lllllllllll

COMMUNITY
MEDICINE

Notes

peve by: VOlUNteEEr




By
Dr. Nanees
ghareeb



Definitions

Population:
(a5 S

All people living in a place or any collection of individuals or

things that we are interested in and their number may be finite

or infinite ©c33aa 1S ) sdaa

e.g. Egyptians, students 33 18 138 | blood cells, etc.
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Ideally to carry out an epidemiologic study we should examine the whole
population,
but since this is not always possible because it is:

1. expensive
2. time consuming and

3. not feasible ‘%’U‘u‘ U:"'“

So, we have to select a group from the population —

sample.
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Sample:

Group of individuals or things taken from a larger

population and used to find certain information
about this population.

Example: examination of 5ml of blood can

diagnose liver disease. We are not in need to
examine all blood.



The way that we follow in the selection of the sample will determine whether it is:

0 A good representative sample — its result can be generalized on the whole

population
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O Not good representative sample — its result can not be generalized on the whole



Sampling Units:

Each individual or thing of a population is called sampling unit.

Population =1000

JAL (Saa agla da) g JS8 1000 5SS Sample unite
Cagl) £ 2

Sampling frame:

All sampling units (all individuals of the population) are known and each
of them can be identified by a number or mark.
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Why we use

samples?
1.  Cheaper than examining the whole
population.

Less time consuming.

3. Feasible and can be repeated in other areas or

times.
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Types of samples

Probability samples

100 se

A aal
Tl Non-Probability samples

1. Every individual has an equal
chance (probability) of being
taken in the sample before the
sample is drawn.

2. It is a good representation
of the population.

3. Its results can be generalized.

1. Chance of selection not equal
for all individuals — it is
biased.




Types of samples

Non probability

e@.adslu\ )l:u.'a\

1 Accessibility sample
2 Quota sample

Probability

1 Simple random sample

2Systematic random

sample 3- Stratified

random sample 4-

Cluster sample

5- Multi-stage random sample




Non-ProbabiIitx Samples

The non-probability sample doesn't allow us to Zet a true representatlon of the
population from which it is drawn.

1. Accessibility sample: &ﬁ)h-“ & Qm‘ g.éi-é 4334 9_5439 C Liad) ‘;ﬁ‘\}‘

The investigator chooses his sample by his opinion.

The most convenient sample units are selected e.g. the nearest neighbors “J\ ‘7‘,)2" *\J
or relatives, volunteers, hospital cases, etc.(_“r;“}:‘; A (e d’@*‘"‘J ‘TW"L‘-A
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The sample is completed when the desired number of population is reached.
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Muvdadlitaytco

Cheap, quick, does not require sampling frame.g%‘}‘ D —— & Juié a4y

Disadvantages:

Not representative of the whole population.

It is biased due to subjective choice.
objective 48 ks sl 41 Le day La (g agd A3 A3Y
<< selection bais

Jts findings could not be generalized. So, it has to be restricted in use in scientific medical research
AJJAMJSSLPA;\J&LACJM\ g8 68 & gla ilSal) IS (i) & 3a) Lad Dia
0 Examples: sometimes we have to use this method e.g.:

1.  Studying rare diseases which are available only in hospitals.

2.  Studying occupational health hazards in workers exposed to that hazards.
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2. Quota Sample
L) At dasa () 6S0 anlany) U &) (Jia

The investigator will take a sample of a certain size and structure.

size and structure 23~ (S (3 &l pu Lld ) s

The choice of the actual sampling units does not follow a special
scheme but left to his choice.

The sample is completed when the desired number of
population is reached.



Advantages

Cheap, quick, does not require sampling frame.

Disadvantages:

Not a good representation of the population as it
depends mainly on the investigator choice.

It is biased due to subjective choice.

Its findings could not be generalized, so seldom
used in scientific medical research.



Examples

Interview of all persons passing in a certain street at a certain
time.
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In T.V. to know public opinion for the preferable programs.
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Probability
Samples

Every individual (or sample unit) has an equal chance
(probability) of being taken in the sample before the
sample is drawn.

There is minimal role for the investigator in selection
of individuals or sample units. So, bias of subjective
(researcher) selection is minimal. - sds & 330 43

Results obtained from researches based on probability
sampling can be generalized on population with
confidence.



Types of probability
samples

. Simple random sample

. Systematic random
sample

. Stratified random
sample

. Cluster sample

. Multi-stage random
sample



Simple Random
Sample:

The population from which a simple random sample is drawn should
be uniform or homogeneous. 422 4-xaly

A sample frame must be present, to choose the needed units
from it.

