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Outline

Collect –> Data in Spreadsheets

Format –> Tidy Data

Clean –> Data manipulation
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How to organize your data
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Reference

Fig.: Data Organization in Spreadsheets
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Golden Rules

1. Be consistent: “male”, “Male”, “MALE”, “ male”
2. Dates in this format only: YYYY-MM-DD
3. Do not leave cells empty: use NA
4. Put just one thing in a cell: “45 grams”→ “45”
5. Subjects as rows and variables as columns
6. Create a data dictionary
7. Do not include calculations in the raw data files
8. Do not use font color or highlighting as data
9. Choose good names for variables
10. Make backups
11. Save the data in plain text files: .txt, .csv
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Be consistent

The first rule of data organization is be consistent.
Whatever you do, do it consistently.

Use consistent codes for categorical variables. Avoid
“male”, “Male”, “MALE”
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Dates

Always use the YYYY-MM-DD format
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Do not leave cells empty

An empty cell should always be filled with NA.

Use a consistent fixed code for any missing values. Do not
use 999, -999, N/A

Be careful about extra spaces within cells.

A blank cell is different than a cell that contains a single
space.

“male” is different from “ male ” (i.e., with spaces at the
beginning and end).
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Subjects as rows and variables as columns

Do not use more than 1 row for the variable names

Fig.: Example of a properly formatted dataset
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Create a data dictionary
name exact variable name as in the data file, plot_name
is the name used for plot labels, description is longer
explanation of what the variable means

Fig.: Data dictionary
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Put just one thing in a cell

Avoid “45 grams”. 45 should be the value of the cell, and
grams should be in the data dictionary
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Choose good names for variables

Fig.: Comparison of variable names
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Do not use font color or highlighting as data

Fig.: Not a good idea
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Do not use font color or highlighting as data

Fig.: Think of the color as another variable
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Save the data in plain text files

Fig.: Save as .csv file
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Example 1

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 1
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Example 2

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 2

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 3

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 3

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 3 (continued)

Fig.: Is this good or bad. Why?

Verdict: Good
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Example 3 (continued)

Fig.: Is this good or bad. Why?

Verdict: Good
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Example 4

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 4

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 4 (continued)

Fig.: Is this good or bad. Why?

Verdict: Good
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Example 4 (continued)

Fig.: Is this good or bad. Why?

Verdict: Good
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Example 5

Fig.: Is this good or bad. Why?

Verdict: Bad
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Example 5

Fig.: Is this good or bad. Why?

Verdict: Bad
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Tidy Data
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Tidy data
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Tidy data

Each variable forms a column.
Each observation forms a row.
Each type of observational units forms a table
Tidy data is ready for regression routines and plotting



26

Example: Does a full moon affect behaviour?

Many people believe that the moon influences the actions of
some individuals.

A study of dementia patients in nursing homes recorded
various types of disruptive behaviors every day for 12 weeks.

Days were classified as moon days if they were in a 3-day period
centered at the day of the full moon.

For each patient, the average number of disruptive behaviors
was computed for moon days and for all otherdays.

patient moon_days other_days
1 3.33 0.27
2 3.67 0.59
3 2.67 0.32
4 3.33 0.19
5 3.33 1.26
6 3.67 0.11
7 4.67 0.30



27

Is it tidy?
patient moon_days other_days

1 3.33 0.27
2 3.67 0.59
3 2.67 0.32

Question: Can I plot the data?
plot(df$moon_days, df$other_days, pch = 19)
abline(a=0,b=1)
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Is it tidy?
patient moon_days other_days

1 3.33 0.27
2 3.67 0.59
3 2.67 0.32
4 3.33 0.19
5 3.33 1.26

Question: Can I fit a meaningful regression model directly to
the variables in the data?

