, all scanty positive, all low-positive).

4) Make the SPC charts
The appropriate chart type for this binomial outcome is a PChart which has the format:

pchart numerator denominator time

Task

« Produce five PCharts to display the proportion of 1) positive smears among all smears,
2) low-positive smears among all smears, 3) scanty positive smears among all smears, 4)
low-positive smears among all positive smears, and 5) scanty positive smears among all
positive smears.
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Solution to Exercise 2: A statistical process control chart

Key points:

e You must determine on how to aggregate data to obtain the numerator and
denominator and, where necessary, the time components over the
observation period

e For a binomial outcome, a PChatrt is the appropriate SPC chart

Task

« Produce five PCharts to display the proportion of 1) positive smears among all smears,
2) low-positive smears among all smears, 3) scanty positive smears among all smears, 4)
low-positive smears among all positive smears, and 5) scanty positive smears among all

positive smears.

These are the five PCharts:

Proportion positive smears among all smears
Uganda, 1999-2001
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Course Part 0. Exercise O_EX02, in EpiData Analysis

Proportion scanty pos smears among all smears
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Proportion scanty pos smears among all positive smears

Uganda, 1999-2001

1999 2000 2001

Per cent scanty positive
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Course Part D, Exercise [ EX02, in EpiDsta Analysis
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Thisisthe program d_ex02. pgmthat produced them:
* Part D, Exercise 2

1) Determ ne the proportion of positive
smears anmong all snears
2) Determine the proportion of |ow postive
smears anong all positive snears
3) Determine the proportion of scanty positive
semars anong all positive snears
Definition of positive: any quantified positive
or any scanty (quantified scanty or unquantified scanty)
Definition | ow positive: any snear which is 1+ positive or scanty positive

L T

* ok

Witten by: Hans L Ri eder
First version: 26 Jun 2011
* Last revision: 29 Apr 2013

cls
cl ose
| ogcl ose

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R

* Procedural steps

1) Make basic dataset

2) Start selection process
3) Aggregate data

4) Make SPC charts

*
*
*
*

LR R R R R R R R R R R R R R R R R R R R R R R R R R R

* 1) Prepare basic dataset

cls
cl ose

read "nmuz.rec"

define regyear ####
regyear =year (regdat e)
| abel regyear "Registration year"

cls
tabl es country regyear

gen i mmseq=0

i f year(regdate)=1999 then mseq=nont h(regdate)

i f year(regdate)=2000 then mrseq=nont h(regdat e) +12
i f year(regdate)=2001 then mrseq=nont h(regdat e) +24
i f year(regdate)=2002 then mmseq=nont h(regdat e) +36
i f year(regdate)=2003 then mmseq=nont h(regdat e) +48
| abel nmseq " Sequential nonth"

sel ect reason=0

sel ect country=3

sel ect mmseq>0 and mrseq<37

* The sel ection above is not necessary for Uganda al one
* as there are no exaninees in 2003

keep resultl result2 result3 regyear mmseq
savedata "tenp_01.rec" /repl ace
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* 2) Count all snears, all positive, all scanty positive
* all |low positive snears

cls
cl ose
read "tenp_Ol.rec"

cls

* Count all snears

* Note: non-sensical sequences renoved, thus sinply:
gen i allsnears=1

if result2<>9 then allsnears=2

if result3<>9 then allsnears=3

| abel allsmears "Nunber of snears”

cls

* Count all positive quantified snears

* (include scanty not quantified)

gen i allposl=0

if resultl1>0 and resultl<4 then allposl=1
if resultl=5 then al |l posl=1
gen i allpos2=0

if result2>0 and result2<4 then all pos2=1
if result2=5 then al | pos2=1
gen i all pos3=0

if result3>0 and result3<4 then all pos3=1
if result3=5 then al | pos3=1
gen i allpos=all posil+all pos2+all pos3

| abel allpos "Nunber of positive snears"

cls

* Count all scanty snears

* (include scanty not quantified)

gen i scant pos1=0

* (include scanty not quantified)

if resultl>0 and resultl<l then scantposl=1
if resultl=5 then scant posl=1
gen i scant pos2=0

if result2>0 and result2<1l then scant pos2=1
if result2=5 then scant pos2=1
gen i scant pos3=0

if result3>0 and result3<1l then scantpos3=1
if result3=5 t hen scant pos3=1
gen i scantypos=scant posl+scant pos2+scant pos3
| abel scantypos "Nunber of scanty positive snears”

cls

* Count all |ow positive snears

* (include scanty not quantified)

gen i | owpos1=0

if resultl1>0 and result1l<2 then | owposl=1
if resultl=5 t hen | owpos1=1
gen i | owpos2=0

if result2>0 and result2<2 then | owpos2=1
if result2=5 then | owpos2=1
gen i | owpos3=0

if result3>0 and result3<2 then | owpos3=1
if result3=5 then | owpos3=1
gen i | owpos=l owposl+l owpos2+l owpos3

| abel | owpos "Nunber of |ow positive snears"

keep regyear mmseq al |l snears al |l pos scantypos | owpos
savedata "tenp_02.rec" /repl ace
R R R R R R R R R

* 3) Aggregate data

cls
cl ose
read "tenp_02.rec"

agg mmseq /sumFal | snrears /sumFal | pos / sumescant ypos / sumel owpos / cl ose
drop n nallsml nall pos nscant pos nl owpos

renane sunallsnl to allsnears

renane sumal |l pos to all pos

rename sumscantl to scantpos

renane sunl owpos to | owpos
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drop n nallsml nallpos nscantl nl owpos
savedata "tenp_03.rec" /replace

khkhkkhkhkhhhhhkhhkhhhhhhhkhhhhhkhhkhhkhhhkhhkhhhhhhkhdkhhhkk

* 4) Make SPC charts

set option spc= /sizex=500 /sizey=350
set graph font size=9

cls
cl ose
| ogcl ose

read "tenp_03.rec"

set echo=of f
pchart allpos allsnears mmseq /xtext="Mnth of observation" /bw\
/ytext="Per cent |ow positive" \
/ti="Proportion positive snears anong all snears" \
/ sub="Uganda, 1999-2001" \
/fn="Course Part D, Exercise D _EX02, in EpiData Analysis" \
/b=12 /b=24\
/xl'ined=12.5 /x|l ined=24.5 \
/t1\
/text="120, 60, 1999, 0" \
/ t ext =" 260, 60, 2000, 0" \
/ t ext =" 400, 60, 2001, 0"

pchart scantpos allsnears mmseq /xtext="Mnth of observation" /bw\
/ytext="Per cent scanty positive" \
/ti="Proportion scanty pos snears anong all snears" \
/ sub="Uganda, 1999-2001" \
/fn="Course Part D, Exercise D EX02, in EpiData Anal ysis" \
/b=12 [ b=24 \
/xl'ined=12.5 /x|l ined=24.5 \
/t1\
/text="120, 60, 1999, 0" \
/ t ext =" 250, 60, 2000, 0" \
/ t ext =" 400, 60, 2001, 0"

pchart | owpos allsnears mmseq /xtext="Mnth of observation" /bw\
/ytext="Per cent scanty positive" \
/ti="Proportion | ow positive snmears anong all snears" \
/ sub="Uganda, 1999-2001" \
/fn="Course Part D, Exercise D EX02, in EpiData Analysis" \

/[ b=12 /[ b=24 \
/xl'ined=12.5 /xlined=24.5 \
/t1\

/text="120, 60, 1999, 0" \
/ t ext =" 260, 60, 2000, 0" \
/ t ext =" 400, 60, 2001, 0"

pchart | owpos all pos mrseq /xtext="Mnth of observation" /bw\
/ytext="Per cent |ow positive" \
/ti="Proportion | owpos snears anong all positive snears" \
/ sub="Uganda, 1999-2001" \
/fn="Course Part D, Exercise D EX02, in EpiData Anal ysis" \

/b=12 /[ b=24 \
/xl'ined=12.5 /xlined=24.5 \
/t1\

/text="130, 60, 1999, 0" \
/ text =" 260, 60, 2000, 0" \
/ t ext =" 400, 60, 2001, 0"

pchart scantpos all pos mmseq /xtext="Mnth of observation" /bw\
/ytext="Per cent scanty positive" \
/ti="Proportion scanty pos snears anong all positive snears" \
/ sub="Uganda, 1999-2001" \
/fn="Course Part D, Exercise D EX02, in EpiData Anal ysis" \

/b=12 /[ b=24 \
/xl'ined=12.5 /xlined=24.5 \
/t1\

/text="120, 60, 1999, 0" \
/ t ext =" 250, 60, 2000, 0" \
/ t ext =" 400, 60, 2001, 0"

set echo=on
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Exercise 3: Survival analysis

At the end of this exercise you should be able to:
a. Understand the indications for survival analysis
b. Be able to do a simple survival analysis in EpiData Analysis

An example of a survival analysisusing the Kaplan-Meier method

We observe people over time, starting in 2007 into 2009 and note whether or not they develop
an event (whatever it may be) during the observation time as shown for 26 individuals in the
following graph:

)
\J

@)

O)

2007 2008 2009

Year of observation

We can think of this setting like of an institution, such as a prison, where inmates enter the
prison and are discharged at some time. During incarceration some may develop tuberculosis.
If our interest is focused on the year 2008, we have two measures of the magnitude of the
problem.

We might calculate the incidence rate in the year 2008. The numerator is 4 cases. The
denominator is person-time of observation. As the following table shows, we know the date
of entry and exit from the institution, and the date the event occurs among those who had and
event:

ID Entry date Exit date Event Event date Obs start Obs end Obs days

A 20-01-2007  04-03-2008 No 01-01-2008  04-03-2008 63
B 24-02-2007  23-02-2009  Yes 11-04-2008  01-01-2008  11-04-2008 101
Cc 18-03-2007  07-08-2008 No 01-01-2008  07-08-2008 219
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D 07-04-2007  18-02-2008 No 01-01-2008  18-02-2008 48
E 11-05-2007  24-09-2008 No 01-01-2008  24-09-2008 267
F 18-06-2007 24-11-2008  Yes 23-03-2008 - -
G 03-07-2007  02-01-2009 No 01-01-2008  31-12-2008 365
H 12-08-2007 03-02-2009  Yes 11-12-2007  01-01-2008  31-12-2008 365
| 02-09-2007  24-11-2008 No 01-01-2008  24-11-2008 328
J 10-10-2007  02-03-2009 No 01-01-2008  31-12-2008 365
K 18-11-2007  23-06-2008 No 01-01-2008  23-06-2008 174
L 01-12-2007  03-06-2009 No 01-01-2008  31-12-2008 365
M  02-01-2008 10-01-2009  Yes 11-12-2008  02-01-2008  11-12-2008 344
N 31-01-2008  06-08-2008 No 31-01-2008  06-08-2008 188
O  03-04-2008 30-11-2009 No 03-04-2008  31-12-2008 272
P 28-04-2008 05-07-2009  Yes 30-06-2009  28-04-2008  31-12-2008 247
Q  25-05-2008 02-03-2009 No 25-05-2008  31-12-2008 220
R 12-06-2008  12-12-2008 No 12-06-2008  12-12-2008 183
S 15-07-2008  02-03-2009  Yes 22-02-2009  15-07-2008  31-12-2008 169
T 23-07-2008  20-10-2008 No 23-07-2008  20-10-2008 89
U 10-08-2008  04-06-2009 No 10-08-2008  31-12-2008 143
V  02-09-2008 02-01-2009 No 02-09-2008  31-12-2008 120
W  27-09-2008 23-04-2009 No 27-09-2008  31-12-2008 95
X 13-10-2008  11-08-2009 No 13-10-2008  31-12-2008 79
Y 14-11-2008  23-09-2009  Yes 03-12-2008  14-11-2008  03-12-2008 19
z 26-12-2008  15-07-2009 No 26-12-2008  31-12-2008 5
Days 4833
Cases 4
Cases/1000 person-days 0.828
Cases/100 person-years 30.2

Each person contributes person-time of observation, starting earliest from the beginning of the
year 2008 or later if entry into the system was later. Person-time is contributed until exit from
the ingtitution or up to the point of the event if either happened in the year 2008. If the event
happens later, observation time ends at the right-censoring point of 31 December 2008.
Individual F developed the event in 2007 and although still in the system in 2008 does not
contribute any person-time of observation in 2008. Individuas P and S developed the event
only in 2009 and are thus not counted in 2008 and they contribute to person-time of
observation through the end of the year 2008. Thus summed up, the 25 of the 26 inmates
contributed 4,833 days of observation time which gives a case rate of 0.8 per 1,000 person-
days of observation, or annualized, 30.2 cases per 100 observation years.

Survival analysis

The second way to look at the size of the problem is to ask what the probability for an
individual isto “survive” the year 2008 without devel oping the event.

