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Representativeness

The sample is similar to the target population in all characteristics of interest
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SAMPLING STRATEGY

primary
objective ~—~——__

- t0 maximise accuracy

secondary
objective

i — to maximise precision



Probability vs non-probability samples

A probability sampling strategy is one in which every / probability of selection p >0
unit in the population has a chance of being selected in

the sample, and this probability can be accurately
determined.

p is known

Everything else is non-probability sampling



Advantages of probability sampling

A probability sampling strategy is Everything else is non-probability
one in which every unit in the sampling

population has a chance of being

selected in the sample, and this

probability can be accurately

determined.
\' allows for
JE—
quantification of — _
random sampling error | reduces risk of
!_biased estimates |
control for unknown _adjustments fgr | Formal application of
confounders imperfect realisation

statistical methods



Advantages of non-probability sampling
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Probability sampling strategies




Simple random sampling
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Stratified random sampling
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Systematic random sampling
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Diabetic clinic

Day Type of patients

Monday  New patients

Tuesday  Returning patients SYSTEMATIC SAMPLING 1:
Every second day

Wednesda Returning patients

y

Thursday Returning patients SYSTEMATIC SAMPLING
: : : 1. Every second day

Friday Returning patients

Saturday Returning patients



Cluster random sampling
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Multistage

Stratification by province

Randomly select 2 districts in
each province

Stage 1

Randomly select 3 clinics in
each district

Stage 2

Randomly select 4 patients in
each clinic

Stage 3




Random selection
(not all clusters are included in the sample)

Cluster vs stratum

Non-random selection
(all strata are included in the sample)

Small number



Multistage

Stratification by province

Randomly select 2 districts in
each province

Stage 1

Randomly select 3 clinics in
each district

Stage 2

Randomly select 4 patients in
each clinic

Stage 3




Advantages and disadvantages

Design

Advantages

Disadvantages

Simple random

Systematic

Stratified

Cluster

Requires little knowledge of
population in advance.

Easy to analyze data and compute
sampling (standard) errors.
High precision.

Enables certain groups of interest
to be captured.
Enables disproportionate sampling

and optimal allocation within strata.

Highest precision.

* Lowers field costs.
» Enables sampling of groups of

individuals for which detail on in-
dividuals themselves may not be
available.

May not capture certain groups
of interest.
May not be very efficient.

Periodic ordering of elements in
sample frame may create biases

in the data. . s

May not capture certain groups EfflC]enCy
of interest.

May not be very efficient. Risk of bias

Requires knowledge of

population in advance. .
May introduce more complexity Type of analyS]S
in analyzing data and com-

puting sampling (standard)

errors.

Introduces more complexity in
analyzing data and computing
sampling (standard) errors.
Lowest precision.

(Table form Aday and Cornelius 2006:135)



Non-probability sampling strategies




Convenience sampling
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SAMPLING BIAS
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Purposive sampling
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Step 1

Zone (North, Central,
South)

5 health centres each zone

Step 2

Long Distance
2 health centres

|

' Medium Distance

1 health centre

[
|

: Short Distance
l 2 health centres

Step 3

Large Population

1 health centre

Small Population
1 health centre

|

Medium Population
1 health centre

Lar
opulation

Large Population
1 health centre

Small Population
1 health centre

Some elements of
the population
have no chance of
selection (p =0)

Hasselback L et al. Malar J 13, 295 (2014). https://doi.org/10.1186/1475-2875-13-295
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Snowball sampling
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The snowball
effect




The snowball
effect

What is this?




- Quotasampling




Quota 1:

Quota 2: Males

1. Only the selected traits of the population are
taken into account in forming the subgroups

2. Selection within subgroups is not random






Power and precision

[ Power ]

Ability of a study to conclude
that two population differ in
some specific characteristics
If they really are different

Hypothesis
testing

[ Precision ]

Width of the interval of
uncertainty around the
estimate of some
population characteristic

Uncertainty around point
estimates



Population 1
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Population 2

Research question: is the sex distribution the same in these two populations?

Sample 1

XXX IRRREN

Sample 2

EXELIRRRN

5/10-4/10=1/10<>0

‘ Answer: No



-
(7p]
()
e
©
£
e
7))
LLI

>

O --=-=-@-

O

X

L P p—

o @

4

N 40

(7))

O O

- -—

© ©

£ =

= =

p) )

LL LL
||||| ¢ ---—-————@t----
||||||| Olllllllsllll




What affects the power of a study?

Acceptable Characteristics
type | error of the
(a) population
Power

Precision \

Effect size



Sample size for single proportion (descriptive studies)

72 xPx(1-p)xD

N= N - sample size
E

2

P - prevalence or proportion of event

E - precision (or margin of error) with which a
researcher want to measure something

D - design effect reflects the sampling design
used in the survey type of study. This is 1 for
simple random sampling and higher values
(usually 1 to 2) for other designs such as
stratified, systematic, cluster random sampling

Z,, -196foralpha0.05




Sample size for single mean (descriptive studies)

n=(Z,)? %/ d?

s = population standard deviation

d Is the require precision

. L, 1S normal deviate for two- tailed
alternative hypothesis at a level of
significance a.




precision of estimates
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SAMPLE SIZE BASIC CALCULATOR

PREVALENCE STUDY - BINOMIAL APPROXIMATION

A) SAMPLE SIZE CALCULATION .
) Sample Size Needed
REQUIRED ABSOLUTE PRECISION (+%): d = 5.00E+00 % 12000
ESTIMATED PREVALENCE IN POPULATION (%): p = 5.00E+01 % ESTIMATED PREVALENCE (%): 5.00E
ESTIMATED NON-RESPONSE RATE (%): nr = 0% 0604 +m
DESIGN EFFECT: df = 1 10000 DESIGN EFFECT: 1 —
NON-RESPONSE RATE (%): 0
EFFECTIVE SAMPLE SIZE: nl = 384 ( 384.16)
8000
SAMPLE SIZE NEEDED: n2 = 384 ( 384.16) \
6000
B) CALCULATION OF PRECISION \
AVAILABLE SAMPLE SIZE: n2 = 2743 2000
ESTIMATED PREVALENCE IN POPULATION (%): p = 30 %
ESTIMATED NON-RESPONSE RATE (%): nr = 20 % 201
DESIGN EFFECT: df = 1.7
2000 1067
600 3g4
EFFECTIVE SAMPLE SIZE: nl1= 1291  ( 1290.82) 267 196 150 119 96 79 67 57 49 43
0 M o ® ————9 & o & o
ABSOLUTE PRECISION (£%): d = 25 (  250) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Absolute Precision (1%)
====Sample Size Needed
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