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1. Grasp the importance of comparing paired quantitative data in

healthcare.

2. ldentify suitable tests for paired data, like paired t-test and

Wilcoxon rank test.

3. Interpret test results, focusing on p-values and significance.

4. Recognize the assumptions and limitations of each test.




Paired samples
t-Test

PN S—

AT 4T

Is there a difference in a

group between two
points in time




MIDOCEA|

UNIVERSITYl

Chapter

Indication of Use
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* We have two samples that are related to each other and one
Quantitative continuous variable of interest.
* The variable may be measured on each individual in two

circumstances.
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* For example, in a cross-over trial, each patient has two
measurements on the variable, one while taking active treatment
and one while taking a placebo.

e Such data are known as paired (Dependent) data.
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EACH PATIENT RECEIVES BOTH TREATMENTS
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Example 2: a researcher is interested in testing

the difference in Blood Glucose Level (BGL) for .

the same group of people after one month and

then after two months.
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The Hypothesis test that can solve
this problem is either (Paired
samples) t-test OR Wilcoxon-

signed rank test.
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| can select either of them based

on the Normality status of
differences between the repeated \ "’t"

measurements.
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So, | must first check the

Normality of differences

between the repeated\ ".

measurements.
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Statistics p-Value
Kolmogorov-Smirnov 0.09 0.892
Anderson-Darling 0.24 0.772

NMormal distribution
is assumed.

@ Normal distribution

is not assumed.

p-value smaller than 0.057?
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» Assumptions:

Paired Data: Observations in each group are
paired in a meaningful way (e.g,
measurements before and after a treatment

on the same subjects).

Paired samples
t-Test
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Is there a differenceina
group between two
pointsin time




(‘

Chapter 1. The (Paired samples) t-test

08

» Assumptions:

Continuous Data: The differences between pairs should

be continuous.

Paired samples
t-Test

[ —

Normality of Differences: The differences betweenl @ *

paired observations

distributed.

are

approximately

normally

| Isthereadifferenceina
group between two
pointsin time
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» Rationale:
* The paired samples t-test is desighed to test
whether the mean difference between paired

observations is significantly different from zero.

Paired samples
t-Test
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Chapter 1. The (Paired samples) t-test
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> Rationale:

Under the alternate hypothesis, the mean difference
between the paired observations is significantly
different from zero.

This implies that there is a statistically significant
difference between the population means of the two

paired (related) groups.
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Paired samples
t-Test
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|s there a differencein a
group betweentwo
pointsin time
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p < 0.05 - statistically
S|gn lflca nt Difference between the compared

paired samples data

p > 0.05 =2 no statistically
S|gn Iflca nt Difference between the compared

paired samples data
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It will be in terms of Mean & SD reporting for each time point
measurement.

» |If P-value < 0.05 so, there is a statistically significant difference
between the BGL of patients after one month (Mean= ....... , SD=
.......) and their BGL after 3 months (Mean= ....... , SD= ........ ), (P-
value = ..........).
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> If P-value > 0.05 so, there is No statistically significant

difference between the BGL of patients after one month
(Mean= ....... , SD= ........ ) and their BGL after three months

(Mean= ....... , SD=........ ), (P-value = .......... ).
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Rationale: '* :
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e The Wilcoxon signed-rank test is a non- ﬁ .
: "

parametric alternative to the paired samples t- ﬁ | i

test, used when the data does not meet the Is there a differencein a

normality assumption. group between two
pointsin time
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p < 0.05 - statistically
S|gn lflca nt Difference between the compared

paired samples data

p > 0.05 =2 no statistically
S|gn Iflca nt Difference between the compared

paired samples data
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Conclusion

* |t will be in terms of Median & Range/IQR reporting for each time
point measurement.

> If P-value < 0.05 so, there is a statistically significant difference

between the BGL of patients after one month (Median= ....... ,
Range= ........ ) and their BGL after 3 months (Median= ....... , Range=
cieee), (P-value = ..........).
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> If P-value > 0.05 so, there is No statistically significant difference

between the BGL of patients after one month (Median= ....... ,
Range= ........ ) and their BGL after 3 months (Median= ....... ,
Range=........ ), (P-value = .......... ).




Please don’t forget: Before
dealing with any
Quantitative data, first,

test for its normality.
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 Comparing Costs of Medication Management Before and After

Centralizing Pharmacy Services:

» Scenario: A hospital centralizes its pharmacy services to reduce
costs associated with medication management. Monthly
medication costs for the same patients are compared for periods

before and after centralization.