We exclude the person who had the event already in 2007 and sort the persons by the time of
event or censoring (discharge or latest end of 2008). We note the number at risk of the
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beginning of the interval, then the number who got censored, then how many were left after
censoring, and finally how many get an event during the interval:

Atrisk at beginning Censored Atriskatend Eventatend Proportion surviving Survival

25 1 24 0

24 0 24 1 23/24 0.958
23 1 22 0 0.958
22 1 21 0 0.958
21 1 20 0 0.958
20 0 20 1 (19/20)*0.958 0.910
19 1 18 0 0.910
18 1 17 0 0.910
17 0 17 1 (16/17)*0.910 0.857
16 1 15 0 0.857
15 1 14 0 0.857
14 1 13 0 0.857
13 1 12 0 0.857
12 1 11 0 0.857
11 1 10 0 0.857
10 1 9 0 0.857
9 1 8 0 0.857
8 1 7 0 0.857
7 1 6 0 0.857
6 1 5 0 0.857
5 1 4 0 0.857
4 0 4 1 (3/4)*0.857 0.643
3 3 0 0 0.643

At each point where an event (not censoring) happens, we calculate the survival probability
by dividing the number “surviving” after the event by the number at risk at the beginning of
the interval when the event occurred.

Y ou may note that censoring during an interval is assumed not to affect survival probability
during that interval, but censored individuals are also subtracted from those at risk for the next
interval. *® This assumption is a simplification because censoring may, under certain
circumstances, indeed be affecting the survival probability during the remaining interval. In
any case, however, taking both the occurrence of the event and censoring into account for
each interval following an event is a much more appropriate way to calculate survival than the
proportion with an event among all who entered the cohort or by removing those censored
from the cohort.

Graphicaly, we summarize the Kaplan-Meier survival probability as a step graph, sometimes
showing the points when an individual was censored:
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Example Kaplan-Meier Survival Plot
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1. Kaplan E L, Meler P. Nonparametric estimation from incomplete observations. J Am
Stat Ass 1958;53:457-81.

2. Bland JM, Altman D G. Surviva probabilities (the Kaplan-Me er method). (Statistics
notes). BMJ 1998;317:1572.

3. Fink SA,BrownR S, Jr. Survival anaysis. Gastroenterol Hepatol 2006;2:380-3.

Survival analysisin EpiData Analysis
The command for a Kaplan-Meier survival analysisin EpiData Analysisis:
Iifetable outcone interval

or

lifetable outcone startdate enddate

There are a multitude of options available both lifetable-specific options and general graph
options. Use the Help file to test out various options until you have the survival plot that suits
your needs.

Tasks

The purpose of the exercise is to demonstrate quantitatively the probability of remaining
without an event.

We use to this end a real dataset from a tuberculosis program, although we have removed
any identifier and most variables, and retained to simplify your work only records of
patients who have an exact date of treatment start and an exact date of treatment end. The
dataset is provided as a supplementary filed_ex03_required.rec.

1) Define a binomial outcome, where “favorable’ is cured or treatment completed and all
other outcomes are * unfavorable’

2) Do the lifetable analysis only for new sputum smear-positive cases and show the
survival probability stratified by sex
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Kaplan-Meier survival probability

=

S

I_I—
\_|_I_|_|; Female

Male

0 50

I I I
100 150 200

Days since treatment start

I
250

I
300

I
350

EpiData course: Exercise D_EX03
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Solution to Exercise 3: Survival analysis

Key points:

¢ In this simplified example, there was no censoring, people either had the
even or they didn’t

e Survival analysis requires two variables, the time when the event occurred
or the endpoint of observation, and whether there was an event or not

Tasks

The purpose of the exercise is to demonstrate quantitatively the probability of remaining
without an event.

We use to this end a real dataset from a tuberculosis program, although we have removed
any identifier and most variables, and retained to simplify your work only records of
patients who have an exact date of treatment start and an exact date of treatment end. The
dataset is provided as a supplementary filed_ex03. rec_requi r ed.

1) Define a binomial outcome, where “favorable’ is cured or treatment completed and all
other outcomes are * unfavorable’

2) Do the lifetable analysis only for new sputum smear-positive cases and show the
survival probability stratified by sex

The graphic output produced by the program D_EX03. PGV

Kaplan-Meier survival probability

Female

Male

=
w

Favorable outcome probakbility

T T T T T T T T
0 50 100 150 200 250 300 350
Days since treatment start

EpiDats courss: Exercise 0_EX03

The program D_EX03. PGMto produce the above graphic output:

Part D, Exercise 3

Survival analysis

Tuber cul osi s case register:
Treat ment outcone

I T

*

Witten by: Hans L Ri eder
* First version: 30 Oct 2010
* Last revision: 29 Apr 2013
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cls
cl ose
| ogcl ose

EIE R R I R I R R S O

* Create dataset

cls
cl ose
read "d_ex03_required.rec"

define advout #

advout =1 // adverse outcone
i f outcone<=2 then advout=0 // favorabl e outcone
| abel advout "Treatnent outcone”
| abel val ue advout /0="Favorabl e"
| abel val ue advout /1="Adverse"

gen i case=0

if snD0>0 and snD0<9 then case=1
sel ect case=1

sel ect sex<>9

sel ect category=1

keep sex advout interval
savedata "tenp_01.rec" /repl ace

EIE R R R R R I R R I I

* Anal ysi s

cls
cl ose

read "tenp_01.rec"

cls

set option graph=/si zex=600 /sizey=350

set graph font size=9

lifetabl e advout interval \
/ by=sex \
/i=b30 /adj \
/ noci \
/ym n=0. 85 \
/ymax=1 \
/[t \
/ti="Kapl an- Mei er survival probability" \
/fn="Epi Data course: Exercise D EX03" \
/ xtext="Days since treatnent start" \
/yt ext =" Favor abl e out come probability" \
/text="335, 90, Fenual e, 0" \
/t ext =" 335, 155, Mal e, 0"
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Exercise 4: Creating a menu for standard reports

At the end of this exercise you should be able to:
a. Write an HTML-based interface for a menu

b. Writing programs with interactive prompting

This exercise involves working with HTML to make a user-friendly menu-based interface

allowing data entry and running EpiData Analysis programs on clicking which produce
standard reports with interactive prompting for choices.

The end product interface will appear as follows:

Quarterly reports on case finding //
and treatment outcome \\ :I:

Enter data
= Access EpiData Entry

Create reports

A quarterly report on case-finding

% A quarterly report on treatment outcome

Terminate session

2 FErase temporary session files

6‘ Exit the report menu

We will structure the exercise as follows:

Preparatory work
Installing EpiData Entry and EpiData Analysis
Delete an obsolete sub-folder and create new sub-folders
Unzip the required files from the course website into the relevant sub-folder

Background how EpiData Analysis starts and how to shape its looks when opening

Making the interface in HTML
Using an HTML editor to make the skeleton of the interface
Editing the HTML file

Making the EpiData Analysis programs
The program to produce the quarterly report on case finding

Make the basic dataset
Make the interactive selection process
Make the charts side by side

The program to produce the quarterly report on treatment outcome
Make the basic dataset
Make the interactive selection process

course_d_ex04_task
Page 1 of 25




Preparatory work
Installing EpiData Entry and EpiData Analysis

First make sure your “Normal EpiData Analysis” is updated to the newest version. The
recommended location for both EpiData Entry and EpiData Analysis is Cz\EP IDATA.

In addition, we will install EpiData Entry and EpiData Analysis into a separate folder (make it
user-defined to keep control over what’s going to happen). You could also just copy the files
and sub-folders in your C:\EPIDATA to C:\EPIDATA REPORT. We simulate here what
happens if you start from scratch. When prompted for the path, put it into:

c:\epidata_report
You will get in this folder three sub-folders and 25 files:

languages\
samples\

temp\
English.ea.lang.txt
Epdintro.pdf
EPIDATA.CNT
EpiData.exe
EPIDATA.HLP
epidata.ini
EpiData. Ibl
epidatastat.10
epidatastat.12
epidatastat.15
epidatastat.20
EpiDataStat.exe
epidatastat.ini
epiout.css
epiout_b.css
epiout_w.css
epiprint.css
Francais.ea. lang.txt
license.txt
preventdouble.ea
readme.rtf
unins000.dat
unins000.exe
unins00l1l.dat
unins001.exe

Delete unnecessary sub-folders and create new sub-folders

The samples sub-folder is superfluous for this exercise and can be deleted. Instead create
four new sub-folders, so that you have a total of six sub-folders:

images\
languages\
originals
pgm\
required\
temp\

English.ea.lang.txt
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In the sub-folder “languages” delete:

cn\
en\
A
images\

In the sub-folder “temp” you have (and can delete both):

doees\
examples

Of the 25 files in the root you can delete all that are marked below:

English.ea.lang.txt
Epdintro—pdf
EPIDATA.CNT
EpiData.exe
EPIDATA.HLP
epidata.ini
EpiData. Ibl
epidatastat.10
epidatastat.12
epidatastat.15
epidatastat.20
EpiDataStat.exe
epidatastat.ini
epiout.css
epiout_b.css
epiout_w.css
epiprint.css
Francais.ea. lang.txt
license.txt
preventdouble.ea
readme.rtf
usAns000-dat

It is of course not necessary to delete all these files but it reduces package size (notably the
uninstall files).

Unzip the required files from the course website into the relevant sub-folder
The course website contains a zip file with 23 required files:

epidata.ini
epidata.png
epidata_wikiL.png
epidatastat.png
eraser.png
next.gif
quit.jpg
sample_2004.chk
sample_2004.eix
sample_2004.qges
sample_2004.rec
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sample_2005.chk
sample_2005.eix
sample_2005.qges
sample_2005.rec
sample_2006.chk
sample_2006.ges
sample_2006.rec
side_by_ side_graphs.html
start_template_htm
uganda.chk
uganda.rec

union. jpg

Unzip all these 23 files into the EPIDATA_REPORT\REQU IRED sub-folder. Then move and
over-write if necessary as follows:

Move the 7 image files from the EPIDATA_REPORT\REQUIRED sub-folder to the
EPIDATA_REPORT\IMAGES sub-folder:

epidata.png
epidata_wikiL.png
epidatastat.png
eraser.png
next.gif

quit.jpg

union. jpg

Move the 14 EpiData files (plus an *_HTML file) from the EPIDATA_REPORT\REQUIRED
sub-folder to the EPIDATA_REPORT\ORIGINALS sub-folder:

sample_2004.chk
sample_2004.eix
sample_2004.qges
sample_2004.rec
sample_2005.chk
sample_2005.eix
sample_2005.qges
sample_2005.rec
sample_2006.chk
sample_2006.ges
sample_2006.rec
side_by side_graphs.html
uganda.chk
uganda.rec

Move from the EPIDATA_REPORT\REQUIRED sub-folder to the EPIDATA_REPORT
\LANGUAGES\EN sub-folder the file:

start_template_htm
Finally, move (and overwrite the existing) the:
epidata.ini

file to the root of the C-\EPIDATA_REPORT. And with that all “required” files should have
been moved. Your “REQUIRED” folder should be empty and you can delete it.

Open EpiData Analysis by double-clicking its EpiDataStat.exe executable file and
adjust and save font sizes when you see:
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&2 EpiData Analysis V2.2.2.182
File Edit Data Windows Results Help
| °| || = Bead H'*| [T Browse H'>| Graph ||| Analyzis H"| m Editar H'>| * Duit ‘

Basic setup of the EpiData Analysis programme:

1. Change Position and size of EpiData Analysis
o Save Screen Position

2. Select background and text colour
o White background Black background

3. Choose text font size

o 1 12 15 20

4. Save changes and Start

so that you end up with an empty screen, save the Windows position and exit EpiData
Analysis.

Background how EpiData Analysis starts and how to shape its looks when opening

In any software you may use, there is an executable file that starts the process of opening the
program and displaying the standard interface. In EpiData Analysis, this file is in the root of
the folder in which you installed the program and its name is:

EpiDataStat.exe

This file contains all the essential code to direct EpiData Analysis to do what it is expected to
do. Publishing this code will make EpiData Analysis what we call “open-source” software.
While the designers and programmers of EpiData software are working on preparing this
source code with sufficiently detailed documentation to ultimately make it open-source, the
time is not yet quite mature to do so because the documentation must be un-ambiguous and
clear for any other developer to derive usefulness for further development from it. As we are
not software developer ourselves, we do not have any need to know the source code, the only
thing we need to know is some very basic things that this executable file does, and how we
can override certain things to meet our needs.

