Chi square - test, Odds Ratio

Chi square - test, Odds Ratio

Elias Zintzaras, M.Sc., Ph.D.

Professor in Biomathematics-Biometry
Department of Biomathematics

School of Medicine .
University of Thessaly Theodoros Mprotsis, MSc, PhD

Teacher & Research Fellow
Institute for Clinical Research and Health Policy Studies (http:// bn.)mat.h.med.uth.gr)
Tufts University School of Medicine Bty Off Thessaly
Boston, MA, USA Email: tmprotsis@uth.gr

—



Comparative analysis of drug A and drug B

Suppose in a study, 28 people were given either drug A or drug B. Of the 12 people who received drug A, 4
were cured, and of the 16 people who received drug B, 9 were cured. We want to test whether there is a
difference between the two drugs and if there is a relationship between the drug and the therapeutic effect.

The data is presented in the form of a 2x2 matrix.

_ Therapeutic effect
“ Cured=1 Not cured=2

A=1 4 3

B=2 9 7




Entering data and defining variables

Enter the data in the Data View and define the variables in the Variable View
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Running the chi-square test

the two drugs, we will apply the chi-square test.
= Choose Analyze -> Descriptive Statistics -> Crosstabs from the menu.
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Running the chi-square test

Drag the variable drug from the left box into the Row(s): box, and the variable outcome from the left box into the
Column(s): box. Then, choose Statistics, select Chi-square and Risk, and press Continue, and OK.
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Results and interpretation

In the Chi-Square Tests table, the Pearson Chi-Square value is 1.448, which is not statistically significant (p>0.05),
indicating that there is no relationship between the drug and treatment outcome. Alternatively, the percentages of
patients treated by the two drugs do not differ.

Chi-Square Tests

Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-

Value df (2-sided) sided) sided)
Fearson Chi-Square 1.448° 1 224
Continuity Correction® B73 1 A12
Likelihood Ratio 1.467 1 226
Fisher's Exact Test 276 207
Linear-by-Linear 1.396 1 237
Association
M ofValid Cases 28

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.57.

h. Computed only for a 2x2 table
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Results and interpretation

= In the Risk Estimate table, the Odds Ratio for drug (A/B) is 0.389.
=  This means that patients treated with drug A have 0.389 times the odds of being cured compared to patients treated

with drug B.
= It also means that drug A is associated with lower odds of treatment success compared to drug B.
= In other words, patients on drug A are less likely to be cured than those on drug B. Specifically, the odds of being

cured with drug A are about 61.1% lower than with drug B.
=  The 95% confidence interval for the Odds Ratio is 0.082 to 1.840. Since this interval does include 1, it suggests that the
odds ratio is non statistically significant. The interval
indicates that, with 95% confidence, the true odds ratio Risk Estimate
for drug A compared to drug B is between 0.082 and 1.840.
= For easier interpretation, we can calculate the inverse of the odds

95% Confidence Interval

. . . Value Lower Upper
ratio (1/0.389=2.571). This inverse value represents the odds —
. : . : Odds Ratio for drug (A/ 389 082 1.840

of the comparison in the reverse direction (i.e., the odds of being B)
cured with drug B compared to drug A). Thus, drug B has For cohor outcome = =93 239 e
approximately 2.57 times the odds of success compared to drug A. Cured

= This means that the 95% confidence interval for the odds ratio in the For cohort outcome = Mot 1.524 768 3.022
reverse direction ranges from approximately 0.543 (1/1.840=0.543) EE
t0 12.20 (1/0.082=12.20). Thus, drug B has between 0.543 and M ofValid Cases 28

12.20 times the odds of success compared to drug A.



Chi-Square - test, OR with the use of weight cases




Entering data and defining variables

Enter the data in the Data View and define the variables in the Variable View as shown below
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Weight Cases

From the menu, select Data -> Weight Cases. In the window that appears, choose Weight
cases by, and drag the variable freq into the Frequency Variable: field. Then, click OK.
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Chi-Square test, OR

= Choose Analyze -> Descriptive Statistics -> Crosstabs from the menu.
=  Drag the variable drug from the left box into the Row(s): box, and the variable outcome from the left box into the
Column(s): box. Then, choose Statistics, select Chi-square and Risk, and press Continue, and OK.
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Chi-Square Tests

Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-

YWalue adf (2-sided) sided) sided)
FPearson Chi-Square 1.448% 1 229
Continuity Correction® 673 1 412
Likelihood Ratio 1 467 1 226
Fisher's Exact Test 2TE
Linear-by-Linear 1.396 1 237 Risk Estimate
Association _
5% Confidence Interval
M ofYalid Cases 28
. _ Value Lower Upper
a. 0 cells (0.0%) have expected count less than 5. The minimum expected countis 5.
b. Computed only for a 2x2 table g}ddﬁ Fatio for drug (A/ 384 082 1.840
Faorcohort outcome = 583 239 1.471
Cured
Forcohort outcome = Mot 1.524 768 3.022
Cured
M ofValid Cases 28
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Interactive Calculator for chi square tests of

independence
(https://biomath.med.uth.gr/statistics/chi_square.html)
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merely indicates that p is very little. The result is not significant at p < .05. X2 (1, N =28) = 1.448, p = 0.22884914
Col1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 7 Col 8 Col 9 Col 10 Total Calculate Reset all
4 8 12
Row 1 Chi square:
Degrees of freedom:
Row 3
1
Row 4
P-value:
Row 5 0.22884914
Row 6 Yates' chi-square:
0.673
Row 7
Yates' P-value:
Row 8 0.41200762
Row 9 Edwards' chi-square:
0.191
Row 10
Edwards' P-value:
Total 13 15 28 0.66208563
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