ATCR Lab, 4/30/09

Repeated M easures 1
Lab Summary

The purpose of this lab is to cover basic manipulatiolviogitudinal data and to indicate how
some longitudinal analyses fit with more standard ymes. Before you start this tutorial,
download the GAbabies dataset and the OAI datasets f@gotirse web site and start a record
of your STATA session with a log file. This Georgiables dataset follows successive
birthweights of infants to mothers (each of whom hae thildren) from vital statistics in
Georgia. We are going to be interested in whether birghwencreases with birth order and
mothers’ age. The variables in the dataset are:

1) Mother's ID numberrfom d)

2) Birth order i rt hor d)

3) Mother's age at birth of infaninprrage)

4) Mother's age at birth of first infant §i t age)

5) Change in mother's age from first infant to current infantresnc)

6) Birthweight of infant bwei ght )

7) Change in birthweight of infant from first infant to curtenfant @el wght)
8) Whether the birthweight is under 3000g or naivbi rt h) .

Graphical summaries

We'll start by looking at graphical summaries. Does bidight appear to be related to birth
order?

twoway scatter bweight birthord

This is a bit hard to judge. A slightly better methotbifit a smooth curve through the data.
Recall our way of drawing a smooth curve:

| owess bwei ght birthord, bwO0.4)

What does this tell you about the relationship? How camifite would you feel treating birth
order as a continuous variable and using a linear relatghshi

Numerical summary

Next let’s calculate a numerical summary. Firstneed to sort the data, then summarize (or use
the commandyysort).

sort birthord
by birthord: sunm bwei ght

Does this seem consistent with the graph?

Analyses

Let’s proceed to a more formal analysis by regressingdiwen birthord:
regress bweight birthord

Is there a statistically significant relationship?thisre an alternate explanation for why birth
order might not be causally associated with birth weighbw would you check?



An alternate way to compare changes in birth weight antler is to look at the difference
between the last and the first birth and conduct agé&itest. Unfortunately, the data are not in
the right format to easily do so. The data are cuyrdéisted with one observation per child (i.e.,
each child is a row in the data matrix). To subtraetlirth weights for the first and last child
we need one row per mom (why?). Fortunately, STATAshsisnple command to rearrange the
data. It isr eshape and it can be used to take data in the current formieddae “long”

format) and put it into a format with one data row pemfthe “wide” format).

reshape w de nonage tinmesnc bwei ght delwght lowbirth, i(nmomd) j(birthord)

To navigate by menu use:

Data > Create/change variables > Other variable transformation commands > Convert data
between wide/long
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s summ Notes ¥

1l bysortber varable utiities 4 Encode value labels from string variable 78
Decode strings from labeled numeric variable

Matrices »
Convert variables from string to numeric
Other utilties v Convert variables from numeric to string

Recode categorical variable
Change missing values to numeric

Variables x Change numeric values to missing

H

amed Dupiicate observations

momi

birthord Duplicate clustered observations

WE;“EEE Make dataset of frequencies

initage

Bmesnc Make dataset of means, medians, etc.

buweight

delwght Rectangularize dataset

lowbirth
Create separate variables
Split string variables into parts
Stack data 3

- - Interchange observations and variables —
< ] | >

In this command we first say what type of reformattiegwant ( eshape w de or

reshape | ong), then we list the variables that a@ constant within a cluster (in this case a
cluster is a mom). After the comma goes the clustigable, designated inside thgli@gnd the
variable giving the order within a cluster, designated indidg(). Take a look at the data
browser to see what you've done.

To do this through the menuing system, fill in the reshaindow as follows:



= reshape - Convert data between wide and long

| Main | Advanced|

(O Long format from wide

(®) Wide format from long

(O Backto long format (previously reshaped)
(O Back to wide format {previously reshaped)

ID vanable(s) - the i) option:

.
| momid v

Subobservation identifier variable - the j() option:
|b{!‘!"|0ld L

Base (stub) names of X_j vanables

| timesnc bweight debvght lowbirth momage| - |

MNole: All other vanables should be constant within ID.