Among other files, the executable file looks first for an HTML file that is located in the
EPIDATA_REPORT\LANGUAGES\EN sub-folder:

start.htm
If we double-click this file it opens in out default browser and this is the display we get:
EpiData Analysis Copyright 2002-2009 Epidata Association www.epidata.dk

« Seeintroduction documents in Help menu
» Check regularly for updated help files and documentation : www.epidata. dk

We can change this visualized part to our liking in the start._htm file which will be one of
our tasks.

When we open EpiData Analysis, we see in addition the version display, the menu bar, and
the process bar:
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& EpiData Analysis V2.2.1.171

File Edit Data Windows Results Help

gl Dglosel = Bead |'> [T Browse |" Graph | Analyziz |'> {un] E ditar |'> X Luit

EpiData Analysis Copyright 2002-2009 Epidata Association www epidata dk

« Seeintroduction documents in Help menu
« Check regularly for updated help files and documentation : www epidata dk

The upper component:

& EpiData Analysis V2.2.1.171

File Edit Data Windows Results Help

QI Dglosel & Read |" [T1 Browse |" Graph | Analysis |" B Editar |-.' X Quit |

is part of the default defined in the executable file. It is, however, possible to suppress part or
all of it by modifying the EpiDataStat. ini file.

With the opening of EpiData Analysis, a small program called EpiDataStat. ini is run.
You can access it from the Edit menu:

& EpiData Analysis V2.2.1.171

File | Edit Data Windows Results H
Edit History

Copy ci+C
Copy as html Shift+Ctrl+C
Select all Ctrl+a
Search Ctrl+F

Repeat Search Fil

Edit Setup (EpiDataStat.ini)
Edit Results (himl)

As we have exited EpiData Analysis, we will now look for this EpiDataStat. ini file in
the root of our folder and open it in our preferred text editor. Its initial default script is:

* EpiData Analysis default settings file
* Edit the next lines to change size or font
set echo=off

* Viewer font and size: (plus editor and help windows)
set browser font size =12

set graph font size =12

set viewer font size =12

set window font size =12

set editor font size =12

set viewer font name ="Verdana,Courier"

* uncomment next two lines to display Chinese Characters
*SET viewer font charset = ''gb2312"
*set viewer font name="Arial Unicode MS

AEAAAKXAAAAAAXAAAXAAAAXAAAXAAAAAAAXAAAALAAAXAAAAAAXAA AKX AAXX

* Set options defined during installation:

* To see other set: issue "set" command or look in help file (F1)
AEAAXAXAXAAAAAAXAXAAXAXAAAXAXAAXAXAAXAXAAAXAXAAAXAAAXAXAAXAXAAAXAAAAXAAAXK

set display variables=0FF

set display databrowser=0FF

set output open=0FF

* Default folder defined as:

cd C:\EpiData_report\temp
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set output folder="C:\EpiData_ report\temp
set language=english
set echo=0ON

If we strip it of all comments, what remains is:

set echo=off

set browser font size =12

set graph font size =12

set viewer font size =12

set window font size =12

set editor font size =12

set viewer font name ="Verdana,Courier"

set display variables=0FF

set display databrowser=0FF

set output open=0FF

cd C:\EpiData_report\temp

set output folder="C:\EpiData_report\temp
set language=english

set echo=0ON

a series of SET commands that tells EpiData Analysis some defaults that are operative until
we change. We asked you before to write over this file and that replacing file differs from the

above (comments that remain are not shown) is shown in red font:

1 set echo=off

2 cd temp

3 set display mainmenu =ofTf

4 set display command prompt=off

5 set display worktoolbar =off

6 set viewer font size =12

7 set window font size =12

8 set editor font size =12

9 set viewer font name ="Verdana,Courier"
10 set display variables=0FF

11 set display databrowser=0FF

12 set output open=0FF

13 set output folder="..\temp"

14 set language=english

15 set echo=on

16 set start page ="__\languages\en\start_tb._htm"

If we rearrange a bit to put similar things together, we may summarize as:

set echo=off
cd temp

set start page ="__.\languages\en\start_tb_htm"
set output folder="._\temp"

set viewer font size =12

set window font size =12

set editor font size =12

set viewer font name ="Verdana,Courier"
set language=english
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set display variables =off
set display databrowser  =off
set display mainmenu =off
set display worktoolbar =off
set display command prompt=off
set output open =off

set echo=on

We turn the echo off and on respectively at the beginning and at the end, so that we don’t
notice that it is run.

We then direct EpiData Analysis to go to the (above created) sub-folder
EPIDATA _REPORT\TEMP. EpiData Analysis will be in this place when you start with an
analysis and if you need to access data files or a program file or any other file, you will need
to tell it where these are located relative to this location.

Relative locations

This might be an opportune time to introduce the concept of relative and absolute path. The
path:

C:\epidata_report\languages\en

is an absolute path. It defines the drive (“C:=\") and where within this drive one finds the
folder and its named sub-folders. If we were to write this into the EpiDataStat. ini file,
it would be alright as long as both is true, the drive and the path. If we would give the
“package” with the “epidata_report” to somebody else it would therefore only work if
that person were to copy it also into the root of his or her PC and if that main drive actually
had the name “c:\”. It wouldn’t work from a USB drive for instance. However, if we
would give the “package” to a colleague and inside the EpiDataStat. ini file all file
locations were given relative to the “container” “epidata_report”, then it would work
from any location on the PC or indeed from an external drive with another drive designation
than “c:\”. We could go one step further, and say that we don’t even want to name
“epidata_report” as “epidata_report”, so that a user is entirely free to give any
name to this container and it would still be working.

What we need is a folder separator, and this is the backslash (“\”) and the replacement
indicator for the parent folder (directory), which is the double period (“..”). If we thus
write:

“..\temp\sometext.txt”

we refer to a file “sometext. txt” which is located (absolute path) in a folder temp which
in itself is located in another folder that is not named. If we are in that other folder (whatever
its name might be) than we refer relatively to it here and have no need to name it. This is
precisely what we are doing here with this:

set start page ="_.\languages\en\start_tb._htm"

We are in EpiData Analysis which is in the folder epidata_report. In this folder we
have a sub-folder “languages”, directly one level below the “epidata_report” and we
can thus replace the parent directory “epidata_report” with “. .” and insert the “\” as
the folder separator followed by the designation of the “languages” sub-folder. This
approach allows us to give the parent directory any name we wish: all that must be guaranteed
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is that the sub-folder has a fixed position relative to the parent folder. Let’s evaluate how we
can move around within our “container” epidata_report. When we start EpiData
Analysis from the EpiDataStat.exe file, we have our 6 folders at the same level, one of them
being the temp folder. We get first into this folder with:

cd temp

To get back from within this folder to the root (epidata_report), we would type:

cd ..

indicating that with the two periods that we want to go to the parent folder. Being in the
parent folder now, we wish to go to the sub-folder en of the languages folder:

cd languages\en

Being now in the en sub-folder and wishing to go to the sub-folder originals of the
“container”, we can do it in 3 steps:

cd ..
cd ..
cd originals

The first line gets us to the parent of en, i.e. to languages, the second gets us to the parent
of languages, i.e. epidata_report, and the third line directs us to the sub-folder
originals of epidata_report. Simpler, we can write this in a single line:

cd __.\..\originals

We have entered a path to a non-existing file:
set start page ="__.\languages\en\start_tb_htm"

While it is now clear why we use this designation for the path, we also note that the file
“start_tb.htm” does not exist in that folder. In the folder en we currently have:
start.htm

start_template_htm

start0.htm
startfont.htm

It is then in a next step that we will create the “start_tb.htm” file. EpiData Analysis will
open despite this error, simply by using the default file “start.htm” which is in this folder
and give us:

2 EpiData Analysis v2,2.2.182

EpiData Analysis Copyright 2002-2013 Epidata Association www.epidata.dk

« See introduction documents in Help menu
« Check regularly for updated help files and documentation : www.epidata.dk

At the bottom, you see don’t see the command line anymore, and only the sub-folder in which
EpiData Analysis is after executing the first four lines:

Chepidata_report\temp O|
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The default style sheet that EpiData Analysis uses is the output.css file, a cascading style
sheet. You could make the style in the start.htm file, but the recommendation of the
World Wide Web Consortium (W3C) is to refer in the main file to another specific (*.CSS)
file that defines the style. This recommendation is for good reasons: you can always change
the style sheet without changing the main HTML file.

You can make your own style sheets but this will require learning a bit more on how to make
one, and this not subject of this exercise.

EpiData Analysis writes log files and other stuff that are useful to review when something
goes wrong. These files are not usually used when all goes as expected and to get them out of
the way, the command line:

set output folder="._\temp"
redirects the output to be stored in the sub-folder TEMP.

With this brief and rather simplified introduction of how EpiData Analysis starts to work, you
should now have an understanding on what the EpiDataStat. ini file does and how you
can always access it and change it on the fly. In your “regular” EpiData Analysis program, it
will often prove useful to direct it with this file to a specific project folder on which you are
currently working with even a series of CD commands as long as the folders exist and you
know that the last CD command in a sequence overwrites all previous ones.

After we are now done with the role of the EpiDataStat. ini file, we have to deal with
the HTML file start_tb._htm, which gets us into learning some basics about the HTML
language.

Making the interface in HTML
Using an HTML editor to make the skeleton of the interface

HTML is the language of the Internet which is interpreted by a browser such as the proprietary
Internet Explorer™ or the open-source and free Firefox® to make it visually comprehensible
and appealing for the user. A simple text that looks like:

This is a simple text to show the browser
interpretation of HTML text and the actual
underying HTML.

4||“

We add above an icon for display.

has the following underlying HTML code in the browser:

<!DOCTYPE html PUBLIC "--W3C~~ DTD HIML 4.01-/EN" "http: v, wd.org TR-htmld-strict.dtd">

<html>

<meta content="textshtml: charset=I30-8859-1" http-equiv="content-type"><{title>templ{stitle>

1

2

3

4

5 <head>
6

7 <~head>
g

9 <body>

10 <big»<{span style="font-family: Arial:;">This is a simple text to show the browser{sspan>

11 <br style="font-family: Arial;"»<span style="font-family: Arial:">interpretation of HIML text and the actual<{/span>
12 <br stvle="font-family: Arial;"><{span style="font-family: Arial;">underying HIML.<{/span><{-/big><br>

13 <img style="width: 32pxz; height: 32pxz;" alt="epidata" sre="file: »C: epidata reportsimages- epidata.png"><br>

14 <big><span style="font-family: Arial;"»We add above an icon for display.</span><-big>

15 <sbody>

17 <s/html>
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This is complex at first look, but when we look at it carefully then we realize that it is a highly
logical language and sequence of instructions to the browser.

In Line 1, information is provided that the language conforms with W3C standards and the
version of HTML it is using and that you can find this confirmed at the W3C website.

Every component in an HTML document has the principle to define the beginning and the end
of the component and the system is the same for all. In the above example we have:

Begin End

<HTML> </HTML>
<head> </head>
<body> </body>

The structure indicates that everything between the opening and ending HTML tags is in fact
HTML. Embedded are two parts, the head and the body, each indicating where it starts and
where it ends. Every HTML page is build around these key parts, and within these you may
have other sub-components imbedded that follow the same principles such as here within the
body:

Begin End

<span> </span>

For the time being, we will leave it at that but will come back later to these principles when
we work specifically on the start_tb._htmfile.

Because of the complexity for the beginner, a multitude of software has been developed
allowing the user to write normally as in a word processor to see what one actually wants to
get. The software translates it into HTML and the page becomes interpretable by the browser.
The advantages of such software are obvious but the downside is that it is often very
expensive (hundreds of Euros perhaps), and not all is adhering strictly to W3C standards
which will make it difficult for some browsers that require strict adherence to interpret the
language properly.

You may have heard about the Mozilla Foundation which produces free and excellent open-
source software, such as the browser Firefox, the email client Thunderbird, the calendar
Sunbird and yes, the HTML editor Nvu. Nvu is still in its infancy and has some problems,
some of which have been resolved with the HTML editor KompoZer which you find on this
course web in the software section and that we will be using.

You do not need to install KompoZer, it is just a zip file. Unzip it into the root of your hard
drive and you get a folder:

KompoZer 0.7.10\
You may make a shortcut to its executable file:
KompoZer .exe

to your desktop and if desired to the quick launch bar to have it accessible at your fingertip
with one click away or simply look for it and double-click the KompoZer . exe file.

Access KompoZer and find the start _template.htm file in the
EPIDATA REPORT\LANGUAGES\EN sub-folder of the project. It is an empty page with a
title:
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Tuberculaosis Quarterly Reports

Spx

That it is not quite empty becomes clear if you tick at the bottom to “Source”:

| Mormal I HTML Tags T |'1 Preview|

In fact, we have taken the normal start.htm file that comes with the installation of
EpiData Analysis, have stripped it down and added a few essentials to prepare it for an
interactive menu (template courtesy, Jens M Lauritsen, April 2008) and saved is under this
start_template.htm file name.

