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Energy consumption between thin and obese women
Mann-Whitney U test

(Independent sample t-test)




Energy consumption between thin and obese women

The energy consumption over 24 hours for a group of thin
6.13 8.79 women and a group of obese women is shown in the table.
7.05 9.19 Is there a difference in energy consumption between the two
7.48 9.21 groups?

7.48 9.68
7.53 9.69
7.58 9.97
7.90 11.51
8.08 11.85
8.09 12.79
8.11
8.40
10.15
10.88
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Entering data and defining variables

=  Enter the data in the Data
View.

= One variable represents the
group, and the other
represents the corresponding
energy consumption

=  Then, name the variables
accordingly in the Variable
View
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&> group & energy
1 1 6.13
2 1 7.05
3 1 748
4 1 748
5 1 7.53
6 1 7.58
[ 1 7.90
8 1 8.08
9 1 .09
10 1 8.11
11 1 8.40
12 1 10.15
13 1 10.88
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919
921
9.68
9.69
9.97
11.51
11.85
12.79




Running the Mann-Whitney U test
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Running the Mann-Whitney U test

Options, select Descriptive (2), and click Continue and OK.

In window (1), drag the variable energy from the left panel to the Test Variable List box, and drag the variable group to the
Grouping Variable: box. Click the Define Groups... button, specify the two groups (3), and then click Continue. Next, click

"l-j:l Two-Independent-Samples Tests X

TestVariable List: Exact..
& energy : 3 /

Grouping Variable:
* J [group(22) |

"\j-'l Two-Independent-Samples: ... X

Statistics

Missing Values
@ Exclude cases test-by-test 2
@) Exclude cases listwise

[gunﬂnue][ Cancel ][ Help ]

Define Groups... \

Test Type
[+ Mann-Whitney L [] Kolmogorov-Smirnov 2 \

[] Moges extreme reactions [| Wald-Waolfowitz runs

[Eeset ][Cancel][ Help ]

t,:l Two Independent Samples: ...

Group 1: 3
Group 2

[gunﬂnue][ Cancel ][ Help ]




Results and interpretation

Descriptive Statisti . :
sseriptive ta_t'_ms - | The mean rank for the thin group is 7.92, and for
I Mean Std. Deviation  Minimum  Maximum L. . . .
p— S R— ppp— 13 | 1275 the obese group, it is 16.67. This difference in
group 22 1.41 503 1 2 mean ranks suggests that the energy consumption
is generally lower in the thin group compared to
Ranks the obese group.
sum of

group [+l Mean REank Fan
energy  Thin 13 7.8z — 103.00

Obese g 16.67 150.00

T = The Asymptotic Sig. (2-tailed) value of is less than 0.05. This indicates

Test Statistics that there is a statistically significant difference in energy consumption
| eneray between the two groups (U=12, p=0.002<0.05).
Mann-VWhitney LI 12.000
Wilcoxon W 103.000 For large samples (where at least one of the two groups has n>20)
Z B -3.108 Given that the absolute Z value (]-3.106]) is much larger than the
SR S0 e — typical critical value of 1.96 (for a two-tailed test at the 0.05 significance
Exact Sig. [2*(1-tailed 001
S I— level), it indicates that the difference between the two groups is
: E;”tL:‘;'r’:j;j;'j;r':;im“” statistically significant.
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Comparison of Newborn Weights Between Non-Smoking and

Smoking Mothers

The weights of newborn children, born to 15 non-smoking women and 14 smoking women are as
follows:

Samplel Sample 2

Non-smoking Smoking

3.99 3.18

3.79 2.84 . : : :

3.60 2.90 Is there a difference in the weights of the children between the

3.73 3.27 two groups?

3.21 3.85

3.60 3.52

4.08 3.23

3.61 2.76

3.83 3.60

3.31 3.75

4.13 3.59

3.26 3.63

3.54 2.38

3.51 2.34

2.71



Comparing Relief Times of Two Analgesic Drugs
Wilcoxon test

Paired sample t-test

Q
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Comparing Relief Times of Two Analgesic Drugs

Suppose we want to compare the relief times of #2 Untitled1 [DataSet0] - IBM SPSS Statistics Da
two analgesic drugs, A and B. Additionally,
suppose that 8 patients were given drug A first

and then drug B. = H [D] b~ 5
s : nl 24

The following relief times were observed:

File  Edit View Data Transform

| & drug a & drug b
1 7.50 3.80
2 3.60 2.40
3 8.90 4.70
4 6.40 5.90
5 9.50 210
6 7.40 3.20
7 10.10 4.50
g 470 3.80




To analyze the
data, select from
the menu

Analyze ->
Nonparametric
Tests -> Legacy
Dialogs -> K
Independent
Samples
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Running the Wilcoxon test

In window (1), drag the variables drag_a and drag_b from the left panel to the Test Pairs box, one by one. Click the
Options... button, select Descriptive (2), and click Continue and OK.
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Results and interpretation

Descriptive Statistics

All 8 patients experienced a lower relief time with drug

&l Mean Std. Deviation  Minimum  Maximum . .
s . — —omies | e | o1n B than with drug A, which means drug B was less
drug_h g 3.8000 1.24300 210 5.40

effective for all patients compared to drug A (negative
ranks).