IS [ ok J[ cancat |[ suomx |
Now we can easily calculate the differences betvibe last and first birthweights and conduct
a t-test.

gener ate bwdi f f =bwei ght 5- bwei ght 1

ttest bwdiff=0

How would you expect this to compare to the regressiwanghat we are ignoring the three
intermediate births? How does it compare with regangttalue for the test of birth order?

This “wide” format also makes it easier to understandelaionships between the repeated
measures. Here is the graph showing the associatite @f/e birth weights that we saw in
class:

graph matrix bwei ght1l bwei ght2 bwei ght 3 bwei ght4 bwei ght5
And a numerical summary:
corr bweightl bwei ght2 bwei ght3 bwei ght4 bwei ght5
If you want to go back to the “long” format, all you haweedo is to give the command
reshape | ong
or go back to the reshape menu and click on “back to lomgaft”.



Next are some commands we'll learn about later itutec First use thet set command to

tell Stata about how the data are clustered (by math@)’ and what the time variable is (birth
order)

xtset nomd birthord

Next use thext descr i be command to get a sense of the data pattern. Novalalyze the
data. For now the important thing to know is that,atvamand below performs a regression of
birth weight on birth order, taking account of the clusggepn mom:

xtm xed bwei ght birthord || nom d:

(Don't forget the colon after momid).
How does the p-value compare to the t-test and thesggn® Does it make sense? What is the
relationship between the birth order coefficienKifM XED and average value of BWDIFF?

Let's move on to a different data set. The purpoghisfanalysis is to show how more standard
analyses fit with some simple repeated measures asaly3pen the OAIl dataset. The variables
in the dataset are:

ID (participant ID)

Visit (baseline = 0 months, visit 1 = 12 months)

Age at the visit

Sex of the participant

xr_koa = evidence of knee osteoarthritis on Xray atlivese

sx_koa = xr_koa with reported symptoms

WOMAC pain score (measures pain on a scale from 0-50ghiggng worse)
Body mass index (BMI).

NG~ WNE

We are going to compare the change in pain scoregimand women. First get a sense of the
data by generating some descriptive statistics.

table visit sex, c(nmean womac n wonac)

What is the change in pain score in women? In men@ what is the difference in the changes?
Test your statistical intuition: do you expect therdes to be statistically significantly different
between men and women?

Analysis of difference scores

A simple and effective analysis is to calculate tifieicence scores within a person and compare
those using a t-test. Reshape the data to wide, dal¢ch&adifference scores and compare the
difference scores between men and women using a tHest. does this compare to the
descriptive statistics?

(after reshaping wide)
gen ch_womac=wormac_pai n12- wormac_pai n0
ttest ch_womac, by(sex)



Analysisusing hierarchical methods
Reshape back to long and ugem xed to perform a hierarchical analysis:

Xi: xtm xed womac_pain i.sex i.visit i.sex*i.visit || id:
Why did we need to include the interaction? How does tngpare to the t-test?

Analysisadjusting for baseline

Some people argue that, instead of analyzing change scoeesha@uld adjust for the baseline
value. Let’s go back to the wide format and try this.uWmeed to drop the indicator variables
Stata generated first:

drop _I*
reshape w de
Xi: regress wonmac_painl2 i.sex wonmac_pai n0

How does this compare?

Some people like a minor variation in that they usectfange score as the outcome and adjust
for baseline values:

Xi: regress ch_wonac i.sex wonmac_pai n0
How does this compare to the above analyses?

Morals:
1. Inthis simple scenario, the longitudinal analysisegiexactly the same results as the t-
test on the difference scores. Reassuring. In tmiglgisituation, why do anything else?
In more complicated situations, however, like with nmgsiata and multiple visits, the
longitudinal analysis uses exactly the same commandsandah easier.
2. Adjusting for the baseline value is rarely a good idikégets you away from analyzing
changes over time and can generate spurious resukswitbscare!