The first thing is to save it as:

start_tb.htm

Remember that we direct the EpiDataStat. ini file to go to this file when initiating:
set start page="..\languages\en\start_tb._htm"

You will be working in the “Normal” tab and the first thing we do is to insert a table with 4
columns and 9 rows (you can count them in the screenshot of the final interface shown at the
beginning). Choose “Precisely”:

Insert Table 3

Quickly | Precisely I Cell

Size

Rows: g

Columns: |4

Width: (100 | |%ofwindow |

Border: |0

and set the Border to “0”. The default for “Border” is 1: a line around each cell is displayed
in the browser. Setting it to “0” allows entering the information into cells instead of using the
Tab key (which we cannot do properly in an HTML page), but the user does not see any line
and remains unaware that we used a table.

If the table cell background is not white, you may have to fiddle with the options for them to
render them white (non-transparent). The best way is to change the background as follows:

1. Put the cursor into the top left cell

2. Right-click, choose “Table select” | “All cells”

3. Right-click again, choose “Table or Cell Background Color”
4. Pick the color (in our case “white”)

In the most upper left cell we insert one of the provided EpiData logos (the
epidata_wikiL.png file from the \IMAGES sub-folder) using the “Insert” menu and also
supply a (required) alternate text for the name:
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Image Properties @

[ Location I Dimensions l Appearance] Link

Image Location:

¥

./ .fimages/epidata_wikilL.png
/| URL is relative to page location
Tooltip:

@ Alternate text: | epidata_logo

Don't use alternate text

Image Preview

Actual Size:

> i

e | Width 159 S
& Height: 153 Advanced Edit...

Then go to the tab “Dimensions” and decrease the current size of the width to 120 pixels:

Dimensions | Appearance | Link

Actual Size

@ Custom Size [J/] Constrain
Width: [120 | |pixels  |v]

Height: (115 pixels |E|

In the “Link” tab add the URL of the EpiData website:
5

Image Properties

l Location l Dimensions l Appearance I Link l

Enter a web page location, a local file, an email address, or select a
Named Anchor or Heading from the popup list:

http:/fwww.epidata.dk E =

Then accept and you get:

B Tuberculosis Quarterly Reports }
1046px 85 5 3

Never mind for now the distortion of the column width. Add the Union logo into the most
upper right cell and make a link to the Union website (http://www.theunion.org) in the same

manner.
Join the central two cells of the first row, add the text and format it (see beginning of this

Exercise) to get:
*“ Quarterly Reports on Case Finding and (
E=] Y Treatment Results \

Continue adding text, formatting it, and add the appropriate icons into the appropriate places
until you have the complete lay-out:
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http://www.theunion.org/

Quarterly Reports on Case Finding and (
Treatment Results

S

Enter Data

|

Access EpiData Entry

Create Reports

A quarterly report on case finding

A quarterly report on treatment results

Terminate session

Erase termporary session files

4 Exit the menu

B 0]

Make sure to save the file. Perhaps you want to look at the source code and see that a lot has
been added. We will not further edit the source code here, we will do this in a text editor.
Thus exit KompoZer, this is all we are going to do with it.

If you now click the EpiDataStat. exe file, you will get:
=0 ol 5

&2 EpiData Analysis V2.2.2.182

' Quarterly Reports on Case Finding [/
and Treatment Outcome &( :I:

Enter data
—#| Access EpiData Entry

Create reports
@ A guarterly report on case finding

@ A quarterly report on treatment outcome

Terminate session

Erase temporary session files

@ Exit the report menu I

Of course, there is no functionality yet (except the EpiData and Union web site icons if you
are on the internet). In the next step we add functionality to the other icons.

Editing the HTML file

Windows has an inbuilt text editor, NotePad™. There are several free text editors available
that are more flexible and powerful than this one. We have selected Crimson Editor® as our
choice for this course. This free text editor that has several powerful features such as showing
HTML code in colors and providing the very useful feature for rectangular selections.
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Open now in this text editor the start_tb_htm file. What you see may seem a bit
overwhelming and we will thus take it apart into manageable pieces to understand what we
find there and to edit it where appropriate.

You have seen before the first few lines:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.81//EN" “http://www.w3.org/TR/html4/strict. dtd™>

<html><head>

<meta content="text/html;charset=I50-8859-1" http-equiv="Content-Type">

<meta name="copyright” content="EpiData Association”»

<meta name="description™ content="Introduction to EpiData reports"»<title>Tuberculosis Quarterly Reports</title>

[, STTRY e

They inform us that we deal with an HTML file and that the head starts. If we collapse (and
hide from view) lines 9 to 28, we see up to line 28:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.81//EN" "http://www.w3.org/TR/htmld/strict.dtd™>

<html><head>

<meta content="text/html;charset=I50-8859-1" http-equiv="Content-Type">

<meta name="copyright™ content="EpiData Association”»

<meta name="description” content="Introducticn to EpiData reports":<titlerTuberculosis Quarterly Reports</title:

RV Y I R TR ]

<styles
B! -~
28 «/style><!--<link href="epiout.css" rel="stylesheet” type="text/css" media="screen”>--></head>

You note here the beginning and end tags for HEAD and those for STYLE embedded inside
these:

<head><style>.._</style></head>

Make two hard carriage returns after the closing </head> tag, so we see a bit better what we
have next. Make another hard carriage return after the end of:

<body class="bodywhite">

so that we separate for visibility the beginning of the table definition:
33 <table style="text-align: left; width: 1eeX%;" border="8" cellpaddi_

Can you see where our first row begins and where it ends?

<tr><td style="background-color: white;"><a href="http://www/epidata.dk''><img style="border:
Opx solid ; width: 120px; height: 115px;" alt="epidata_logo"

color: white; text-align: center; width: 957px;"><big><big><big><big>Quarterly Reports on Case
Finding and Treatment Results</big></big></big></big></td><td style="background-color:
white;""><a href="http://www.theunion.org"><img style="border: Opx solid ; width: 120px;

height: 119px;" alt="union_logo" src="../../images/union._jpg''></a></td></tr>

The row begins with the opening tag <tr> and its ending tag </tr>. Each cell embedded in

the row has its beginning and end tags <td ...</td>:
Begin tag End tag

Row <tr> </tr>
Cell <td> </td>

If we isolate the first cell with the logo of EpiData, we have thus:
<tr><td style="background-color: white;"><a href="http://www/epidata.dk''><img style="border:

Opx solid ; width: 120px; height: 115px;" alt="epidata_logo"
src="".._./../images/epidata_wikiL.png"></a></td>

<a href ... </a>
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is the opening about everything dealing with this logo: first the link to the web site, then
information about the cell style, the dimensions of the logo, the alternate text, and finally the
reference to the name of the image and the place where it is relative to the current position:

src=""__/../images/epidata_wikiL._png"

Thus, in summary:

The definition of the image is defined as:

Src=

and the image itself is given with its name relative to the location it had when you inserted it:
“../../images/epidata.png”

You may note here the use of forward slashes (“/”) instead of the backward slashes (“\”) that
we have go used to on the PC. HTML as a web language uses forward slashes to indicate
path.

However, in everything we are going to write in this start_tb.htm file, we can do
with the backward slash that we are accustomed to as there are situations where both are
valid. We have here no reason to change what we know that it works. On the other hand,
we are also not going to change any forward slash to a backward slash if a forward slash
had been inserted into the document in KompoZer or had already been present in the
initial template.

We have no links to any of the programs that should be run when the user clicks on the
EpiData Entry image defined as:

src=""../../images/epidata.png"

because there is not yet any instruction on what to do here. We are going to do that in the
next step.

Opening EpiData Entry from within EpiData Analysis

The task is to open EpiData Entry from within EpiData Analysis. To this end, we write HTML
code associated with the icon for EpiData Entry:

q“Ll

and add the code in the correct place. Locate the HTML code that gives information about the
embedding of this icon:

<img src="../../images/epidata.png” alt=""" border="0" style="width: 32px;
height: 32px;">

(You may not have border="0", this removes the blue lines around the icon that designates
it as a hyperlink).

Actually, the above information about the icon is located in one single cell, within the tags
<td> .. </td>:
<td style="background-color: white;"></td><td style="background-color:

white; width: 42px;'><img src="../../images/epidata.png” alt="" border="0"
style="width: 32px; height: 32px;"></td>
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The instruction to access EpiData Entry and, once there, to open a specific REC file is placed
immediately before the definition of the icon <img. The following text is placed there:

<a href="__.\_.\epidata.exe .._\originals\sample_2006.rec">

The href is a hyperlink to a reference, here to “epidata.exe”, the executable file that
opens EpiData Entry. Why the “. .\_.”? The start_tb.htm is located two levels down
(\languages\en), therefore the instruction must be to go two levels up to be in the root of
the “epidata_report” as the epidata.exe file is in the root. Note that after the
\epidata.exe there is a space before . .\originals. The reason is that the first part
refers to starting the software, while the second is to open a specific file that is located in
epidata_report\originals and to keep it independent of the name of the container
name we replace “epidata_report\” with “. _\”. The file we are requesting to be
opened, sample_2006.rec, IS located one level down in the
EPIDATA_REPORT\originals folder.

After we insert the above code, we must also place an ending </a> tag to close the opening
<a hreft before the cell closes with </td>:

<a href="__/../epidata.exe -\originals\sample_ 2006.rec'"><img src=

"../../images/epidata.png” alt=""" border="0" style="width: 32px; height:
32px;""></a></td>

Test functionality after saving.

Writing HTML code to invoke an EpiData Analysis program when clicking on the icon

Quite similar to the above, we locate now the HTML code for the EpiData Analysis icon:

<img src="../../images/epidatastat.png” alt="" border="0" style="width:
32px; height: 32px;'>

Again as above, we need to insert HTML code immediately preceding the <img src=...
What is different is that we are already in EpiData Analysis, so it is not necessary to execute it
(it would actually give an error if the default is set to run only one copy of EpiData Analysis
at a time). All we need to do is to make a hyperlink to an EpiData Analysis program,
specifically here to the program that should produce the first quarterly report on case finding.
We will call the program “quarterly_report_1.pgm”and it will be located in the
folder PGM. The command to run a program is “run”. We would thus think that:

href=run *“..\pgm\quarterly_report_1.pgm”

should do it. It is, however, not quite sufficient as the interplay between HTML and EpiData
Analysis requires two additional things:

1) an opening command “epi:” to give the indicate that EpiData Analysis instructions will
follow

2) everything related to EpiData Analysis must be placed between single quotes.

Accordingly, the above becomes:

course_d_ex04_task
Page 17 of 25



href=“epi: run “..\pgm\quarterly report_1.pgm”~

We will add more EpiData Analysis commands, each separated by a semi-colon, like:
href=“epi: CLS; set echo=off; run “._\pgm\quarterly report_1.pgm”~’

Once the program has run and produced the output, the user should get an instruction to press
F8 which refreshes the start_tb.htm file (thus gets the user back to the main menu
interface):

href=“epi: CLS; set echo=off; run “._.\pgm\quarterly report_1_pgm” type "F8:
Go back to menu'”

Including the opening <a href and the closing </a> tag and showing the entire content of
the cell, we then get:

<td style="background-color: white;"></td></tr><tr><td style="background-
color: white;"></td><td style="background-color: white; width: 42px;"'><a
href="epi:CLS; set echo=off; run "._\pgm\quarterly report_1l.pgm"”; type "F8:
Go back to menu'""><img src="../../images/epidatastat.png"” alt=""" border="0"
style="width: 32px; height: 32px;''></a></td>

Summarizing some of the specific EpiData Analysis commands that we may use in HTML.:

Action EpiData Analysis command

Clear the screen and memory epi:CLS

Show only output, not the running of the set echo=off

program

Do not display the main menu set display mainmenu=off

Do not show the process bar set display worktoolbar=off

Do not show the command line set display command prompt=off
Run the program run “.._.\pgm\run_entry.pgm”

Tell the user how to return to the main menu type “F8: go back to the main menu”
after the program has completed

This summarizes the principles we use to connect (making a link to) the execution of an
EpiData Analysis program to an icon. While the HTML code is now correct, nothing will
happen yet because the program file does not yet exist.

Preparing the EpiData Analysis program

We cannot work with the wversion of EpiData Analysis that we have in our
epidata_report because we have turned off everything that is essential to work, the
menu and the command line. What we do instead is to simulate the structure of the
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epidata_report in our “normal” version of EpiData Analysis. We need the following
folders in addition to what we have:

originals

pgm

temp

Copy all files from the epidata_report\originals folder into the originals
folder you just made in your “normal” version of your EpiData software folder.

Change also the EpiDataStat.ini file in your “normal” version so that it ends up in the sub-
folder \temp.

