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Outline

Context— sample size for
vaccination coverage cluster
surveys

Elements of the design effect

Extract elements from recent
datasets

Revise World Health
Organization (WHO) guidance

Our software can also be helpful
for other cluster survey
outcomes




Survey Planning
Sample Size Steps & Feedback Cycle

1. Quantify inferential goal
(e.g., confidence interval no wider than +/- 5% if coverage is 85%)

Calculate effective sample size

Inflate by (guessed) design effect

Collect & analyze data

A

Review whether inferential goal was met. If not, why not?
(e.g., Rhoda et al., 2020, supplemental materials)

T




Estimate proportion to within +/- X%

Solve equation for confidence intervals to calculate effective sample size (N.)

For a complex sample, we inflate sample size by the design effect (DEFF)
Niarget = Ness X DEFF

DEFF = [clustering term] x (heterogeneous weights term)
DEFF=[1+(m-1)xICC]x (1+CV,2)

where m = avg # of respondents per cluster
|ICC = intracluster correlation coefficient
CV, = coefficient of variation of survey weights




We Guess at Parameter Values

All three parameters: m, ICC, and CVw are unknown when
we do the sample size calculation

Select values that are conservative, so the Cl will be narrow

But not so conservative that we waste $SS on too large a sample




For Vaccination Coverage

Canonical cluster survey design comes from this 1982 paper for
WHO Expanded Programme on Immunization (EPI)

o Visit 30 clusters Bulletin of the World Heaith Organization, 60 (2): 253 - 260 (1982)
o Self-weighted, so CVw =0
> Quota sample with m = 7 Cluster sampling to assess immunization coverage:
> In most cases. DEFF willbe <2 1@ review of experience with a simplified
(which implie’s ICC < 1/6) sampling method
R. H. HENDERSON ' & T. SUNDARESAN?

Many hundreds of EPI surveys have been conducted using
30 clusters x 7 respondents




For Vaccination Coverage

In 2015, WHO recommendations changed:

o Calculate survey weights based on probability of selection and post-stratify
them using population estimates; now CV,, >0

° Instead of a quota sample, select a fixed number of households; now m varies
> Note that in practice, sometimes ICC > 1/6

New manual suggested:
> For well run immunization campaigns, ICC of 1/6 may still be conservative
> For routine immunization surveys, suggest 1/3 as a conservative value




nternational Collaboration to Update
nsight

Contact colleagues with data from recent surveys

Assemble a large dataset of observed values of coverage parameters
Summarize with plots & percentiles

Survey planners can trade off cost of data collection against risk of having Cls
that are too wide

We show data today from:

Bangladesh  Guinea Bissau Liberia Pakistan Togo
Burkina Faso Kenya Madagascar Swaziland

Benin Kyrgyzstan Nepal Tajikistan

Ethiopia Lao PDR Nigeria The Gambia




Develop & Share Software

We’'ve written generic code for Stata & R:iccloop
o Define survey sample design

o jccloop mines the values of m, ICC, CVw, DEFF, coverage, Cl width for
binary outcomes over all the survey strata

We developed the programs for vaccination coverage datasets, but
the they are generic and could be used to mine parameters for other
binary outcomes from complex sample surveys




A Murmuration of Starlings
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https://www.reuters.com/news/picture/starlings-in-the-sky-idINRTS2XJHH

3,187 Observed ICCs
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ICC

Compiled ICCs
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ICC

|CCs by Stratum Level
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Rl ICCs by Outcome
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Results

The classic idea that ICC will be < 1/6 is often true when coverage is > 80%

It is often not true when coverage falls between 20% and 80%.

Recent guidance that 1/3 may be conservative is not bad, but too broad
Some outcomes have ICC > 1/3 when coverage is near 50%

There are interesting high ICC outliers even when coverage is > 80%

We would be happy to discuss this further or have others use our software to
explore these parameters for other types of surveys




Software Resources

Github repository:
https://github.com/BiostatGlobalConsulting/ExtractSurveylCC-DEFF-CVw

Youtube demo of Stata iccloop resources
https://www.youtube.com/watch?v=Lh|8asVdpf4 10 . csmsied comrge s

Select Background Dataset

® Aggregated data from coverage

Youtube demo of R iccloop resources
https://www.youtube.com/watch?v=cKJTpU98Mrw | serammer

@® ICC

© DEFF 0.25
O Cvw

Forthcoming R Shiny tool v Fpd Ay

Filter with Unique Survey ID:

URL will be in the forthcoming manuscript IR

. . 0 ] 50 5 100
Filter with Age Group: Estimate of coverage (%)
survey id: All;
group: All
All e stratum levet All

Choose DTA File
Filter with Stratum Level:

Browse. . test_userupload_minimal.dta

Upload complete

X Save Plot

All -

Points near info



https://github.com/BiostatGlobalConsulting/ExtractSurveyICC-DEFF-CVw
https://www.youtube.com/watch?v=Lhl8asVdpf4
https://www.youtube.com/watch?v=cKJTpU98Mrw
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Backup Slides
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ICC: Intracluster correlation coefficient; Average number of respondents per cluster = 16




40

Estimated Coverage (%

60

100




3

- = - ¥
LN s o w0209 .

3
S5m0 o w209

3
s o w0209

3
s o w0209

s o w0209
T 3
S5m0 o w0209
= =
S5m0 o w0209

3
s o w0209

All Possible

Combinations
of ICC&p

fora30x7
Cluster

O
O

Survey Design

_ 60 80 100
Estimated Coverage (%)

40

20




100

ERR S
PR

R

ER-

PR
O

PR
SR

T 3 B

Savampan g E
(Rt At s o w0209

T 3 B T 3
s o w0209 e s o w0209

iy
<y

Ftemwa

e
S

80%
80

60

3 3
s o w0209 s o w0209

3
s o w0209

Estimated Coverage (%)

(][]
40

T 3 B
s o w0209

20%
20

. +

- ¥

-1
- - 3
v P r
) n

- - e +

2 B = g ] B 0
s o w30

5
—————————————— f2eme0 o snd f2eme0 o snd

ICC

ign

All Possible
Combinations
of ICC&p
fora30x7
Cluster
Survey Des




A Murmuration of ICCs

N=3,187 ICCs
from various
vaccination
coverage
survey
datasets.
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