Call: lm(formula = moon_days ~ other_days, data = df)

Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) 2.56 0.66 3.9 0.002
other_days 0.79 0.91 0.9 0.402

Residual standard error: 1.5 on 13 degrees of freedom
Multiple R-squared: 0.055,^^IAdjusted R-squared: -0.018
F-statistic: 0.75 on 1 and 13 DF, p-value: 0.4
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Is it tidy?

patient day_type mean_behavior
1 moon_days 3.33
1 other_days 0.27
2 moon_days 3.67
2 other_days 0.59
3 moon_days 2.67
3 other_days 0.32
4 moon_days 3.33
4 other_days 0.19
5 moon_days 3.33
5 other_days 1.26
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Plotting with tidy data
ggformula::gf_line(mean_behavior ~ day_type, group = ~ patient, data = df_t)
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Regression with tidy data

fit <- lme4::lmer(mean_behavior ~ day_type + (1|patient), data = df_t)

Linear mixed model fit by REML ['lmerMod']
Formula: mean_behavior ~ day_type + (1 | patient)

Data: df_t

REML criterion at convergence: 90.3

Scaled residuals:
Min 1Q Median 3Q Max

-2.27236 -0.30142 -0.04023 0.48540 2.44753

Random effects:
Groups Name Variance Std.Dev.
patient (Intercept) 0.1563 0.3954
Residual 1.0659 1.0324

Number of obs: 30, groups: patient, 15

Fixed effects:
Estimate Std. Error t value

(Intercept) 3.0220 0.2854 10.587
day_typeother_days -2.4327 0.3770 -6.453

Correlation of Fixed Effects:
(Intr)

dy_typthr_d -0.660
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Not tidy vs. tidy data
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Not tidy vs. tidy data

Not tidy

tidy
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tidyr::gather()

key
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tidyr::gather()

key value

tidyr::gather(data = df, key = "day_type", value = "mean_behavior", -patient)
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tidyr::gather()

key value

tidyr::gather(data = df, key = "day_type", value = "mean_behavior", -patient)
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tidyr::gather()
tidyr::gather(data = df, key = "day_type", value = "mean_behavior")

day_type mean_behavior
1 patient 1.00
2 patient 2.00
3 patient 3.00
4 patient 4.00
5 patient 5.00
6 patient 6.00
7 patient 7.00
8 patient 8.00
9 patient 9.00
10 patient 10.00
11 patient 11.00
12 patient 12.00
13 patient 13.00
14 patient 14.00
15 patient 15.00
16 moon_days 3.33
17 moon_days 3.67
18 moon_days 2.67
19 moon_days 3.33
20 moon_days 3.33
21 moon_days 3.67
22 moon_days 4.67
23 moon_days 2.67
24 moon_days 6.00
25 moon_days 4.33
26 moon_days 3.33
27 moon_days 0.67
28 moon_days 1.33
29 moon_days 0.33
30 moon_days 2.00
31 other_days 0.27
32 other_days 0.59
33 other_days 0.32
34 other_days 0.19
35 other_days 1.26
36 other_days 0.11
37 other_days 0.30
38 other_days 0.40
39 other_days 1.59
40 other_days 0.60
41 other_days 0.65
42 other_days 0.69
43 other_days 1.26
44 other_days 0.23
45 other_days 0.38
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Example: Is it tidy?
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adjustment for covariates (receipt or nonreceipt of
antiretroviral therapy, stage of disease in the women,
and birth weight of the infants), each of which was
independently associated with the risk of vertical
transmission. Adjustment for the individual studies
did not modify these conclusions. A subanalysis re-
vealed similar results when the population was limit-
ed to women whose membranes ruptured shortly be-
fore delivery; this finding suggests that the decreased
likelihood of transmission of HIV-1 observed with
elective cesarean section was related to the avoidance
of both microtransfusions of blood during labor
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and direct contact of the fetus with maternal genital
tract secretions or blood during parturition.

The results of this study reinforce the findings of
prospective European cohort studies that elective ce-
sarean section protects against the vertical transmis-
sion of HIV-1.