This way everything is set up in a way that will allow us once we have written all the program
files to simply copy them over to the \epidata_report\pgm folder and everything will
work out.

Reading the data file

We remember that the starting default folder is the \epidata_report\temp folder.
After the standard closing of any open file, the path must thus be changed to the folder in
which the data files are located, the \epidata_report\originals folder:

cls

close
logclose

cd ..
cd originals

read “x.rec”

This is how we would usually do it. We propose here an alternative and that is to copy all
EpiData files that are currently in the \originals sub-folder into the \temp folder and to
actually work in the \temp folder. While this is not essential here (nor anywhere else
usually), it is a way that allows us manipulating our datasets in a temporary folder and leaving
the original files untouched. The commands are then as follows (assuming that we are in the
\temp sub-folder):

copyfile "..\originals\sample 2004.rec" "sample_2004.rec" /replace

copyfile "..\originals\sample 2004.chk" *"sample_2004.chk" /replace

copyfile "__\originals\sample 2005.rec" 'sample_2005.rec" /replace

copyfile "__\originals\sample 2005.chk" "sample_2005.chk" /replace

copyfile ".__\originals\sample 2006.rec" '"sample_2006.rec'" /replace
copyfile "..\originals\sample 2006.chk" *"sample_2006.chk" /replace

copyfile "__\originals\uganda.rec”™ "uganda.rec" /replace
copyfile "__\originals\uganda.chk™ "uganda.chk™ /replace

Note 1) that the path to the sub-folder \originals takes into account the current position in the
sub-folder \temp and 2) that there is no connecting “to” between the two file designations,
and 3) that we need to replace the files in the \temp sub-folder in case they exist.

In addition, copy manually (not here in the program file) the file
“side_by side_graphs.html” into the \temp folder.

course_d_ex04_task
Page 19 of 25



Interactive prompting

During the running of a program in a menu, there should be options to choose from.
Depending on the selection the user makes, the program will then continue one or the other
way(s). The program is thus to stop at a certain point and prompt the user for input. This is
accomplished by typing something between two question marks. The following:

?We are in Paris — what a wonderful world?

gives you a pop-up box:

(=)

We are in Paris - what a wonderful world

[ 0K ] | Cancel

There is no option here, obviously, it is just a statement. To expand interactive prompting to
include an option, we make use of a constant (global “variable”). To illustrate it, we are using
the Uganda laboratory dataset (uganda. rec, included in the originals folder), collected
over three years with a variable REGDATE denoting the registration date. We want to give the
user the option to make a frequency of the field SEX for a selected year:

cls
close

read ""'uganda.rec"

gen i regyy=year(regdate)
define yr #### global
cls

freq regyy
yr=?Enter the year for analysis?

set echo=off
select if regyy=0Qyr
cls
freq sex

We first extract the registration year REGYY from the registration date. Then we create a
constant YR. Then we display the frequency (FREQ REGYY) of the registration year and get:

regyy
N
1999 17300
2000 18662
2001 18088
Total 54050

The user is then immediately prompted to enter the year:
EX=)

Enter the year for analysis

[ u]: ] | Cancel
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If, say, the year 2000 is entered, then the output is:

Sex of
examinee
N
Female 7745
Male S3Z6
Missing 1551
Total 18662

Note the:
select if regyy=0yr

where we make use of the constant YR.

We can use the same principles, but expand it to provide an option to do either one thing or
another:

define yesno # global

yesno=?Do this or that: 1=Do this - 2=Do that?
imif yesno=1 then
(do something)
else
(do something else)
endif

The user then enters a “1” or a “2” into the box.

We can use a nested sequence of events. If we take the Uganda dataset again and we want to
give the choice to first select the year, and then have the option of analyzing the entire
selected year or only a quarter of it, we write (this sample program imif_example.pgm is
available in your PGM folder):

set echo=off

gen i regyy=year(regdate)

label regyy '""Registration year"

gen i quarter=month(regdate)

label quarter "Quarter of the year™
recode quarter 1-3=1 4-6=2 7-9=3 10-12=4
labelvalue quarter /1="Jan-Mar"
labelvalue quarter /2="Apr-Jun"
labelvalue quarter /3="Jul-Sep”
labelvalue quarter /4="0Oct-Dec"

define yr #### global
define yesno # global
define q # global

cls

set echo=on
freq regyy

yr=?Enter year for analysis?
set echo=off

select if regyy=0Qyr

cls
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yesno=?Analyze: 1: Whole year; 2: One quarter only?
imiT yesno=1 then
cls
type ""You selected: Registration year @yr' /h2
freq sex
else
freq quarter /vl
g=?Select quarter?
select if quarter=@q
cls
type "You selected: Registration year @yr and Quarter @q" /h2
freq sex
endif
set echo=off

In the first block, we extract registration year and registration month and recode the latter into
quarters.

In the second block, we define the three constants.
In the third (last) block, we allow selection of the registration year:

freq regyy
yr=?Enter year for analysis?

select if regyy=0@Qyr
Then based on the selected year, we ask to choose the quarter

cls
yesno=?Analyze: 1: Whole year; 2: One quarter only?

After choosing between “Whole year” and “One quarter only”, we make use of the imif
command which is closed with an end i ¥ command:

imif yesno=1 then

cls

type "You selected: Registration year @yr" /h2

freq sex
else

freq quarter /vl

g=?Select quarter?

select if quarter=@q

cls

type "You selected: Registration year @yr and Quarter @q' /h2

freq sex
endif

IMIF is used to divert course in a pgm file depending on parameters which can, as done here,
be acquired by "? ... ?".

We use the type command to inform the user of the selection made. The /h2 is HTML
language for header size.

We will store all EpiData Analysis programs in the \epidata_report\pgm sub-folder.

Making the EpiData Analysis program to produce the quarterly report on case finding

You will make a total of three programs:
quarterly_report_1.pgm
quarterly_report_2._pgm

course_d_ex04_task
Page 22 of 25



cleanup.pgm

We have two actual datasets of a random selection of tuberculosis case registers from the
years 2004 and 2005 from Viet Nam. They were provided by courtesy of Dr Nguyen Binh
Hoa from the National Tuberculosis Program Viet Nam. They were slightly edited from the
original case registers in that the original identifier was removed and replaced by an artificial
one. The names of the 30 units were also changed to have non-reality units. Several variables
that were collected were also removed and some other minor modifications were made.
However, overall, these data are real.

There are three data files:

sample_2004.rec
sample_2005.rec
sample_2006.rec

The last file (sample_2006 . rec) contains no records and is used for data entry only.

The task is to produce a quarterly report on case finding. We follow here the guidelines of
The Union for the quarterly report. It requires that all notifiable cases in the quarter are
reported. We will get back to this shortly.

Because we set echo=offT inthe start_tb._htm file, the screen will stay blank during
the running of the program. As this may confuse the reader, it will be useful to insert after
every CLS command a line that informs the user that despite the blank screen something is
happening, like:

cls
type ""Be patient...files are identified and prepared" /h2

The following two parts are required for the quarterly report as recommended by The Union:

ALL CASES REGISTERED IN THE QUARTER

SMEAR-POSITIVE SMEAR-NEGATIVE
EXTRA-
PULMONARY

TOTAL
Treatment Treatment

New cases Relapses after failure after default

< 15 yrs 15 + yrs

NEW SMEAR-POSITIVE CASES ONLY

Age group (years)

TOTAL
0-14 15-24 25-34 35-44 45-54 55-64 65 +

M F M F M F M F M F M F M F Male Female Total

A note on the notifiable cases: Patient categories “Transfer in” and “Other” must not be
reported.

When you define your variables, note that not all registered cases may always have the
required information. For instance, you need three variables to determine “SMEAR-
NEGATIVE, <15 yrs”: The case must be pulmonary, you must know the case is smear-
negative, and you must know the age. Take this into account when deciding what you are
going to present the analysis.

If you want to produce a graphics output of two graphs and show them side by side, you must
first save the graphs, e.g.:
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bar repdef2 \
/ti="All cases" \
/save=""all_cases_1.png" /replace
cls

select repdef2<>0

select repdef2<>9

bar repdef2 \
/save="all_cases_2.png" /replace

cls

Among the required files was the HTML file “side_by side_graphs.HTML”:
echo <table><tr><td colspan=2 border align=center >

<font color=black face="Arial" size="4">Some title that crosses over both
graphs</font></td>

<tr><td><img src="picturel.png'"></td><td><img src="picture2.png">
</td></table>

Replace the example names with the actual names of your graph files and then the simple
command in EpiData Analysis:

show “side_by side_graphs.html”
will show them side-by-side.

Other programs

The process is analogous for the quarterly report on treatment results. You can use the same
basic program up to the point where you produce the actual output. You may consider two
outputs, one for all cases, and one for sputum smear-positive cases only.

It might be useful to have a separate program to erase all files created during the session, so
that only the files remain that are needed to start anew.

Command to exit the program
To exit the program, you do not need a special program. The EpiData Analysis command for
the HTML file to quit the program without asking for conformation is:

<a href="epi:exit™> .. </a>

Opening the menu

To make things as simple as possible for the user, not requiring search for the
epidatastat.exe file, you may add a batch file (that might be named start.bat, the
*_bat extension being mandatory) at the same level as the \EPIDATA_ REPORT folder.
This batch file follows simple conventions (see internet for more on writing batch files):

cd epidata_report
start epidatastat.exe
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Zip both the \EPIDATA_ REPORT folder and the start._bat file into one single zip file
(any name like anyname.zip will do of course), send it by email to the user with the
instructions:

1) Unzip the anyname.zip file to any place on your computer
2) Double-click the start.bat file to open the menu
3) Start working

Task

Produce a single folder containing the EpiData Entry and Analysis programs, including
the database of with an interface that permits by simple clicking to enter data or to run two
standard reports, giving the user the option of choosing which country, year, laboratory, etc
to analyze and is transferable to any drive or folder, with a total zipped file size of just 3.81
MB.

A user will be able to unzip this file onto any drive or folder, double-click the start.bat
file, and be in the menu interface. Test it out by zipping it and then unzipping it onto a
flash USB stick.
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Solution to Exercise 4: Creating a menu for standard reports

Key points:

. The EpiData Analysis interface is largely based on HTML which gives the
user great flexibility in customizing it to the needs

. A menu can be written for a user that requires not skills in EpiData Analysis
and allows producing standard summary reports by simply clicking like on
any web site

Task

Produce a single folder containing the EpiData Entry and Analysis programs, including
the database of with an interface that permits by simple clicking to enter data or to run two
standard reports, giving the user the option of choosing which country, year, laboratory, etc
to analyze and is transferable to any drive or folder, with a total zipped file size of just 3.81
MB.

A user will be able to unzip this file onto any drive or folder, double-click the start.bat
file, and be in the menu interface. Test it out by zipping it and then unzipping it onto a
flash USB stick.

Solution

The entire folder is available on the course web site as a zip file.
The interface the user sees:

& EpiData Analysis v222.182 = e

__= Quarterly Reports on Case
- = Finding and Treatment Outcome % :l:

Enter data

# Access EpiData Entry

Create reports

A quarterly report on case finding

A quarterly report on treatment outcome

Terminate session

Erase temporary session files

(%] Exit the report menu
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In the following just select output graphs are shown.

The output graphs from the first program:
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The output graph from the second program:
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Exercise 5: Formatting standardized analysis output in a spreadsheet

At the end of this exercise you should be able to:
a. Use a dummy file to produce a standardized aggregated EpiData file
b. Producing formatted EpiData output in a spreadsheet

The following is a report describing tuberculosis patients by microscopic case definition and
four variables (age, sex, disease site, and patient category), summarized in one single nicely
formatted table:

Report from the National Tuberculosis Program

Characteristics of microscopy confirmed and other cases

Confirmed cases

Characteristic N Row % Other cases  Total Col %
Total 13 929 1 14 100.0
Age quartiles
Quartile 1 3 100.0 4] 3 21.4
Quartile 2 3 100.0 4] 3 214
Quartile 3 1 50.0 1 2 14.3
Quartile 4 6 100.0 0 [ 42.9
| Age missing 0 NA 0 0 0.0])
Sex
Female 4 100.0 4] 4 28.6
Male ] 90.0 1 10 71.4
sex missing 0 NA 0 0 0.0 )
Disese site
Pulmonary 13 92.9 1 14 100.0
Extrapulmonary 0 NA 0 0 0.0
Site missing 0 NA 0 0 0.0
Patient category
New 12 923 1 13 929
Relapse 1 100.0 0 1 7.1
(After failure 0 NA 0 0 0.0
After default 0 NA 0 0 0.0
Transfer in 0 NA 0 0 0.0
Other ] NA 4] 0 0.0
\Category missing 0 NA 0 0 0.0/

We note that the dataset is so small (14 records) that for every variable some strata have no
cases. For instance, if we make a table in EpiData Analysis for case by category:

tables case category

we get:

Smear-based case definition

Tratment category Case Non-case Total

New 12 1 13
Relapse 1 0 1
Total 13 1 14

In other words, the EpiData output shows only strata containing at least one case. This isnot a
particularity of EpiData, this is quite generally so with any analysis program. In other words,
depending on the selection criteria, we get visualization of varying column-row combinations,
for instance:
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Smear-based case definition
Tratment category Case Non-case Total

New [ 1 7
Relapse 1 0 1
No category recorded 0 1 1
Total 7 2 9

It is of course also not possible to have several tables condensed into a single one. For instance,
if we produce two cross-tabulations, we formulate it as:

tables case sex
tables case category

and we get two separate tables:

Smear-based case definition
Patient's sex Case Non-case Total

Female 0 1 1
Male 7 1 8
Total 7 2 9

Smear-based case definition
Tratment category Case Non-case Total
1 7

New ]

Relapse 1 0 1
No category recorded 0 1 1
Total 7 2 9

In this exercise, we will automate a procedure to get EpiData output from multiple tables into
one single nicely formatted table by using 1) a work-around to get all strata displayed even if
their case count is zero, and 2) formatting the output in an esthetically appealing way by taking
recourse to a spreadsheet template.