The units are selected by using random number tables ** (either in
statistical books or generated by the computer) or by lottery or
rotary depending on the size of the sample.
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3e518
4c132
3184l
84180
78435
418S5SS
130195
82448
25432
e€922¢6
25837
38914
04070
01674
70294
73503
877895
S2320
463951
67090
11666
409510
41169
76418

36777
81380
77367
S3793
37586
S4158
07274
72430
S6eS9S3
3865S
c8821
82707
c0681
14751
35450
S80¢66
Se408
SS5S929S
60276
45063
SS916
SS0e6s8
37956S

89116
75635
407951
649553
O701S
37182
S1068
295041
83112
Oo3811
c642¢6
247695
&€42950
28637
39982
S2136
77107
58545
S2061
84584
35165
04594
47S78

Table of Random Numbers

05542
15428
S7402
S1472
S87295S
€1345S
S31295
S9S208
S6e597
o834z
20496
72026
2639505
86580
795503
895525
88452
70699
435951
66022
29420
S45S76
S2180

29705
88048
27569
65358
768703
88857
40386
S5266
55340
47863
84843
Se813
e€Se17
119551
34382
S0O0000
8097S
076795
423118
48268
73213
S1187
0S257

83775
08747
S0184
23701
16224
S3204
ST
33978
80312
02743
18360
45336
760395
104795
43186
S&€334
0323406
23296
73054
74971
1527S
S47956
19143

21564
20052
ozZ338
75230
S76e6l
86721
44254
7059558
78839
11547
S1252
71767
91657
41454
eS80
30773
36114
03002
S3608
S4861
2532
17411
TT7486

816395
12e1S
35318
47200
799507
SSsel3
&6685S
&€0017
05815
38250
SS5134
04474
71362
48527
e3222
80571
&€45495
&€388S
5895495
61749
47319
Seiz23
02457

27973
35046
S4536
78176
Oeel11l
&e7454
72835
39723
i1e887
S8140
489531
32509
32246
S53868
30110
31178
79244
S46e77
42927
61085
35842
e6654S
o0sS8s

62413
©€7753
34641
85248
26501
17292
01270
00606
22228
S8470
S9538
74162
49595
37846
Se004
S27959S
820<4
S5745S
S0SS3
81758
ce2273
82163
321560

85652
&€56e30
S552S
S0589S
S3389
S4457
42523
17556
06206
24364
21160
S0404
SO6e63
859512
048795
21050
o0202
52540
46795S
89640
S4580
cl8ce
35033

ezZ2817
10883
86316
74567
S272S
85520
45323
15024
S4e4272
S97957
05411
68562
474595
15156
OoS138
Tez258
45727
62154
05547
395437
23415
227352
44374

S7881
13683
87384
22€33
&€815S8
F oF [ 5 £
63481
15819
83516
73498
446S9S
14088
S7072
00865
S7476
439S5SS
35709
33314
01534
S0044
c<4c&c8
240101
28352



0 So.simple random sample is used when:

Population is uniform or homogeneous and

All sampling units are known and so sampling
frame can be prepared

frame Jos) (s



Example

Selection of 5 individuals out of
15(population ).
- Give number for each individual (sampling

frame).>>) 5 N 58 5 ac) o )Y

« Randomly select the needed sample (5
units) by lottery from a box containing

numbers from 1 to 15.(3 s2uall (1 A



Systematic Random
Sample:

Selection depends on an interval (K-interval) M 4 i il
which is calculated from both the size of

: . population 100
population and the size of the sample.

sample size 10

b 10 (e 100 agensdy
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Example

I.II Suppose we have a population = 120 and it is required to take
a sample of 12

0 K-interval = = Total population go =10

Sample s ize

0 So, we have to select one out of each 10.

0 Then randomly select one out of the 1110, say 2. o il
ad 1) 1 Al ple
0 Then repeatedly add the k-interval to the selected number.
0 So, the sample will be the individuals number: 2, 12, 22, 32,
42,52, 62,72, 82,922,102 and 112.



0 Patients can be selected from the outpatient clinic by a modified
method of this sample.

0 Example: select 8 persons from an outpatient clinic:

Jais pald 3 aand) adhk g8 JUially 4 odia) Juday Cping ) gl a8 LA (52
3 cual g g S
L) Ay ) ddal) dae aandl 13S0 5 b)) (o pall a9 Gl g sall

* We take a random number from 1-10 (or 1-5 according
to the rate), suppose the 3™,

e then we will take every 3" person coming to the clinic i.e.
3rd, 6th, 9th  12th | etc. till we reach the desired sample size
(8 persons).

