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The South African Medical Research Council
recognizes the catastrophic and persisting consequences of colonialism and
apartheid, including land dispossession and the intentional imposition of

educational and health inequities.

Acknowledging the SAMRC's historical role and silence during apartheid,
we commit our capacities and resources to the continued promotion of justice and
dignity in health research in South Africa.
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Program

MR?/'{

Day 2

Analysing survey data: principles
and approaches

Survey data analysis with R
Answering our research questions

From questions, to sampling to
estimates: a summary

Conclusions
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The COPD survey

Lessons, doubts, questions...
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The problem:
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Sbppop~N(H, 0)

sbp;1 ~N(u, o) sbp2~N(u, o) sbps~N(u, o) sbpn~N(p, 0)

““MRCY
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Why should we care?
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Stratification - (UifiEqUANPTOBabIICHSEIECHoND - GEESD

Suboptimal response rates - > (iiEqUANPIOBABIIOHSEIEEoND -~ GEEED

<)
Clustering -> non-independence -- {icoffectiquantification of precisiont

- MRC\/.S
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A research question

What is the prevalence of active TB in the adult
population (15+)?

MR?}
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Simple random sampling

MR?/'{
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@ Current sample
208

Towns: 110

ﬁ:m Households: 3878
- Individuals: : 4000

Target population size: 167617, Maximum sampling ratio: 2.4%

Strategy

Type: simple
Strata: none
Clusters: none

Sample
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summary(sl[,c(5:6,8:11)])

REGION TOWN SEX AGE DISEASE_TB Probs

Beria : 956 Sews T 60 Female:2010 Min. : 15.00 No :3892 Min. :5
Bridford 1 342 Mandunhaba: 59 Male :1990 1st Qu.: 25.00 Yes: 108 1st Qu.:5
Central Region 11421 Gobamun : 56 Median : 36.00 Median :5
Northern Peninsula: 417 Warahana : 52 Mean : 38.51 Mean :5
South East : 864 Dukronga : 51 3rd Qu.: 49.25 3rd Qu.:5
Durtis : 51 Max. :103.00 Max. :5

(Other) 13671

.966e-06
.966e-06
.966e-06
.966e-06
.966e-06
.966e-06
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s1[1:18,c(1,2,5:11)]

# A tibble:
IID
<chr>

1 H 1 116_1
2 H 1 _128_2
3 H_1_134_1
4 H 1 138_2
5 H_1 148 2
6 H 1 181 1
7 H_ 1 195 1
8 H_1_205_4
9 H_1_208_1
10 H_1_212_1
11 H_1_233_2
12 H_ 1 _245 4
13 H_ 1 _253_1
14 H 1 _27_1
15 H_1_306_2
16 H_1_328_1
17 H_1_347_8
18 H_1_350_1

18 x 9
HID
<chr>
H 1 116
H 1 128
H 1 134
H_1 138
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REGION
<fct>
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria

TOWN

<fct>

Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis

SUBURB
<fct>
Lobammunye
Lobammunye
Lobammunye
Lobammunye
Lobammunye
Fiog

Fiog

Fiog

Fiog

Fiog

Fiog

Fiog

Fiog
Lobammunye
Hoban
Hoban
Hoban
Hoban

SEX
<fct>
Male
Female
Male
Male
Female
Male
Male
Male
Male
Male
Female
Female
Male
Male
Female
Male
Female
Male

AGE
<dbl>
67
23
32
31
23
26
38
24
35
41
35
17
38
25
41
39
19
65

DISEASE_TB
<fct>
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

ool ol oNoNoNoNOoNONONONONONONONMOMNOMNO)

Probs
<dbl>

. 00000597
. 00000597
. 00000597
. 00000597
. 00000597
. 00000597
. 00000597
. 00000597
.00000597
. 00000597
. 00000597
. 00000597
. 00000597
. 00000597
. 00000597
. 00000597
.00000597
. 00000597
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d <- table(s1$DISEASE_TB)
print(d)

No Yes
3892 108

p <= (d[2]/sum(d))
round (p*x100,2)

Yes
2.7

se <- sqrt((p * (1- p))/sum(d)) |> print()

Yes
0.002562762

cv <= gnorm((1-0.05/2)) [> print()

[1] 1.959964

ci <- c(p - cv*se, p + cvxse)
round(ci*100,2)

Yes Yes

2.2 3.2

round((ci[2]-ci[1])*100,2)

Yes
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— Estimates
Sample estimates

Group No Yes

Population true values

IAII respondents 97.3 2.7

Group No Yes

ITargetp-Dpulatiﬁn 97.18 2.82
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= Estimates
Sample estimates