Modifying the basic menu

You have a required zip file “course_d_ex05_required.zip”. This is essentially the
solution to Exercise 4, but with a slightly changed package name (“epidata_report2\”)
to avoid confusion. Ensure first that your temporary folder C>\TEMP is empty, then unzip this
required zip file into that folder and you get a folder and its start.bat:

P

MName

epidata_report2
- start.bat

Test it by double-clicking the start.bat file and then exit the menu again.

We need four more sub-folders in the epidata_report2 folder:

dummyset\
LibreOfficePortable\
templates\
workfolder\

After you created them, make sure that the epidata_course folder is empty, then copy the
following five folders into the epidata_course folder:

dummyset\
originals\

pgm\

temp\

workfolder\

These will be used as simulation folders: we do everything in our “regular” EpiData Analysis,
simulating what will happen in the menu. Once we assured functionality, we copy our
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simulation folders into the menu in the c:\temp folder, start the menu and then run the
program from there.

We will not yet deal with the LibreOfficePortable folder nor now change the
start_tb_htmfile.

The dummy files

We mentioned above that a prerequisite for a standard output is that we always need the same
output style or, in other words, a display of all possible cells in a table. If we have a column
variable COLVAR with 3 levels and a row variable ROWVAR with 4 levels we have 3x4 = 12
cells (not counting the marginals):

COLVAR
ROWVAR
1 2 3
1 cl-rl | c2-rl1l | c3-r1
2 cl-r2 | c2-r2 | c3-r2
3 cl-r3 | c2-r3 | ¢c3-r3
4 cl-r4 | c2-r4 | c3-r4

We need c times r records to have one record for every possible combination. To make this
generically applicable, we will create an EpiData *.rec file with two variables:

colvar ##

rowvar ##

and pretend that we have 12 columns and only 1 row. We thus complete a total of 12 records
with column values 1, 2, ..., 12 and row value 1, starting with making a dummy_00 . ges file,
then from it its dummy_00. rec file. We save both files in our dummyset sub-folder:
epidata_course\dummyset\

When now opening our “regular” or “standard” (not menu) EpiData Analysis, we first edit the
EpiDataStat. ini file in Edit:

&% EpiData Analysis v2.2.2.182

File Data Windows Results |

‘ Edit Histary

Copy Ctri+C
Copy as html Shift+Ctri+C
Select all Ctri+a

Eg

Search Ctrl+F
Repeat Search F11

L Edit Setup (EpiDataStatini
Edit Results (html)
so that the last CD command directs EpiData Analysis to start in the temp sub-folder of the
epidata_course folder:
cd c:\epidata_course\temp
As you perhaps remember, the EpiDataStat. ini file of the menu is also set to start in that

folder. This allows moving one level up, then one level down into any sub-folder of the
package.

Our intention will be to create a table consisting of four sub-tables, resulting from cross-
tabulation of microscopy case status (smear-positive or other than smear-positive) versus
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quartiles of age, sex, site of tuberculosis, and category of tuberculosis patient. For each of the
four sub-tables we create a dummy set with 1 record for each possible cell. We start with
creating one such dataset for case status versus age quartiles. Case status (the column variable)
has 2 levels (case, non-case) and quartiles (the row variable) has 5 levels (the 4 quartiles, and
missing age).

We start by opening a new *_pgm file in the EpiData Analysis editor, directing it from the
current temp sub-folder to the dummyset sub-folder and reading the dummy_00. rec file:

* Create dummy set

cls
close

cd ..
cd dummyset

read "dummy OO.rec"

and save it as dummy_case_demogr_01.pgm in the dummyset folder. The dataset has
12 levels for the column variable rather than only the 2 we need. This will be addressed at the
end of the program with a selection. The row value it has is 1, but as we will do some copying
later with modification, we will overwrite it with, well “1” (one).

read ""dummy_0O.rec"
rowvar=1

We need to create a unique identifier from the combination of the column and the row value.
Later, we will create such an identifier in the same manner from the actual data set and then the
dummy file created here can be merged to the actual dataset on this identifier. As we want to
make this generically valid, we will consider how we actually designed the entry form, i.e. with
two-digit fields for both column and row, thus we expand:

cls

close

read "dummy OO.rec"

rowvar=1

gen s(2) tempcol=string(colvar)

gen s(2) temprow=string(rowvar)

if colvar<10 then tempcol="0"+string(colvar)
if rowvar<10 then temprow="0"+string(rowvar)
gen s(5) id=tempcol+"-"+temprow

drop tempcol temprow

savedata "dummy_Ol.rec™ /replace

Now, we copy the whole block and change only what is shown in red:

cls

close

read ""dummy_0O.rec"

rowvar=2

gen s(2) tempcol=string(colvar)

gen s(2) temprow=string(rowvar)

if colvar<l0 then tempcol="0"+string(colvar)
if rowvar<l0 then temprow="0"+string(rowvar)
gen s(5) id=tempcol+"-"+temprow

drop tempcol temprow

savedata "dummy_02.rec™ /replace

and repeat it until we have a total of 5 dummy sets with row values of 1, 2, 3, 4, and 5
respectively, then append the 5 files:
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cls

close

read ""dummy_Ol1.rec"

append /file="dummy_ 02.rec"

append /file="dummy 03.rec"

append /file="dummy 04.rec"

append /file="dummy 05.rec"

select colvar<=2

savedata "dummy_case_demogr_0l.rec'" /replace

Note the selection (in red) for the column levels in the second to last line. We must end up with
10 records, shown in the browser window as:

colvar ‘rowvar ‘Id
fl 01-01

]

02-01

w

01-02
02-02

&~

<]

1

2

2

3 01-03
3 02-03
4

4

5

B

@

=1

01-04
02-04

@

©

01-05

1
2
1
2
1
2
1
>
1
> 02-05

10

At the end, we erase all intermediary files:

erase "‘dummy_Ol.rec"
erase '‘dummy_02.rec"
erase "‘dummy_03.rec"
erase "'dummy_04.rec"
erase "'dummy_05.rec"

While we are at it, we should make dummy sets for the other three variables:

Row Levels (strata) Dummy set file name Records

variable

age 5 (Quartiles 1, 2, 3, 4, and missing | dummy_case_demogr_Ol.rec | 10

quartile | age)

sex 3 (female, male, missing) dummy_case_demogr_02.rec | 6

site 3 (pulmonary, extrapulmonary, dummy_case_demogr_03.rec | 6
missing)

category | 7 (new, relapse, failure, default, dummy_case_demogr_0O4.rec | 14

transfer, other, missing)

The principle is the same, and it is recommended to save each *_pgm file under a separate
corresponding name to facilitate corrections if errors had been made and are found out only
later.

The main analysis file

Let’s open a new file in the EpiData Anlysis editor and save it right away as
case_demogr . pgm in the \pgm subfolder.

Similar as in the previous exercise, we copy the required files into the newly created working
folder which we then access:
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cd ..
cd originals

copyfile "sample_2004.chk™"™ " ._\workfolder\sample_2004.chk"™ /replace

copyfile "sample_2004.rec” " .._\workfolder\sample_2004.rec" /replace

copyfile "sample_2005.chk"™ . \workfolder\sample_2005.chk" /replace

copyfile "sample_2005.rec” "..\workfolder\sample_2005.rec" /replace

cd ..

cd dummyset

copyfile "dummy_case_demogr_Ol.rec" ".._.\workfolder\dummy case_demogr_Ol.rec" /replace
copyfile "dummy_case_demogr_02.rec” ".._.\workfolder\dummy_case_demogr_02.rec" /replace
copyfile "dummy_case_demogr_03.rec” ".._.\workfolder\dummy_case_demogr_03.rec" /replace
copyfile "dummy_case_demogr_04.rec" ".._.\workfolder\dummy_ case_demogr_04.rec" /replace
cd ..

cd workfolder

We then append the two years of data and make our case definition for the column variable:

read "sample_ 2004.rec"
append /file="sample_ 2005.rec"

define case #

case=2

if sm00>0 and sm00<9 then case=1

label case ""Smear-based case definition”
labelvalue case /1="'Case"’

labelvalue case /2="Non-case"

Note that “Non-cases” are not smear-negative, they are not proven smear-positive, i.e. include
all cases without a positive smear.

If you run the above, we see that the dataset contains a variable regdate, the registration date.
In the previous exercise we selected cases for quarters. We want to make this more flexible
here and allow the person running the program to choose interactively any time interval. We
need thus six variables for day, month, and year to begin and to end and two additional variables
to construct the two corresponding dates:

cls

type '""Be patient..._data compilation in progress"™ /h2
define regbegdd ## global

define regbegmm ## global

define regbegyy #### global

define regenddd ## global

define regendmm ##  global

define regendyy #### global

define regbegdate <dd/mm/yyyy>

define regenddate <dd/mm/yyyy>

We then allow interactive selection for the beginning of the interval:

cls

type "Enter beginning of registration period, day, month, year"™ /h2
type ""Only a date between 1 Jan 2004 and 31 Dec 2005 is possible"™ /h2
regbegdd=?Enter begin day of registration?

regbhegmm=?Enter begin month of registration?

regbegyy=?Enter begin year (4-digit) of registration?
regbegdate=dmy(regbegdd, regbegmm, regbegyy)

and selection for the ending of the interval:

cls

type "Your chosen start date is @regbegdd - @regbegmm - @regbegyy" /h2

type "Enter now your choice of the end of registration period, day, month, year™ /h2
type "Only a date between 1 Jan 2004 and 31 Dec 2005 is possible" /h2
regenddd=?Enter end day of registration?

regendmm=?Enter end month of registration?
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regendyy=?Enter end year (4-digit) of registration?
regenddate=dmy(regenddd, regendmm, regendyy)

Note the blue line which allows displaying the chosen date on the output screen.

Finally, we make the selection of the interval, and retain just the variables that we need for
further work to speed up processing time and save the reduced data set:

cls

type "Be patient ... analysis in progress" /h2

select regdate>=regbegdate and regdate<=regenddate

keep case age sex site category
savedata "temp_Ol.rec" /replace

Run this part and for demonstration purposes, use the time interval including 1 Jan 2004 through
4 Jan 2004 to get a small data set that will assure that not all strata have cases (you should get
15 records).

