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ANalysis Of VAriance (ANOVA)

= s a set of statistical methods used to assess the mean differences across two
Or more groups

=l One-way ANOVA : where we have a continuous variable paired with an
ordinal or nominal variable with more than two categories,

(=] It splits the total variance into two groups: between variance and within
variance.
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= The between variance measures the variation between groups,
whereas the within variance measures the variation within groups.

= Whenever the between variation Is considerably larger than the
within variation, we can say that there are differences within
groups.

= The formula for an ANOVA analysis or f-test Is between-group
variance/within-group variance
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One-way ANOVA

[=]

What it does: it will tell you whether there are significant

differences in the mean scores on the dependent variable across the
three or more groups.

Post-hoc tests can then be used to find out where these differences
lie.

Assumptions: 6 assumptions
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= Two different types of one-way ANOVA:

[

Between-groups ANOVA, which is used when you have different
subjects or cases in each of your groups (this is referred to as an
Independent groups design); and

Repeated-measures analysis of variance, which is used when you are
measuring the same subjects under different conditions (or measured at
different points in time) (this is also referred to as a within-subjects
design).
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Assumptions

Level of measurement
Random sampling
Independence of observations
Normal distribution
Homogeneity of variance
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SPSS Steps to run One-Way ANOVA

= Step 1: Go to Analyze — Compare Means —One-Way ANOVA.

= Step 2: Put your continuous variable (age) as Dependent Variable
and your categorical variable (ward_admitted) as Factor

=1 Step 3: Click on the option box and mark the Descriptive and
Homogeneity of Variance test options — click continue — click
on Post Hoc box and select a test which can give you the result of
comparison between the groups. Since we run ANOVA when the

Songy

homogeneity of variance assumption Is met, select a test under % %
%’o

Equal variance assumed(Eg. LSD) — Click ok — check the out
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= Check the Test of homogeneity of variance table for the p-value

of Leven’s statistics(if p-value >0.05, then assumption is met)

= Check the ANOVA table for the p-value of the independent group

ANOVA test(If p-value < 0.05, it means there Is statically

significant difference in the mean of the three or more groups we

are comparing). If there is significant difference between the
groups, then check the Post Hoc table to identify where the
difference is.

= Check the Post Hoc Tests table to identify between which
variables there is statistically significant difference
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= Check the Descriptive table to get the mean with CI values of the

variables. Using these values we assess which variables has a
higher or lower mean values
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Interpretation

= There is a statistically significant difference in the mean age of
patients between the three inpatient wards. Being admitted to the
medical ward Is associated with a relatively older age(56.65),

followed by surgical ward(43.92) and then Oby/gyn ward(30.94)
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Two-way between groups ANOVA

= Looks at the individual and joint effect of two independent
variables on one dependent variable

= The advantage of using a two-way design Is that we can test the
'main effect’ for each independent variable and also explore the
possibility of an 'interaction effect’.

= An interaction effect occurs when the effect of one independent
variable on the dependent variable depends on the level of a
second independent variable.
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= What you need: Three variables;

0 two categorical independent variables and
O one continuous dependent variable

= What it does: it allows you to simultaneously test for the effect of
each of your independent variables on the dependent variable and
also i1dentifies any interaction effect.
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Procedure for two-way ANOVA

=1 1. From the menu at the top of the screen, click on Analyze, then click on
General Linear Model, then on univariate

=] 2. Click on your dependent, continuous variable and move these into the box
labelled Dependent variable

=] 3. Click on your two independent, categorical variables and move these into
the box labelled Fixed Factors

= 4.Click on the Option button.
O  Click on Descriptive Statistics, Estimates of effect size and Homogeneity tests
O  Click on Continue

=] 5. Click on the Post Hoc button
O  From the Factors listed on the left-hand side, choose the independent variables(s) you
are interested in(this variables should have three or more levels or groups)
O  Click on the arrow button to move it into the Post Hoc Tests for section
O  Choose the test you wish to use
O  Click on Continue
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= 6. Click on the Plots button
o Inthe Horizontal box, put the independent variable that has the most

groups

0 Inthe box labelled Separate Lines, put the other independent variable

o Click on Add

o Inthe section labelled Plots, you should now see your two variables
listed

= 7. Click on Continue and then Ok
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B2 1018 Diﬁgllrzige ! 95% Confidence Intarval
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Estim {0 Lenath of stay2 (J) Lenath of stay2 J) . Std. Error | Sig. Lower Bound | Upper Bound
(& Pairw 1-6 days 7-13 days -9.35 2108 000 -14.32 -4.38
[ Univa >=14 days 7.59 3857 122 -1.50 16.68
...... (g3 1018 7-13 days 1-6 days 935 2108 000 438 14.32
& {& 4. Length_| >=14 days 16.94 3.947 000 763 26.24
- {E] Title =14 days 1-6 days -7.59 3.857 122 -16.68 1.50
% ES?”“ 7-13 days 4694 | 3047 000 22624 7.63
;- Uallrw Based on ohserved means.
niva The errorterm is Mean Square(Error) = 260.047.
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Title * The mean difference is significant at the .05 level.
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= Descriptive statistics: These provide the Mean scores, Std
deviations -and N for each subgroup.

= Levene's Test of Equality of Error Variances:This test provides

a test of one of the assumptions underlying analysis of variance.
The value you are most interested In Is the Sig. level. You want
this to be greater than .05 and therefore not significant.

= Tests of Between Subjects Effects
0 Interaction effect |
] Main effect ] Eta squared Cohen's d

Size (% of variance (standard deviation

o Effect size explained) units)
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= Post-hoc tests = . ‘-:-
o Multiple comparisons “”@ o
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PRESENTING THE RESULTS FROM TWO-WAY
ANOVA

=1 A two-way between-groups analysis of variance was conducted to explore
Impact of length of stay and sex on mean age of patients. Subjects were
divided into three groups according to their length of stay (Group 1: 1-6 days;
Group 2: 7-13 days; Group 3: 14 days and above). The interaction effect
between sex and length of stay group was not statistically significant, P =
0.29. There was a statistically significant main effect for both sex(P= 0.04)
and length of stay(P=0.0001). The effect size was small (partial eta squared =
.02) for sex and medium (partial eta squared = .08) for length of stay.

=] Post-hoc comparisons using the Tukey HSD test indicated that the mean age
for the 7-13 days group (M =57.19, SD = 16.31) was significantly different
from the 1-6 days group (M = 47.84, SD = 16.96) and >=14 days group(M=
40.25, SD=12.84). The mean age of 1-6 days group and >=14 days group dld ont;,
not differ significantly. ”
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= Thank You.
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