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In health science research

Experimental study

especially

Randomization Non-randomization

To assess efficacy
of some interventions    
(or procedures)

Comparing the outcome

Experimental group Control group

measured by

betweenAllocation to groups

Methods of allocation

Randomized controlled trail
or RCT

Quasi-experimental study
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Some major differences between randomized and quasi-experimental designs 

***** https://www.publichealthnotes.com/20-differences-between-randomized-controlled-trial-rct-and-quasi-experimental-study-design/

Baseline

Comparability between two groups No guarantee for comparability between two groups

Similar concept for analyzing

Outcome Baseline Outcome

***** *****
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When continuous outcome,
For example, • Cholesterol level

• Uric level
• Behavioral score

Outcomes are continuous

Comparing means between two groups
(treatment group and control group)

Possible methods 
for analyzing

Independent t-test
Analysis of variance (ANOVA)

Analysis of Covariance (ANCOVA)

Similarity

Data analysis
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Independent t-test

ANOVA

id group score

1 1 45
2 1 37
3 1 44
4 2 37
5 2 35
6 2 28

Dataset











Treatment group

Control group    

Outcome

Outcome

intervention

Similarity

Similarity

Only post-score
Don’t concern about 

pre-score

ANOVA doesn’t show 
95%CI of mean difference

For example,
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Key point Pre-score and post-score of each individual 
are correlated, and both should be included 
for analyzing simultaneously

However, in case of the classification for comparing 

• Post-score between two groups using independent t-test

should be 
avoided

Treatment group

Control group    

Post-score

Post-score

intervention

Pre-score

Pre-score





 
Four times 
for analyzing

Alpha (α) must 
be inflated

• Pre-score and post-score in each group using paired t-test 
• Pre-score between two groups using independent t-test
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Treatment group

Control group    

Post-score

Post-score

intervention

Pre-score

Pre-score

The method which simultaneously includes pre-score 
and post-score for analyzing should be selected

Covariate Outcome

One time for 
analyzing

Analysis of Covariance (ANCOVA)
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Concept and Principle
of ANCOVA
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Dataset ANOVA

ANCOVA
Residual (error variance)

Power of the test

Treatment effect

Statistically significant difference

Covariate Outcome

decrease

increase

p-value decreasing
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ANCOVA Covariate (or pre-score) will be 
included for analyzing 

Error variance or residual 
will be decreased

Power of the test 
will be increased

Covariate (or pre-score) is a key point which 
should be known as the principle   
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Using principle of linear regression

ค่าเฉลีย่ของกลุ่มทดลอง

ค่าเฉลีย่ของกลุ่มควบคุม
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ANCOVA

Linear regression ANOVA

consist of

For adjusting the outcome (post-score) 
by covariate (pre-score)

For comparing the outcome (post-score) 
after adjusting by covariate (pre-score)

In practice, we can be available using STATA command for analyzing 
either “regress” or “anova” 
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Using “anova” 
command

Using “regress” 
command

ANCOVASimilarity

Similarity

Only presenting in “regress” command
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In practical analyzing,
“regress” command based on regression model 
should be done due to:

• The result can show 95%CI of treatment effect 

• This command can add some variables as 
covariates for adjusting the outcome

Therefore, “regress” command in STATA should be 
considered and using for ANCOVA analyzing
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Statistical methods must have 
assumptions or conditions for 
analyzing

ANCOVA as well

Dataset Residual Modeling

Assumptions consist of

• Variables of ANCOVA
• Randomness and independence
• Outliers

• Normality
• Homoscedasticity

• Linearity
• Homogeneity of regression slopes
• Covariate and independent 

variable must be independent
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> Assumption regarding dataset
• Variables of ANCOVA

• Randomness and independence

• Outliers

One outcome variable must be continuous data
One independent variable must be categorical data

Covariate variables must be continuous data at least one

Random sampling technique of study should be considered
Dataset should not be correlated or clustered

Examination of data distribution by charts (histogram, boxplot) should be done
Examination using some statistics (IQR, z-score) should be considered
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> Assumption regarding residual
• Normality

• homoscedasticity

Graphical approaches (kernel density plot, 
Q-Q plot, P-P plot) should be done

A commonly used graphical method is to plot the residuals versus 
fitted (predicted) values should be done using STATA as below;

Statistical approaches (Shapiro-Wilk test, 
Kolmogorov-Smirnov test) should be done

rvfplot, yline(0) 
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> Assumption regarding modeling
• Linearity

• Homogeneity of regression slope
The association between outcome variable and covariate must be linear

The linearity of outcome and covariate in each group must be parallel

• Covariate and independent variable must be independent
Examination of association between covariate and independent variable 
should be done
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Practical methods 
using STATA
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Example 1  (dataset-1.dta)
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Research question 
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Step 1 : To determine the statistical hypothesis



Practical methods using STATA
June 11, 2026Analysis of Covariance (ANCOVA)

in Health Science Research
27

Step 2 : To examine the assumptions of ANCOVA
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Hypothesis
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Hypothesis
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Hypothesis
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Step 3 : To analyze data for ANCOVA
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Step 4 : To conclusion the results
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Step 5 : To show the result in Table
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Thank you
spongd@kku.ac.th

https://pongdechonline.com
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