U NIIDVE R SIE
Chapter Case Scenario (1)
B 08
* Null Hypothesis (Hg): There is no difference in monthly
medication costs before and after centralizing pharmacy services.
* Alternative Hypothesis (Hy): There is a difference in monthly
medication costs before and after centralizing pharmacy services.




v
1 | 334 308

2 36 354

3 354 30

4 22.5 25.3

2 332 22.4

G 422 324

[ 19.3 427

a8 225 22.5

9 31.5 332




’ Difference
-2.6

129

-3.2

-16.9

a1

a9

112

-0.2

-65.8
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Descriptive Statistics

Descripfive Sfafisfics

Valid 36
Missing 0

MMean —16.597

Minimum —-563.400
Maxinmum 183700
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v Descriptive Statistics

4 No-show (Before) 12
/" No-show (After)
/' Difference

F

I } i Classical |
Independent Samples T-Test

Paired Samples T-Testh
One Sample T-Test

& Bayesian

Independent Samples T-Test
Paired Samples T-Test
One Sample T-Test




/ Cost(5)Before 2
/ Cost($) Ater
/ Diflerence

00000

Cost(Afer Cost(§) Belore _
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Wilcoxon signed-rank

Alternative Hypothesis
() Measure 1 # Measure 2

Measure 1> Measure 2
Measure 1 < Measure 2

Additional Staistics
Location parameter

Confidence interval |95.0
Effect size

Confidence interval |95.0

Correct for correlation
Descriptives
Vovk-Sellke maximum p-ratio
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Faired Sampies T-Test
Measure 1 Measure 2 f f D
Cost (5) After Cost(3) Before  -0.038 3 0.970

Note. Student's t-test,

[
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 With a p-value of 0.970, which is much higher than the typical

significance level (0.05), Since the test showed no significant cost
reduction, the hospital may re-evaluate centralizing pharmacy
services, consider alternative cost-saving strategies, or conduct

further analysis to improve the system.
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Now, let’s go to the 2"d

Case Scenario
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* Evaluating the Impact of a New Digital Appointment Scheduling
System on Patient No-Show Rates:

» A clinic implements a digital appointment scheduling system
designed to reduce patient no-show rates. The no-show rates are
measured for the same set of patients before and after the
implementation.

\_
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* Null Hypothesis (Ho): There is no difference in patient no-show

rates before and after implementing the digital scheduling system.
e Alternative Hypothesis (Hi): There is a difference in patient no-
show rates before and after implementing the digital scheduling

system.




1 |35 12 23
2 | 47 2.1 26
3 | 65 13 5.2
4 |42 13 29
5 73 3.2 41
5 | 45 12 33
7 |82 3.2 5

8 | 49 14 35




Descriptive Statistics

Descripfive Sfafisfics

Valid 30
Missing 0
Mean —16.597

=td. Deviation 21.728

Maximum 13700
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Edit Data Descriptives T-Tests Mixed Models
No-show (Before) No-show (After

M4 4 13 classical
1 |35 12

Independent Samples T-Te
2 |47 21 Paired Samples T-Test h
3 | 65 13 One Sample T-Test
4 | 42 13

| i i Bayesian

5 |73 32

Independent Samples T-Test
6 |45 12 Paired Samples T-Test
7 | a2 39 One Sample T-Test
8 49 14 35
8 | 63 24 39
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- v Paired Samples T-Test Q000
, No-show (Before) T Variable Pairs
/ No-show (After) ' No-show (Before)  No-show (After) -
/ Difference
Tests Additional Statistics
Student Location parameter
‘ £ Wilcoxon signed-rank Confidence interval (950 | %
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Falred Sampies T-Test
Measure 1 Measure 2 W i (f
No-show (Before) - No-show (After) 461500 2400 0017 _

Note. Wilcoxon signed-rank test ;
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 With a p-value of 0.017, we reject the null hypothesis, indicating

a significant reduction in no-show rates.
* The clinic should consider fully adopting the digital scheduling
system, as the evidence suggests it effectively reduces patient no-

show rates.
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1. Paired tests like the paired samples t-test or Wilcoxon-signed rank test are essential for
comparing dependent data, such as pre- and post-treatment measurements.

2. Correct test selection (parametric vs. non-parametric) depends on the normality of the data.

3. Practical applications include scenarios like assessing changes in patient health metrics over
time or evaluating healthcare interventions.

4. Interpreting results with a focus on p-values allows healthcare managers to make data-

informed decisions about treatment effectiveness and operational improvements.
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