Wilcoxon Signed Ranks Test
No patients experienced a higher relief time with drug

anke . B compared to drug A (positive ranks).
drug_b-drug_a  Negatve Ranks : = }).;/ 36.00 There were no ties; every patient's relief time differed
Positive Ranks - 00 - between drug A and drug B
o E

a.drug_b =drug_a
. drug_b = drug_a

¢ g b - duga Based on the Wilcoxon Signed Ranks Test results, we can
conclude that there is a statistically significant difference
Test Statistics” in the relief times between the two analgesic drugs, A and

i B. Specifically, drug A provides significantly longer relief
- 2 times than drug B (p<0.05). Therefore, drug A appears to

2. Wilcoxon Signed Ranks Test be more effective than drug B in this sample of patients.

h. Based on positive ranks.




Effectiveness of a Hypnotic Drug

In a clinical study to test the effectiveness of a hypnotic drug, sleep duration (in hours) was
observed in 10 patients on one night after drug administration and on another night after
placebo administration. The results were as follows:

Patient ID Drug Placebo

5.2
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Evaluating the Efficacy of Three Treatments for Knee Pain
Kruskal-Wallis

One-way Anova




Evaluating the Efficacy of Three Treatments for Knee Pain

Thirty people with similar knee pain are recruited by a researcher who aims to
determine whether three different medications have varying effects on knee
pain. The participants are then randomly assigned to one of three groups and
given one of the treatments (Drug 1, Drug 2, or Drug 3).

The data is shown in the image.
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To analyze the data, select from
the menu

Analyze -> Nonparametric Tests ->
Legacy Dialogs -> K Independent
Samples

@ pain.sav [DataSet11] - IBM SPSS Statistics Data Editor
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Running the Kruskal-Wallis test

In window (1), drag the variable pain from the left panel to the Test Variable List: box, and the variable drug from the left
panel to the Grouping Variable: box. Click the Options... button, select Descriptive (2), and click Continue. Then, click the
Define Range... button, enter 1 into the Minimum: field and 3 into the Maximum: field. Click Continue and OK.
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Results and interpretation

Descriptive Statistics
N Mean Std. Deviation ~ Minimum  Maximum
pain 30 58.6667 13.73978 31.00 88.00
drug 30 2.00 830 1 3
The Ranks table shows the average ranks of the pain
AR 18 scores for each of the three drug groups:
Rsrks " Drug 1 has a mean rank of 16.70.
gug N MeanRank ® Drug 2 has a mean rank of 11.60.
bt i 1870 = Drug 3 has a mean rank of 18.20.
2 10 11.60
3 10 18.20
Total 30
Test Statistics™ The Kruskal-Wallis test p-value of 0.213 is greater than the
pain significance level of 0.05. This indicates that there is no
';1'“5"3"""“*”“‘3“ el ~ statistically significant difference in the median pain
s s scores among the three drug groups. In other words, based
#.Kruskal Walls Test on this test, there is not enough evidence to suggest that
b. Grouping Variable: . .
drug the three drugs have different effects on knee pain.
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Comparing the Effects of Different Exercise Types on Depression

Levels
. . . Particioant ID E ise G Depression Score
A clinical study was conducted to evaluate the impact of articipan xercise broup | gpy)
three different workout routines on depression levels. 1 Aerobic 12
Eighteen patients diagnosed with depression were 2 Aerobic 15
randomly assigned to one of three exercise groups: 3 Aerobic 10
4 Aerobic 14
- - . . 5 Aerobic 11
|
Aer?blc Exeru:se_Group (e.g., Joggm-g) N e Py "
=  Resistance Training Group (e.g., weight lifting) - Resistance
. Yoga Group 8 Resistance
9 Resistance 7
Each group followed their assigned exercise program for 10 Resistance 10
8 weeks. At the end of the study, depression levels were 11 Resistance
- c 12 Resistance
measured using the Beck Depression Inventory (BDI), " v ”
- . 5 5 : 0ga
with lower scores indicating lower levels of depression. " — T
15 Yoga 12
The data is shown in the table. 16 Yoga 18
17 Yoga 17
18 Yoga 13
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