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Statistical Analysis-Methods to
assess intervention
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Stating Hypothesis

 Research question: Is BMI different between

urban and rural children?
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Null and Alternate Hypotheses

 Two competing Hypotheses are not treated on an equal basis
e Special consideration is given to the null hypothesis.

* We test the null hypothesis and if there is enough evidence to
say that the null hypothesis is wrong we reject the null
hypothesis in favour of the alternative hypothesis.

* Rejecting null hypothesis suggests that the alternative
hypothesis may be true.
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These tests deal ‘“whether the observed event
occurred is true or due to chance?The point estimate’ for

the treatment effectis
a difference of 0.62

Residence N Mean 93/ SE of mean
/|

Urban 435 15.65 / 2.93 0.14

Rural 163 15.03 2.12 0.17
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Truth (Population)

H, (no difference) | H, (the difference
exists)

Do not Reject Right Decision Type Il Error

si | Reject Type | Error Right Decision
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Type | error
* Type | error is typically more serious

ie: stating difference when there is no difference

This probability is never O

* Probability (Type | Error) = o
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Type Il Error
* Probability (Type Il Error) =

* Power of a study to detect an effect of a specified size=100(1- )%

 Wide Cl » low power

 Higher sample size — higher power

* Type Il Error taken care of in sample size calculation
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High p value

 If p value is high (p=0.2) in the BMI study there is high
probability that a difference as large as the one observed

would be seen when the null hypothesis of no difference

between places of residence is actually true

=) o Tufts
)5 N ; I"ii\'\ UNIVERSITY l'l.l___,-""?-r‘_‘_.\
JOHNS HOPKINS  Friedman School [ 5 ﬁ* ] TUSKEGEE
U S I D : BLOOMBERG SCHOOL of Nutrition Science \GRe: g/ VN TV 8 R s 1T Y
of PUBLIC HEALTH Q?E

and Policy 27 Glide 8

FROM THE AMERICAN PEOPLE



,FEED:FUTURE

The U.S. Government's Global Hunger & Food Sec

Low p value
* If p is very small (<0.001), then the null

hypothesis appears implausible because our

data could hardly ever arise purely due to

chance when the null hypothesis is true.
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Cut off for p value
* Arbitrary cut-off 0.05

* If p<0.05 statistically significant- Reject HO, Accept H1

* If p>0.05 statistically not-significant- Accept HO, Reject H1
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Principles of significance test
1. Set up null hypothesis.

2. find value of test statistic.
3. Refer the test statistic to the distribution.

4. find the P value of test statistic.

5. Conclude data are consistent or inconsistent with the Null
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* In order to arrive at the p value we need to

compute the test statistic which is

Observed — Hypothesized

SE (Observed)
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* Number of groups

* Independent or dependent groups

(1.Birth weight of boys and girls
2.Antenatal and postnatal BP of a group of women

3.Matched)

* Type of Data

Continuous eg: Birth weight, Categorical eg: Low birthweight
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Test of single proportion

* Ho: The population proportionis a pre-specified value
* Ho:The sample comes from a population with prevalence 15%

* Eg: Prevalence of overweight/obesity a sample of 300 school
going children is 25%
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* Ho:Samples are from the same population (Mean1=Mean2) and

equal variance
e Eg: Comparison of BMI in urban and rural children

e Ho:Mean BMI in urban=Mean BMI in rural

(M1-M2)

" se(M1-M2)
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— The data follows normal distribution

 Mean(SD), Skewness(SE of skewness), normality tests,
normal probability plot

— Equal variance in both groups

— Data is sampled from 2 independent groups
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. 15.65-15.03 546
0.25

The p value corresponding to 2.46 is 0.014

95% Cl: 0.13,1.11

Therefore we conclude that BMI in urban population is

significantly different from that in rural population
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16

Baseline Hb: 12.6 £+ 1.1 g/dL :
Endline Hb: 13.4 + 1.1 g/dL
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Independent sample Ttest for two means

The mean change is each group is tested

SIno  Group HB1 HB2  Hbdiff f (M1-M2)
1 A 11.50 11.80 0.30 se(M1—M 2)
2 A 10.80 11.50 0.70
3 B 11.30 11.70  0.40
A B 11.80 11.70 -0.10

=3 Tufts
3, 77T UNIVERSITY
XX AL
& JOHNS HOPKINS  Friedman School o enl
- BLOOMBERG SCHOOL of Nutrition Science '*..,’;;' ) TN
of PUBLIC HEALTH W

and Policy

FROM THE AMERICAN PEOPLE



FEED:FUTURE

's Global Hunger & Food Sec

Test for paired data

* Ho: The paired data have same means
* Eg: Dietary intake pre and post intervention
* Individual differences in dietary intake

* Ho:Mean pre-post difference (d)=0
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13205-0
110.6

t =11.94

The p value corresponding to 11.94 with 10

degrees of freedom is <0.001
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More than two independent
groups-comparison of means

* HO:The three samples come from the same population

 Example: To test if mean BMI is different between 3 groups
of TV viewing duration (<45 min, 45 min-90 min,>90 min)

* HO: The mean BMI in the three groups are the same,
M1=M2=M3
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Total variability

RN

Within groups Between groups

If Between groups variability>Within groups

variability —— Groups differ
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Analysis of Variance (ANOVA)

Source of Degrees of Sum of | Mean sum of - >
variation freedom squares squares
Between 2 1154 5774 102.3 | <0.001
Groups
Within 595 3356 5.6
groups
Total 597 4511
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Chi-squared test

* To test if two categorical variables are significantly associated

Example: Is overweight/obesity status associated with Intervention

Intervention | Control Total
Normal 131 154 285
Ow/Ob 11(8%) 11(7%) 22
Total 142 165 307

HO: Ow/ob status and intervention are independent
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x> =Sum (observed count — expected count )?

expected count?
where the expected count is obtained by row total X column total

grand total
Male Female Total
Normal [ 131 154 285
(285x142)/307 | (285x%165)/307
Ow/Ob |11 11 22
(22x142)/307 | (165%22)/307
Total 142 165 307

x?=0.13, p=0.715
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Intention to treat vs per protocol

* |TT analysis includes every subject who is randomized

according to randomized treatment assignment

e Last observation carry forward
* Baseline observation carry forward
* Mixed linear models

* PP-Inclusion in the analysis of only those patients who strictly
adhered to the protocol. The PP analysis provides an estimate
of the true efficacy of an intervention, i.e., among those who
completed the treatment as planned
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Other considerations

 When data is not normally distributed use non-parametric
methods

 When data is from cluster studies the cluster membership
needs to be considered using random effects model
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