0 By this way, there is no bias in selection (no subjective selection).




Advantages:

&

Does not require sampling frame. (e
aed) i g ald ) o) dala

No bias in selection.

We can select sample from large scale
population.



It is used when the population is not homogeneous.

homogeneous /S J& I

(San 3 5l e sanal agandl o 3Y
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Obese or normal weight
Male .female
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First: stratifying the population i.e. dividing
the population into different strata each of
which is as homogeneous as possible e.g.
according to sex, age, residence, etc.




Population

pi
e
$:
[ H

Dividing population into strata
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Second: selecting a simple random sample
(or systematic random sample) from each
stratum

Adase e strata JS (e Jh;_m L

strata Stratified Random Sample
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Population

2 3 2 @ 2 5 Dividing population into strata
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stratum ?
Selection can be done

Sample size\No. of strata

using: 1- Equal allocation

method:
No. required from each stratum = qNs'Omgslfr;;;p

2- Proportional allocation method:

. . Size of stratum
No. required from each stratum = Sample size X

: . : Total population
male andd 4x8all (pand 43 (ya jail

female - R
I female 4w (S M\»AXMM\ oo = 28 K (e o gllaall a3a)
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Cluster
Sample

0 Acluster: is a group of individuals that is present in certain locality or geographical area
e.g. village, school, classroom, etc.

Stratifiedoe L8l )Y
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[ First: we select a random sample of clusters.

Population

[ Then: the clusters are taken as whole i.e. taking all
individuals within the selected clusters.



If we need to select 5 districts of Al-Zarga Governorate :

[ Prepare a list of all districts in AL-Zarqa Governorate.

Ghlia 5§ s JUAL Cpdng, aglS abadads Mia dBhia 25-20 ) 5498 (Sa
(Bhlia (puadd) ) gday (g gal) LSl JS 34 gl g

Then select randomly 3 districts out of the total districts

[ Then all people living in these 5 districts will be included
in the study.



We can obtain a random sample of primary
school children in an area by:

[ Starting with a list of schools
Draw a simple random sample of schools

0 Then all children within the selected schools
form the sample of children.



Multistage Random
sample

It is usually used in case of national or widespread studies.

adga gl 9 maa g Leds o3 )Y Jia At gal) culiad jal) Al
Ll asay

The field of work is arranged in levels or stages e.g. governorates, districts,
villages, houses, families and individuals.

Gu A OOl g (g el Gl day (alalia Cpams CiUsdlaal 4l gall Msu
NEENMARTES

From each stage we select randomly the desired sample.



Village

Selection of sample of villages (8 for example) from
Egypt for a morbidity Survey:

Cpidlag uadbdlaa 26 (el g BN Al paas JU) 12a

Egypt
(26 Governorate)

2 governorates are

selected randomly

Governorate Governorate
(Sharkia) (Bani Suif)

2 districts are selected
randomly from each
Governorate

2 villages are selected
randomly from each
district

18tsampling units

ond sampling units

District

A sampling units <48



Exampl

e.
Selection of sample of villages (8 for example) from Egypt for a
morbidity Survey:

First, we have 26 governorates

Select 2 governorates randomly (Governorates are the 1
sampling units)

Then from each governorate, select 2 administrative
districts (Districts are the 2" sampling units)
— two-stage sample.

Then from each district, select 2 villages randomly (Villages are th

39 sampling units) — three-stage sample.

G584 () (o Ja) g i 5 33 L s A (S



Sample size

How many individuals (or things) will be included in
the study.

Determinants of sample size: J a&emcqg

1. Available resources: man, money, materials and time.

T resources — 1 sample size and vice versa.

2. Number of variables affecting the study.

7 no. of variables — 1 sample size and vice versa.



Prevalence of the problem or disease under study.

7 prevalence — | sample size and vice versa.
75%= 6_pdua dimll °y ¢Sia
5_mS sample 33 a Bl= 0l (i jal) A) g 59,

Power of statistical test:

It is the ability of the study to detect statistical
significant relations.

A power of 80% is suitable for most studies. It
means that there is 20% error of missing a
statistical significant difference in our selected

onmnln



5. Level of
significance

It is the ability of the study to detect statistical insignificant
relations.