So far, we had the preparatory steps. Now comes the construction of the first table, which is
case status versus quartiles of age. We read the dataset and define a variable colvar to have
identity with the variable name used in the dummy dataset and assign it the values of the
variable case:

* case_demogr_01: Age quartiles

cls

type ""Be patient...data compilation in progress" /h2
close

logclose

read "temp Ol._rec"

define colvar ##
colvar=case

The row variable should take the values of the age quartiles. In Part B, Exercise 2, we
introduced how we can use the values EpiData Analysis stores in the variable resul t if we
let it execute a command such as means. We utilize this here for the variable age:

means age i1If age<>99

define quart #

if age <$p251 then quart=1

if age>=$p251 and age<$p501 then quart=2

if age>=$p501 and age<$p751 then quart=3

if age>=$p751 then quart=4

if age =99 then quart=5

Then, in analogy to the column variable, we write for the row variable:

define rowvar ##
rowvar=quart

This way we have the two variables required to make our cross-table:

tables colvar rowvar

In Part B, Exercise 3, you learned that by replacing the tables command with the
aggregate command we can get the result written into a file and then manipulate that file
like creating a unique identifier in the same manner as we did in the dummy file:

aggregate rowvar colvar /close

cls
type ""Be patient ... analysis in progress'” /h2
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gen s(2) idOl=string(colvar)

gen s(2) id02=string(rowvar)

if colvar<l0 then 1d01="0"+string(colvar)
if rowvar<10 then 1d02="0"+string(rowvar)
gen s(5) id=id01+"-""+i1d02

drop 1dO1 id02

savedata "temp_02.rec" /replace

If we run this (with our above selection of 15 records) and browse this file, we get:

rowar ‘CONE[I’ ‘N ‘id ‘
1 1 i 8 01-01
; i : . 0102
3 2 2 1 02-02
4 & 1 1 01-03
5 & 2 1 02-03
4] 4 1 B 01-04

Manually adding up the field N we get the 15 case we expect. We have 6 records. As the
column variable has 2 levels and the row variable 5, we should have 2*5=10 records if each
possible cell had cases. Thus, 4 cells have no cases. Our dummy file for age quartiles
dummy_ case_demogr_ Ol.rec has all 10 records. We thus read in the dummy file and
merge it on the 1d to this temp_02.rec file:

cls

type ""Be patient ... analysis in progress" /h2

close

read "dummy_case_demogr_Ol.rec"

merge id /file=""temp_02.rec"
sort rowvar colvar

Browsing shows which cells are missing in the actual data set and are contributed by the dummy
set (Only In memory):

colyar ‘rowvar ‘|d ‘N ‘Merge\far ‘
1 1 i1 01-01 3 In both
2 :1 02-01 Only in memaory (Original)
5 1 2 01-02 3 In both
4 2 2 02-02 1 In both
5 1 3 01-03 1 In both
5} 2 3 02-03 1 In both
7 1 4 01-04 6 In both
8 2 4 02-04 Cnly in memory (Criginal)
4] 1 3 01-05 | Only in memaory (Original)
10 2 5 02-05 Only in memary (Original)

It is now simple to replace the period (for missing) with a count of zero and do a bit book
keeping:

gen i cases=n

if n=. then cases=0

drop n mergevar
savedata "temp_03.rec" /replace
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to get with browsing:

colvar |rowvar |id |cases
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We add a string variable to allow easy identification of values of the field rowvar:

gen s(35) rowvartxt=.

if rowvar=1 then rowvartxt="01_age Q1"

if rowar=2 then rowvartxt="01_age Q2"

if rowar=3 then rowvartxt="01_age Q3"

if rowar=4 then rowvartxt="01_age Q4"

if rowvar=5 then rowvartxt="01_age missing"

As shown in Part D, Exercise 1, we reshuffle from long to wide, select only the remaining
necessary row, and drop superfluous variables:

cls

type '""Be patient ... analysis in progress" /h2
gen i case=.

gen i noncase=.

cls

type ""Be patient ... analysis in progress'” /h2
case=cases

if colvar[_n+1]=2 then noncase=cases[ n+1]

select colvar=1
drop colvar rowvar id cases

savedata "case_demogr_0Ol.rec'" /replace

and we get a compact rectangular file in browsing

rowrvart:d ‘case ‘noncase ‘
1 01_age_aQN 3 0
2 01_age_Q2 :8 1
3 01_age_Q3 1 1
4 01_age_Q4 5] 0
5 01_age_missing 0 0

in which each cell has a value, in contrast to the tables command which omits the missing:
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colvar

rowvar 1 2 Total
1 30 3
2 31 4
3 11 2
4 6 0 4]
Total 13 2 15

The next sub-table deals with case status versus sex. Because of our setup, we can copy the
entire block, and then change the assignment to rowvar, the dummy file set used for merging,
change the values for rowvartxt, and finally save the file as case_demogr_02.rec.
When done and then browsing you should get:

rovwvartst ‘oase ‘nonoase ‘
1 02_sex_female 4 0
2 02_sex_male 9 2
3 02_sex_missing 0 0

The two files we created, case_demogr_01.rec and case_demogr_02.rec have the
same columns and can thus be appended:

cls

type ""Be patient ... analysis in progress" /h2
close

read "case_demogr_0l.rec"

append /file="case_demogr_02.rec"

In the menu, we want that at the end of the program, the browser window opens and the user is
instructed what to do with the content of the browser window:

set display databrowser=on

browse

cls

type "Data compilation complete™ /h2
type "Copy content of the browser window to clipboard and paste into spreadsheet' /h2

This gives us, labeled and clear, but with some esthetic deficiencies for the general user:

rowartd |oase |nonoase |
01_age_Q1
01_age_Q12
01_age_Q13
01_age_Q4

R —

oo

I

o

[=2]

02_sex_female

-1

02_sex_male

3 0
3 1
1 1
5] 0
21 _age_missing 0 2
4 0
9 2
0 0

[ae]

02 _sex_missing

With that we are done (run the entire program to test that it works). We will now turn to the
next part, the menu. The finalization of the script with all four variables rather than just these
two will be part of the task.
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For the time being we are done with the work in the “regular” EpiData Analysis and what we
did will work smoothly in the EpiData Analysis menu. Thus, copy all sub-folders from the
epidata_course to the epidata_report2 folder, overwriting everything if prompted.

Installing the LibreOfficePortable suite

The challenge at hand is to format the above * . rec file into something useful and esthetically
pleasing that can easily be shared with others who do not have EpiData installed on their
computer. The most appealing approach is the use of non-proprietary software that is part of
the menu package and can thus be fully controlled and easily used through a few clicks.

This is most efficiently accomplished with a pre-formatted spreadsheet template. Pre-
formatting is possible because the number of columns and rows is fixed in the EpiData Analysis
output: it was the very purpose of merging a pre-defined dummy set with a dataset sub-
selection. Using proprietary Excel™ cannot as smoothly solve the problem. It notably requires
that the user has purchased the software. It is also not that trivial to access Excel™ from the
EpiData start_tb.htm file. A straight forward way is to use the portable edition of non-
proprietary, open-source LibreOffice (formerly known as OpenOffice). It is a true suite, that
is, it has a core functionality that holds all individual sub-components (seven in total) together.
There is no point in trying to install only the spreadsheet sub-component, it is making things
complicated while not at all being a space-saver. In the software group you find the install file
(or preferably download it from the Internet, but note its large file size). Install it into the sub-
folder LibreOfficePortable in the epidata_report2 folder we have already
created.

Editing the start_tb.htmfile

As you remember, the start_tb._htm file is the file called when you start the EpiData
Analysis executable file epidatastat.exe. It defines the menu interface. It is located in
the \languages\en sub-folder. We open it in our text editor (while possible of course, don’t
do it in NotePad™, it is not a quality text editor. Use instead free Crimson Editor you find in
the software section, the coloring is just one of its many advantageous aspects).

Just after the opening table tag <tbody> you find (on line 34 if you use Crimson):

dy >
<tr>ktd style="background-color: white; width: 73px;"><a href="http://www.epidata.dk"><img
style="border: Opx solid ; width: 159px; height: 153px;" alt="epidata wiki" src="../../

images/epidata wikiL.png"></a></td><td colspan="2" rowspan="1" style=ﬁbackground—co;or:
white; width: 41px; text-align: center;"><big><big><big><big>Quarterly Reports on Case
Finding and Treatment Cutcome</big></big></big></bigs</td><td style="background-color:

white; width: 121px;"><a href="http://www.theunion.org"><img style="border: Opx zaldd -
width: 15%px; height: 158px;" alt="union" src="../. ./images/union.jpg"><.f’a><.f’td

All cells in a given the table row (shown with the beginning tag </tr> and the ending tag
</tr> circled red above) are a bit crammed up. We want to isolate the individual cells for
clarity’s sake, take the row apart with hard carriage returns so that each cell starting with an
opening <td> and a closing </td> tag gets its own paragraph as follows:
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Xy <tr>

ebl<td style="background-color: white; width: 73px;"><a href="http://www.epidata.dk"><img style
="border: Opx solid ; width: 15%px; height: 133px;" alt="epidata wiki" src="../../images
/epidata wikiL.png"></a></td>

Ell<td colspan="2" rowspan="1" style="background-color: white; width: 41px; text-align: center;
"><big><big><big><big>Quarterly Reports on Case Finding and Treatment Cutcome</big></big

></big></big></td>

E¥l<td style="background-color: white; width: 121px;"><a href="http://www.theunion.org"><img
style="border: Opx solid ; width: 159%px; height: 138px;" alt="union" src="../../images/
union.jpg"></a></td>

ERN</tr>

This allows counting the cells: here we have 4 (two cells in the middle are merged with
colspan=*“2"). However, we want to have 6 cells per row:

We now have:
EpiData Union
icon icon

Analysis | A quarterly report on case finding
icon

We needed thus only 4 cells, but new we want to change this to:

EpiData Union
icon icon
Analysis | Run EpiData analysis | Spread- | Paste output into
icon program sheet spreadsheet
icon

This requires 6 cells per row. In the top row above, we thus change this line:

Eld<td colspan="2" rowspan="1" style="background-color: white; width: 41px; text-align: center;
"><bigr><bigr<big><big>Quarterly Reports on Case Finding and Treatment Outcome</big></big
></big></big></td>

to expand the middle colspan=*“2""to colspan=“4"’:

"><big><bigr<big><big>Quarterly Reports on Case Finding and Treatment Outcome</big></big

el <td co;span=ﬁ4" rowspan="1" style="background-color: white; width: 4lpx; text-align: center;
></big></big></td>

The subsequent empty (no text, no icons) row is changed from:

40 Sane
LS8 <td colspan="4" rowspan="1"></td>

EvA</tr>

to

CON<tr>
LSl <td colspan="6" rowspan="1">»</td>

LPA < /tr>

We thus change (tedious perhaps but also educational) every row to always have a total of 6
cells per row, irrespective of whether the row is empty or contains icons and / or instructions.
Attention must be paid to make the merging (colspan) in the correct places, and noting that
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sometimes we need colspan=*2"" and sometimes col span=*“3"". If you are all done with
each row in this way and you refresh the menu interface (F8), there should not be any visually
apparent change, but you have changed your menu table from 4 to 6 columns.

Next we duplicate by copying the row with “A quarterly report on treatment outcome” and
change the text to “Demographic and other characteristics of patients” which should give us:

@ A quarterly report on treatment outcome

@ Demographic and other characteristics of patients

If we remove the colspan="3"’ in what is below line 86:

RN <tr>

EE8<td style="background-color: white; width: 73px;"»></td>

tEl<td style="background-color: white; width: 41px;"><a href='epi: set echo=off; CLS; run "..\pgm\quarterly report 2
.pgm"; type "FB: Go back to Menu"'><img style="width: 32px; height: 32px;" border=0; alt="epidata analysis"
sre="../../images/epidatastat.png"></td>

tel<td style="background-color: white; width: 858px;">Demographic and other characteristics of patients</td>

:EN<td style="background-color: white; width: 41px;"><a href='epi: set echo=off; CLS; run "..\pgm\cquarterly report 2
.pgm"; type "FB: Go back to Menu"'><img style="width: 32px; height: 32px;" border=0; alt="epidata analysis"
srec="../../images/epidatastat.png"></td>

tlil<td style="background-color: white; width: 898px;">Demographic and other characteristics of patients</td>
tiel<td style="background-color: white; width: 121px;"></td></tr>

displayed in the browser as:

@ A quarterly report on case finding
@ A quarterly report on treatment outcome

@ Demographic and other characteristics of patients @ Demographic and other characteristics of patients

In line 85 (here) we change the name of the program file “quarterly_report_2.pgm” to
the program file we wrote before, i.e. “case_demogr.pgm”. After saving and then
refreshing the menu in the browser, we test it and should get (perhaps with different numbers,
depending on our interval selection):

& EpDat Analyss, V222182 c\lemphepidata_repod@yworkloldercase_demogr 01.rec

3 Browse e[ ]
Data compilation complete = ;b“ "_‘,” 3 —— .I
Copy content of the browser window to clipboard and paste into spreadsheet [ewnserbs |C'="’e |"'°"°Me

1 01 _nnge_ot T
FB: Go back to Menu 2_01_6;;}“0 ---------- = =

3 01_age_03 ]

] 01_age 04 (]

1 01 _age_riszing 0 1]

3 112 _siaen_fiemal [

T | semale a 2

[ 07 s _prossngg. 01 0

What’s above in lines 86 and 87 describes the contents for cells 4 and 5 of the total 6 cells in
the row. It must become something quite different. What’s between the single quotes shown
below in blue:

<a href="epi: set echo=off; CLS; run "..\pgm\case demogr.pgm"; type "F8: Go
back to Menu"">
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are all EpiData Analysis commands. Instead we want to call the LibreOffice spreadsheet and
within a template (which we have not yet written), which will get the name
“case_demogr.ots” (LibreOffice spreadsheet templates have the extension *.ots).
Thus, all between the single quotes must be deleted and be replaced with the path to the * . exe
file of the LibreOffice spreadsheet (the “LibreOfficeCalcPortable.exe” file in the
sub-folder LibreOfficePortable). The template “case_demogr .ots” will reside in
the sub-folder templates. Hierarchically at the same location of 1mages the path to the
executable for the LibreOffice spreadsheet needs analogously a preceding double “. ./. . /",
I.e. the reference becomes:

<a href= “__/../LibreOfficePortable/LibreOfficeCalcPortable.exe ..\templates\case_demogr.ots”>

The reference to the image:
alt="epidata_analysis" src="../../images/epidatastat.png"

needs to be changed, using the logo of LibreOffice spreadsheet provided in the images folder:

alt=""LibreOffice" src="../../images/logo_libreoffice calc.png"

Finally, the label: “Demographic and other characteristics of patients”
could be changed to something like “Access the spreadsheet to format EpiData
output”. Displayed in the browser window after refreshing it shows as:

@ A quarterly report on treatment outcome

N
@ Demographic and other characteristics of patients Access the spreadsheet to format EpiData output

Access is of course not functional as the template is not yet available. This is the next thing we
are making.