Group No Yes
I Beria 98.64 1.36
I Bridford 91.81 8.19
I Central Region 96.97 3.03
I Morthern Peninsula 97.64  2.16
I South East 9826 1.74

Population true values

1 No Yes
I Beria 9704 246
I Bridford 9212 7.88
I Central Region 97.34 266
I Morthern Peninsula 98.16  1.82
I South East 98.05 195
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Stratified random sampling
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Current sample
o2®
020

Towns: 110

ﬁm Households: 3829
Individuals: : 4000

Target population size: 167617, Maximum sampling ratio: 5.6%

Strategy

Type: stratified
Strata: region
Clusters: none

Sample

22/ 82



summary(s2[,c(5:6,8:11)])

REGION TOWN SEX AGE
Beria : 800 Khorihao : 116 Female:1973 Min. : 15.
Bridford : 800 Nokhokane : 104 Male :2027 1st Qu.: 25.
Central Region :800 Malutikulu: 98 Median : 35.
Northern Peninsula:800 Omuthinie : 95 Mean : 38.
South East : 800 Khoriva : 91 3rd Qu.: 49.
Mmabani : 88 Max. :102.

(Other) 13408

00
00
00
05
00
00

DISEASE_TB

No

Yes:

13867
133

Probs

Min.
1st Qu.:
Median
Mean

3rd Qu.:
Max.

O G w NN

.691e-05
.516e-05
. 716e-05
.916e-05
.695e-05
.961e-05
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s2[1:18,c(1,2,5:11)]

# A tibble:
IID
<chr>

1 H 1 133_1
2 H_ 1 _137_6
3 H_1_.20_1
4 H 1 222 2
5 H_1 229 4
6 H_ 1 237_5
7 H_1 239 4
8 H_1_258_1
9 H_1_266_6
10 H_1_275_3
11 H_1_282_1
12 H. 1 294 4
13 H_ 1 _33_2
14 H 1 41 6
15 H_1_ 471 4
16 H_1_496_5
17 H_1_497_1
18 H_1_584_1

18 x 9

HID
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REGION
<fct>
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria
Beria

TOWN

<fct>

Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis
Durtis

SUBURB
<fct>
Lobammunye
Lobammunye
Lobammunye
Fiog

Fiog

Fiog

Fiog

Fiog

Fiog

Hoban
Hoban
Hoban
Lobammunye
Lobammunye
Hoban
Hoban
Hoban

SEX
<fct>
Male
Female
Male
Female
Female
Female
Female
Female
Male
Male
Male
Male
Male
Female
Female
Male
Male

Plegak Boulevard Male

AGE
<dbl>
40
61
62
23
33
25
25
53
37
46
27
35
38
61
20
23
41
35

DISEASE_TB
<fct>
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

ool ol olNololNoNoNoMNoNoMoNoNOMNOMNOMNOMNO

Probs
<dbl>

. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
. 0000252
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d <- table(s2$DISEASE_TB)

p <= (d[2]/sum(d))
round (p*x100,2)

Yes
3.33

se <= sqrt((p * (1~ p))/sum(d))
cv <- gnorm((1-0.05/2))

ci <- c(p - cv*se, p + cvxse)
round(ci*100,2)

Yes Yes
2.77 3.88

round((ci[2]-ci[1])*100,2)

Yes
1.11

Adjusting for sampling design:

Stratified

[1] "Point Estimate:
[1] "95% Confidence
[1] "95% Confidence
[1] "Design effect:
Simple

[1] "Point Estimate:
[1] "95% Confidence
[1] "95% Confidence
[1] "Design effect:

3"

Interval: 2.49 - 3.64"

Interval width: 1.15"

1.3"

2.7"

Interval: 2.2 - 3.2"

Interval width: 1"

l"
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Cluster random sampling

MR?/'{
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Current sample
o2®
020

Towns: 110

ﬁm Households: 3829
Individuals: : 4000

Target population size: 167617, Maximum sampling ratio: 5.6%

Strategy

Type: stratified
Strata: region
Clusters: none

Sample
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d <- table(s3$DISEASE_TB)

p <= (d[2]/sum(d))
round (p*x100,2)

Yes
1.45

se <= sqrt((p * (1~ p))/sum(d))
cv <- gnorm((1-0.05/2))

ci <- c(p - cv*se, p + cvxse)
round(ci*100,2)

Yes Yes
1.08 1.82

round((ci[2]-ci[1])*100,2)

Yes
0.74

Adjusting for sampling design:

Cluster

[1] "Point Estimate:

[1] "95% Confidence
[1] "95% Confidence

[1] "Design effect:

Simple

[1] "Point Estimate:

[1] "95% Confidence
[1] "95% Confidence

[1] "Design effect:

2"

Interval: 60.37 - 7.51"

Interval width: 7.14"

50.9"

2.7"

Interval: 2.2 - 3.2"

Interval width: 1"

l"
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Response rates

MRF/'Y
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@ Current sample
22

O Towns: 20

ﬁm Households: 4000
B Individuals: : 4000

Strategy

Type:
Strata: none
Clusters: town, hid

Sample

Target population size: 167617, Maximum sampling ratio: 18.2% [/ 69.2% / 100%
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© Response rates

Household: 95% Individual: 80.9% Total: 76.9%

Mon response (23.1%) .

20 30 40 50 60 70 a0

© Response rates by region

P Household | individual

992
95
90
85
80
75
70
65
$ ]
IMRCY"”’
Bt South East Beria Central Region Bridford
advancinglife pw,
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summary(s4[,c(5:6,8:11)])

REGION TOWN SEX AGE DISEASE_TB Probs
Beria : 956 Gabarowe : 54 Female:1391 Min. :15.00 No :2711 Min. :5.966e-06
Bridford : 335 Sew1 : 54 Male :1393 1st Qu.:25.00 Yes : 73 1st Qu.:5.966e-06
Central Region 11422 Buhena : 53 NA's :1216 Median :36.00 NA's:1216 Median :5.966e-06
Northern Peninsula: 405 Reliseru : 51 Mean :38.76 Mean :5.966e-06
South East : 882 Alinoni : 50 3rd Qu.:50.00 3rd Qu.:5.966e-06
Malutikulu: 50 Max. :94.00 Max. :5.966e-06
(Other) :3688 NA's 11216
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s4[1:18,c(1,2,5,6,8:11)]

# A tibble:
IID
<chr>

18

H_102_180_2
H_102_198_1
H_108_120_2
H_168_172_1
H_168_71_1
H_108_756_1
H_108_774_1
H_11_32_3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

H_16_136_1
H_16_145_6
H_16_175_4
H_17_138_2
H_17_167_1
H_17_222_5
H_17_578_1
H_17_597_2
H_17_600_2
H_19_142_1

x 8

HID

<chr>

H_ 102_180
H_ 102_198
H_108_120
H 108 172
H 108 _71
H_108_756
H 108 _774
H 11 32
H_ 16_136
H_16_145
H_16_175
H_17_138
H 17 _167
H 17 _222
H 17 _578
H_17_597
H_ 17_600
H_19_142

REGION
<fct>
South East
South East
South East
South East
South East
South East
South East

Northern Peninsula

Central
Central
Central
Central
Central
Central
Central
Central
Central
Central

Region
Region
Region
Region
Region
Region
Region
Region
Region
Region

TOWN

<fct>
Mandunhaba
Mandunhaba
Tobabala
Tobabala
Tobabala
Tobabala
Tobabala
Thaye
Tabateki
Tabateki
Tabateki
Sewsi

Sew1i

Sew1

Sew1

Sew1

Sew1
Mapufong

SEX AGE
<fct> <dbl>
Male 28
Male 42
Male 28
Male 25
Male 39
Male 30
Male 53
Male 51
Male 32
Male 27
Male 27
Male 20
Male 25
Male 19
Male 28
Male 32
Male 39
Male 28

DISEASE_TB
<fct>
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

O OMONONONONONONONONONONONMOMNMOMNMOMNOMNO)

Probs
<dbl>

.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
.00000597
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d <- table(s4$DISEASE_TB)

p <= (d[2]/sum(d))
round (p*x100,2)

Yes
2.62

se <= sqrt((p * (1~ p))/sum(d))
cv <- gnorm((1-0.05/2))

ci <- c(p - cv*se, p + cvxse)
round(ci*100,2)

Yes Yes
2.03 3.22

round((ci[2]-ci[1])*100,2)

Yes
1.19

Adjusting for sampling design:

Cluster

[1] "Point Estimate:

[1] "95% Confidence
[1] "95% Confidence

[1] "Design effect:

Simple

[1] "Point Estimate:

[1] "95% Confidence
[1] "95% Confidence

[1] "Design effect:

2.62"

Interval: 2.03 - 3.22"

Interval width: 1.19"

lll

2.7"

Interval: 2.2 - 3.2"

Interval width: 1"

l"
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— Estimates
Sample estimates