 

11,12

 

 In addition, the results are consis-
tent with those of a randomized clinical trial in
Europe in which elective cesarean section was asso-

ciated with a significantly decreased risk of vertical
transmission of HIV-1.
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The likelihood of the transmission of HIV-1 was
significantly lower with elective cesarean section than
with each of the other types of deliveries, emphasiz-
ing the importance of carefully distinguishing among
different modes of delivery. A clinically important
implication of these results is that the risk of trans-
mission is higher among women in whom labor be-
gins, membranes rupture, or both occur before a
planned cesarean section can be performed.

Analyses of data from North American studies
have typically grouped all cesarean sections together
because of the small numbers of elective cesarean
sections. The result is a heterogeneous category that
includes both deliveries with a lower risk of vertical
transmission and those with a higher risk. Thus, in
retrospect, it is not surprising that an association be-
tween the mode of delivery and the risk of vertical
transmission of HIV-1 has been described in Euro-

 

*Pearson chi-square=12.8 with 18 df in goodness-of-fit test; P=0.80.
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REDICTED PROBABILITIES OF VERTICAL TRANSMISSION 
FOR ALL COMBINATIONS OF COVARIATES DEFINED BY THE PRIMARY

LOGISTIC-REGRESSION MODEL.*

MODE OF DELIVERY COVARIATE

NO. OF 
MOTHER–

CHILD

PAIRS

NO. OF

HIV-1– 
INFECTED

CHILDREN

PROBABILITY OF 
VERTICAL 

TRANSMISSION

NO. OF 
PERIODS OF

ANTIRETROVIRAL

THERAPY

ADVANCED

MATERNAL

DISEASE

LOW BIRTH

WEIGHT OF 
INFANT

(<2500 g) OBSERVED PREDICTED

Elective cesarean 0 No No 372 30 0.08 0.08

Other 0 No No 3850 652 0.17 0.17

Elective cesarean 0 Yes No 28 5 0.18 0.13

Other 0 Yes No 303 74 0.24 0.25

Elective cesarean 0 No Yes 110 17 0.15 0.13

Other 0 No Yes 767 196 0.26 0.26

Elective cesarean 0 Yes Yes 27 4 0.15 0.21

Other 0 Yes Yes 114 40 0.35 0.38

Elective cesarean 1 or 2 No No 41 0 0.00 0.06

Other 1 or 2 No No 441 49 0.11 0.12

Elective cesarean 1 or 2 Yes No 23 3 0.13 0.09

Other 1 or 2 Yes No 186 33 0.18 0.19

Elective cesarean 1 or 2 No Yes 7 0 0.00 0.10

Other 1 or 2 No Yes 83 22 0.27 0.20

Elective cesarean 1 or 2 Yes Yes 10 3 0.30 0.15

Other 1 or 2 Yes Yes 54 19 0.35 0.30

Elective cesarean 3 No No 124 2 0.02 0.03

Other 3 No No 878 49 0.06 0.06

Elective cesarean 3 Yes No 34 1 0.03 0.04

Other 3 Yes No 208 24 0.12 0.10

Elective cesarean 3 No Yes 25 0 0.00 0.04

Other 3 No Yes 109 11 0.10 0.10

Elective cesarean 3 Yes Yes 8 1 0.13 0.07

Other 3 Yes Yes 38 6 0.16 0.16

The New England Journal of Medicine 
Downloaded from nejm.org at MCGILL UNIVERSITY LIBRARY on October 23, 2016. For personal use only. No other uses without permission. 

 Copyright © 1999 Massachusetts Medical Society. All rights reserved. 
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Exercise: Bednets

Model for the expected number of cases of malaria:

µ = Rate × Person time
µ = λ× PT
= λ0 × θexposed × PT

log(µ) = log(λ0) + log(θ)× exposed + log(PT)

where

exposed =

{
0 standard bednet
1 treated bednet
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