95 % is usually the selected significant level.

It means that 5% error can occur in the study for getting
significant result although it is not truly significant.

significant W) a£ ) ¢ Insignificant

7 level of significance — 1 sample size and vice versa.



6. Effect size:

It is the difference expected between case and control groups
or the strength of association.

For example: if the new treatment under study will produce
percentage of cure 80% and the old treatment gives 70%
(control ) cure rate, then the effect size is 10%.

1 effect size — decreases the sample size



Mean Value: e.g. if we have mean value of 10+2 for Hb of normal
population and we assume that the Hb of cases of leadbas) Jarz
poisoning will be 8+2.5 then the effect size will be the squared

difference in the mean value divided by SD of the lead cases aroup

_ (10-8)° 25

standard deviation to cases 4 Aaally 1 2.5

If we have no mean value for cases, we can assume effect size of:
0.2 for small suspected difference
0.5 for moderate suspected difference

0.8 for large suspected difference.
We can get the mean value of the population from other previous studies or by doing a pilot study.

docd) 33 Jara gl @smu\ghbmuﬁ&uhm@wwg
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10.

Type of study: usually cross-sectional and case control

study need larger samples (one reading is needed from
each person) than cohort or randomized studies which
need follow up and many reading for the same person.

Cost of each sample: if the cost is expensive, we have to

minimize the sample.

Variability in the studied population: if great, the sample
size should be larger.

Reliabilitydasiil) (udi saie adly 4 aill aef e JS and
validity of the measurements: The more valid and
reliable method, the smaller is the sample.




Sample size is calculated simply by many
computer statistical packages e.g. Open Epi , Epi
6, SPSS.

But we have to fill some information in these
statistical programs for calculation.

The needed information is specific for each type
of study.



In cross sectional studies (population
survey):

Population size: from which the sample will be
chosen.

Prevalence of the disease or factor under study in
the population: from records, previous studies,
websites or pilot study.

Power of test (In Epi 6: Result farthest from the
prevalence rate that you would accept in your
sample, higher or lower): 80% is reasonable and
common level.

Level of significance: 95% is reasonable and
common level.




In cohort and randomized clinical trials:

1. Two sided confidence level (level of significance, 1-a): usually 95%.

2. Power of study (1-3): usually 80%.

3. Ratio of unexposed to exposed in the sample: for equal samples use 1.
aginad U Ll 3 Jl

1.  Percent of disease or factor under study among unexposed (e.g. 9). \-@-’JL-“
ALl bl Al e

2. One of the following:

a. Qdds ratio (e.g. 2).
b. Percent of disease or factor under study among exposed (e.g. 9.52)

c. Risk ratio or prevalence ratio =among exposed %\among

non exposed = 1.904)

d. Risk difference or prevalence difference = % among
exposed — % among non exposed (9.52 — 5 = 4.52).




In unmatched case control
study:

1. Two sided confidence level (level of significance, 1-«): usually 95%.

2. Power of study (1-3): usually 80%.

3. Ratio of control to cases in the sample: for equal samples use 1.
case 100, control 100

control 100scase300 s 3 S8 Al (Saa

1. Expected frequency of exposure among controls (e.g. 40).<bul jall (e
dalu)

2. One of the following:

a. Qdds ratio (e.g. 2).
b. Expected frequency of exposure among cases (e.g. 57.14).




Sample size for comparing two means (mean
difference):
1. Two sided confidence level (level of significance, 1-a):
usually 95%.

2. Power of study (1-8): usually 80%.
3. Ratio of sample size = Group 1 for equal samples

use 1.
4. Mean of group 1 and mean of group 2 (or difference between

the 2 means, mean difference)

5. One of the following:

a. Standard deviations of the 2 groups
b. Variance of the 2 groups




https://www.openepi.com/SampleSi

ze/
Sample Size for Cross-Sectional, Cohort. & Randomized Clinical Trial
Studies
Two-sided configence level®s) — (1-alpha) usually 95%

Power (1-beta or %a chance of cgetecting )

Ratio of Unexposed to Exposed in sample
FPercent of Unexposed with Outcome

Fiease fill in 1 of the folowing. The others will be calcuiated

Odds rabo

Fercemnt of Exposed with Outcome
Risk/Prevalence Ratio
RisiPrevalence difference


http://www.openepi.com/SampleSize/
http://www.openepi.com/SampleSize/
http://www.openepi.com/SampleSize/
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