Creating a template in the LibreOfficeCalcPortable spreadsheet

Open a new spreadsheet by double-clicking the executable “Libre0fficeCalcPortable.exe”
and you get an interface similar to the Microsoft Excel™ spreadsheet:

Untitled 1 - LibreOffice Calc
File Edit View [Insert Format Tools Data Window Help

B-re-La SPE vRR2E-2 il &P = @
{ [ |Liberationsans  [=] 10 [-] & 4 A B EE o % w - B-®-a-F)
Al -] &« £ =

ﬂ B | € | D | E | F | G | H | I | J |
2

If you return to our menu, you can still call browsing with F6 as you would in the “regular”
EpiData Analysis, the file created is still there and you get:

& erowse (=N e

oAt |:
1 01_age_01 3
i -t

1

= D173997Q2 S
El N1 ane N3
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If you click on the intersection between rows and columns (shown red-circled above), the entire
file gets marked (as in a spreadsheet):

|CﬁSB noncase

Right-clicking gives the option to copy to Clipboard (CTRL+C will also do):
ann

ansmrtd
Select recnumber as ID

Copy Selection to Clipboard [}
Show Variable Info

Cannot sort on recnumber
UT_age_LI4 b

Copy and Close and return to the spreadsheet and paste (CTRL+V) to get prompted:
Text Import

Import

Character set |Um'code

[]
[

Language |Defaurt - English (USA)

From row 1 =
Separator options

© Fixed width @ Separated by

[ comma [[ semicolon [[ space [C] other
[7] Merge delimiters Text delimiter |" E|
Other options
[[] quoted field as text Detect special numbers
Fields

rowvartxt-case-noncase
Pl_age_Qls3-0
P1_age_Q2-3-1
B1l_age_Q3-1+1
B1_age_Q4-6+0

01 age missing-0-0

0 le_4.0

P2_sex_male-=9-2
N? cav miccinn.n.N

n‘m q|m‘m|b|m‘m‘u

If Tab is not ticked, you have to, to get the input into columns rather than into one cell per row:

[C] comma [T semicolan [ space [T other

(] Merge delimiters Text delimiter |" IZI

Other options
[] Quoted field as text Detect special numbers

Fields

andar andar andar -
rowvartxt case oncase

B1_age_ Q1
B1_age_0Q2
B1_age_0Q3
B1_age_Q4
P1_age_missing
B2_sex_female
B2_sex_male

N7 cowv miccinn

m

EIEIETEIE e

i e I S T I S R S

n
¢]
1
1
¢]
a
¢]
2
[&]

* lca

m I
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After OK you get the browser output copied into the spreadsheet:

B | ¢ |
case noncase

02_sex_missk

O WO WwW
oMo OOk RO

Save this right away as an ODF Spreadsheet Template (.ots) (*.ots):

case_demaogr

[ ODF Spreadsheet (.ods) (*.ods)

ODF Spreadsheet (.ods) (*.ods)
QODF Spreadsheet Template {ots) [".ots) k

CpenDocument Spreadsheet (Flat XML) (fods) (*fods)

in the \templates sub-folder. As long as we don’t quit LibreOffice, saving is always to the
template (not a regular spreadsheet file, which would have the extension * . ods).

We will have two sheets in this template, one for input, and a second for output, and we label
them at the bottom, changing:

From default label of one sheet ... ... to customized label with two sheets
39 39

[M)[4)(r]]", Sheet1 [/ | M) input houtput (& /|
Sheet 1 /1 Sheet 2 / 2

In the output sheet, we start with writing some more or less sensible title:

- 8 | ¢ | o | e |
Characteristigs of tuberculosis patients by microscopy-defined case status

You may know from Microsoft Excel™ that you can copy content from one sheet’s cell to any
cell in a second sheet (here output), if you type an equal sign “=" into the destination cell in
the output sheet then switch to the source cell in the first sheet (here input) and press there the
hard carriage return. Specifically here, move your cursor into cell B3 of the output sheet, type
the equal sign, then go to cell Al in the input sheet and press the hard carriage return key. You
will automatically be returned to the output sheet and now have the value written into cell B3:

A : C | D | E |
Characteristics of tuberculosis patients by microscopy-defined case status

rowvartst

If you inspect the B3 cell content you see the formula:
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IEI 2 = =input.Al

hi C

s of tuberculosis patients by

rowwvartit

Copy this cell down and then copy the column to the right to get the entire content of the input
sheet:

: B | ¢ | o |
ks of tuberculosis patients by microscopy-det
2

3| rowvartxt case noncase
_4 | 01_age Q1 3 0
_ 5 | 01_age Q2 3 1
6 | 01_age Q3 1 1
7| 01_age Q4 6 0
&8 | 01_age_ miss 0 0
9 | 02_sex_fema 4 0
_10 | 02_sex _male 9 2
_11 | 02_sex_missk 0 0]

We refine formatting further, inserting rows and making more appealing labels (after all our
row names were just for unambiguous identification). In addition to the standards of inserting
rows and columns and so on, make use of Format | Cells:

Icu::ls Data Window Help

Clear Direct Formatting Ctrl+M |2

Cells... Ctrl+1 [
Eow 3

It has an extensive menu for all sorts of things on formatting cells:
Format Cells IEI

Numbers |For|t|For1t Effects |AIignment|Asian Typographleorders|Background|Ce|| Protection|

Category Format Language
|Defautt - English (USA) [~]

-1234
-1234.12
-1,234
-1,234.12

To make sums you may use =sum(al:a4) to get the sum of cells al+a2+a3+a4. Do you know
how to avoid the error message from a division by zero:

Femnale 4 100.0 0 4 26.7
Male 9 81.8 2 11 733
Sex missing 0 #DIV/0! 0 0 0.0
If you type:

=I1F(F11<>0,C11/F11*100,""NA™)

you get:
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Female 4 100.0 0 4 26.7
Male 9 218 11 733
Sex missing 0 NA 0 0 0.0

[

Note that the default of LibreOffice are American measures. For instance, the default page size
is Letter size rather than A4. It is easy to change if you need to do so (consider printing).

After you have exhausted your creativity, you may get something like:
Report from the National Tuberculosis Program

Characteristics of tuberculosis patients by microscopy-defined case status

Smear-positive cases

Characterististic Other cases Total Col %

n Row %
Total 13 86.7 2 15 100.0
Age quartiles
Quartile 1 3 100.0 0 3 20.0
Quartile 2 3 75.0 1 4 26.7
Quartile 3 1 50.0 1 2 13.3
Quartile 4 6 100.0 0 6 40.0
Age missing 0 NA 0 0 0.0
Sex
Female 4 100.0 0 4 26.7
Male 9 81.8 2 11 73.3
Sex missing 0 NA 0 0 0.0

After being happy with your formatting (don’t overdo it now, you will have more opportunity
in the upcoming task), we return to the input sheet, delete all numbers (leave the labels) and put
the cursor into cell A1:

case_demogr.ots - LibreOffice Calc

File Edit View Insert Format Tools Data
Bre-Lo@eea vE
i FH |Liberation sans |Z| 10 IZI B A

Al IZI B E = | rowvartxt
: B [ ¢ |
case noncase

01_age_ missing
02_sex_female
02_sex_male
02_sex_missing

Make sure you save it (it will still be saved as the *_.ots template file), and then close
LibreOffice Calc (ALT+F4 closes the program).

To test, run the program again, make some other interval selection, and then click the
LibreOffice icon to open the template.
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Note: LibreOffice is a slow opener, much slower to open than Microsoft Office. Be patient,
do not click the icon more than once: either it works with one click or it will not work with
100 clicks, but multiply clicking can cause conflicts and will surely slow it down even further!

The last thing to show, is the inbuilt possibility to make a PDF file. If you have run your
program, and pasted the EpiData Analysis browser content into the input file, switch to the
output file and mark all fields:

Characteristics of tuberculosis patients by microscopy-defined case status

Characterististic Smear-positive cases Other cases Total Col %
n Row %
M Total 5,058 72.5 1,921 6,979 100.0
4 |Age quartiles
Quartile 1 1,014 61.8 627 1641 235
Quartile 2 1,365 74.6 465 1,830 26.2
Quartile 3 1,367 77.6 395 1,762 25.2
0 Quartile 4 1,312 75.2 432 1,744 250
Age missing 0 0.0 2 2 0.0
Sex
Female 1,408 65.9 728 2,136 306
Male 3,650 75.4 1,192 4,842 694
Sex missing 0 0.0 1 1 0.0

In File you have Export as PDF:

Untitled 1 - LibreOffice Calc
Edit Wiew Insert Format

[ Mew »
= open.. Ctrl+0
Recent Documents 3
3, Wizards 3
Templates »
2  Close
& save Ctrl+§
[ save As.. Ctrl+Shift+5
Save All
Reload
Versions...
Export...
Export as PDF... %

Clicking it, you need to choose Selection under the General tab:

PDF Options

Iital View User

General

Range
O Al

and save the selection in some folder with your favorite name:

File name: tes‘d

Save as type: [PDF - Portable Document Format (pdf) (*.pdf)

course_d_ex05_task
Page 19 of 20



Then go there to view it. Because the access was to a template file, this spreadsheet is still
untitled:

Untitled 1 - LibreOffice Calc

You can save it (as a LibreOffice * . ods spreadsheet file or also as a Microsoft Office Excel ™
file).

Task:

0 Complete the EpiData Analysis program file “case_demogr.pgm’ to make an output for
all four variables i.e. adding site of disease and patient category. Then upgrade the
LibreOffice template file “case_demogr.ots”” and create the output as a PDF file.

0 Write a “cleaning” program that ensures that all temporary session files are erased.
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Solution to Exercise 5: Formatting standardized analysis output in a
spreadsheet

Key points:

. Cross-tables in analysis may have varying dimensions, depending on how
many strata have counts

. A work-around to obtain fixed dimensions is the use of merging the
aggregated data with a dummy set in which there is one record for each
possible column-row combination

« Output from multiple tables can be stacked in a *.rec file after aggregation
and a and pasted into a preformatted spreadsheet for a formatted output

Tasks:

0 Complete the EpiData Analysis program file “case_demogr.pgm” to make an output for
all four variables i.e. adding site of disease and patient category. Then upgrade the
LibreOffice template file “case_demogr.ots” and create the output as a PDF file.

0 Write a “cleaning” program that ensures that all temporary session files are erased.

The solution is the entire menu package. The PDF exported spreadsheet output is shown on the
following page.
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Report from the National Tuberculosis Program

Characteristics of microscopy confirmed and other cases

Confirmed cases

Characteristic N Row % Other cases  Total Col %
Total 5,058 72.5 1,921 6,979 100.0
Age quartiles
Quartile 1 1,014 61.8 627 1,641 23.5
Quartile 2 1,365 74.6 465 1,830 26.2
Quartile 3 1,367 77.6 395 1,762 25.2
Quartile 4 1,312 75.2 432 1,744 25.0
Age missing 0 0.0 2 2 0.0
Sex
Female 1,408 65.9 728 2,136 30.6
Male 3,650 75.4 1,192 4,842 69.4
Sex missing 0 0.0 1 1 0.0
Disese site
Pulmonary 5,030 85.6 848 5,878 84.2
Extrapulmonary 23 2.1 1,072 1,095 15.7
Site missing 5 83.3 1 6 0.1
Patient category
New 4,366 74.5 1,491 5,857 83.9
Relapse 502 97.9 11 513 7.4
After failure 64  100.0 0 64 0.9
After default 22 91.7 2 24 0.3
Transfer in 76 52.4 69 145 2.1
Other 8 14.3 48 56 0.8
Category missing 20 6.3 300 320 4.6
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