Group MNo Yes
I Beria 96.05 197
I Bridford 93.24 6.76
I Central Region 9792 208
I MNorthern Peninsula 97.67 233
I South East 96.24 1.76

Population true values

1 No Yes
I Beria 9754 246
I Bridford 9212 7.68
I Central Region 97.34 266
I MNorthern Peninsula 98.16  1.82
I South East 96.05 195
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Sample

Towns: 110
Households: 3878
Individuals: : 4000

Sample

Towns: 110
Households: 3829
Individuals: : 4000

Sample

Towns: 20
Households: 4000
Individuals: : 4000

Sample

Towns: 110
Households: 3871
Individuals: : 4000

Tool

ltems: 2
Measurements: 1
Time: 6 [min]

Tool

Items: 2
Measurements: 1
Time: 6 [min]

Tool

Items: 2
Measurements: 1
Time: 6 [min]

Tool

Items: 2
Measurements: 1
Time: 6 [min]

Cost

Set up: 346
Collection: 22
Total: 368

Cost

Set up: 342
Collection: 21
Total: 363

Cost

Set up: 70.5
Collection: 10.1
Total: B0.6

Cost

Set up: 346
Collection: 21.8
Total: 367.8

Unit cost

Estimated: 0.09

Realised: 0.09

Unit cost

Estimated: 0.09
Realised: 0.09

Unit cost

Estimated: 0.02
Realised: 0.02

Unit cost

Estimated: 0.09
Realised: 0.13
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What to do?



UNEQUAL SAMPLING PROBABILITY

Beria Bridford
39749 14366

round (POP/sum(POP),2)

Beria Bridford
0.24 0.09

round (POP/sum(POP)*1000,0)

Beria Bridford
237 86

MR?}

Central Region Northern Peninsula
59128 17559

Central Region Northern Peninsula
0.35 0.10

Central Region Northern Peninsula
353 105

South East
36815

South East
0.22

South East
220
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P <- 800/POP |> print() # sampling probability

Beria Bridford Central Region Northern Peninsula South East
39749 14366 59128 17559 36815

w <- 1/(800/POP) |> print() # inverse of sampling probability = sampling weight

Beria Bridford Central Region Northern Peninsula South East
0.02012629 0.05568704 0.01352997 0.04556068 0.02173027

MRC)
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— Estimates
Sample estimates

Group No Yes
I Beria 96.75 3.25
I Bridford 93.25 6.75
I Central Region 97.25 275
I Northern Peninsula 9862 1.38
I South East 97.5 2.5

Fopulation true values

1 No Yes
I Beria 9754 246
I Bridford 9212 7.88
I Central Region 9734 266
I MNMorthern Peninsula 98.18  1.82
I South East 98305 195
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pr <- c(3.25,6.75,2.75,1.38,2.5)
pr %*% w/sum(w)

[,1]
[1,] 3.012974

pp <- ¢(2.46,7.88,2.66,1.82,1.96)
pp %*% w/sum(w)

[,1]
[1,] 2.818222

MR?}

DESIGN WEIGHTS
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© Response rates

Household: 95% Individual: 80.9% Total: 76.9%

Mon response (23.1%) .

20 30 40 50 60 70 a0

© Response rates by region

P Household | individual

992
95
90
85
80
75
70
65
$ ]
IMRCY"”’
Bt South East Beria Central Region Bridford
advancinglife pw,
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— Estimates
Sample estimates

Group No Yes

Population true values

IAII respondents 97.74 226

Group No Yes

ITarget population 97.18 2.82

o1/ 82



— Estimates
Sample estimates

Group MNo Yes
I Beria 96.05 197
I Bridford 93.24 6.76
I Central Region 9792 208
I MNorthern Peninsula 97.67 233
I South East 96.24 1.76

Population true values

1 No Yes
I Beria 9754 246
I Bridford 9212 7.68
I Central Region 97.34 266
I MNorthern Peninsula 98.16  1.82
I South East 96.05 195
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prl <- c(1.97,6.76,2.08,2.33,1.76)

rr <- ¢c(0.69,0.85,0.71,0.71,0.44)
wl <- 1/rr
pri %*% wl/sum(wl)

[,1]
[1,] 2.724337

POST-STRATIFIED/CALIBRATED WEIGHTS

Design weights that have been further adjusted (calibrated) to match known population totals for
different demographic groups (like age, race, or sex). This ensures the sample accurately reflects the
proportions of these groups in the population

@
Wittei M@Q) Wittenberg and Branson (2021)
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# A tibble:

O© 0o ~NOoO Ul b~ WDNER

R R RRPRRRRRRP
O oo ~NOoOu b WNEO

wl_hhid
<dbl>
101012
101013
101014
101015
101016
101017
101018
101020
101021
101022
101023
101024
101025
101027
101028
101029
101030
101033
101034

MR?/'{

19 x 8

wl_prov2001 wl_geo2001
<hvn_1b11l> <hvn_1b11>

2

N NNDNNMNMDNMNDNNMNDNMMNMMDNMNMNNMMNDNNMNNMNMNDNDNNMNDNDDN

N NNNNMNDNMMNMNDNONMNMMDNNMNNNMNDNDNMNNMNDNDNNNMNNDNODDN

wl dc2001 wl _cluster
<hvn_1b11l> <hvn_1b1l1>

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

2033
2033
2033
2033
2034
2033
2033
2033
2033
2033
2033
2033
2033
2033
2033
2033
2033
2034
2034

wl_wgt
<hvn_1lb11>

1436.
3869.
3013.
2352.
2251.
4595.
5870.
2417.
2633.
2923.
2826.
2275.
3635.
3365.
2931.
2830.
2648.
2956.
3092.

426
675
344
057
118
201
196
754
920
825
571
558
668
485
683
776
129
331
255

wl_dwgt
<hvn_1b11>

2596.
2596.
2596.
2596.
2585.
2596.
2596.
2596.
2596.
2596.
2596.
2596.
2596.
2596.
2596.
2596.
2596.
2585.
2585.

722
122
122
122
365
722
722
722
722
122
122
122
722
722
722
722
722
365
365

wl_dtwgt
<hvn_1lb11>

2601.
2601.
2601.
2601.
2589.
2601.
2601.
2601.
2601.
2601.
2601.
2601.
2601.
2601.
2601.
2601.
2601.
2589.
2589.

198
198
198
198
822
198
198
198
198
198
198
198
198
198
198
198
198
822
822
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NON-INDEPENDENCE (CLUSTER SAMPLING)

Why it decreases precision?

MR?/'{
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Clustering:

Dividing the population into groups and sampling from a random subset of these groups will decrease
precision for a given sample size

The reduction in precision increases as the units within each cluster become more similar to each other.

A measure of the level of "similarity" of the units in each cluster (compared to units in different clusters)

is given by the intraclass correlation coefficient:
a;

062 —|—a§

ICC =
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A measure of the effect of ICC on the precision of the estimates is given by the design effect, which is
(an estimate of) the increase of the standar error of the estimates when using cluster sampling rather
than simple random sampling:

02
DEFF = ,| -2

OSRS

The effective sample size in survey data is (an estimate of) the sample that we would have needed in
the hypothesiss of simple random sampling:

n . n
’f ~ DEFF

60/ 82



* R B HENEE S W MR

R EE W L]

FHH EEr HHEEIEE P B R W M

i |
(=] [=] [=]
B o] =

40-

ICC = 0.64, DEFF = 31.58, NEFF = 17

Hsu

+ mam sem w s

* +1 »

54 4 & SEEe e B EEREHE 8

R R S T T

T S N

kB o B B

DCzz DCz2 DC24 DC2E

T
s

ETH

DC27  DCze DC2s DG4

!
DCX5

Dc2

geo2

62/ 82

An example
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NON-INDEPENDENT
OBSERVATIONS

MacKinnon, Nielsen, and Webb (2023)
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Conditional Models

POPULATION

e ~ N (p,0)
Bo=PBoj~N(¢,0'),fortownj=1,... N

sbp; = By + B1 - age; + ¢€;
€ ~ PJ(;L,O)

Bo = PBoj~ N (¢,0"),forregionj=1,...,N
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model_unadjusted <- lm(
SBP_1 ~ 1,
data = s5)

summary (model_unadjusted) $coefficients

Estimate Std. Error t value Pr(>|t])

(Intercept) 110.7501 0.5772193 191.8684

model_conditional <- lmer(
SBP_1 ~ (1 | TOWN),
data = s5)
summary (model_conditional)S$Scoefficients

Estimate Std. Error t value
(Intercept) 110.7312 0.8071857 137.1818

0
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Marginal Models

sbp; = Bo + B1 - age; + €;
Var(sbp) =X
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'Robust’ estimators

The robust sandwich variance estimator for linear regression (theory)
MacKinnon, Nielsen, and Webb (2023)
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https://thestatsgeek.com/2013/10/12/the-robust-sandwich-variance-estimator-for-linear-regression/

model_marginal <- gee(SBP_1 ~ 1, -id

(Intercept)
110.7501

summary (model_marginal)$coefficients

TOWN, data = s5, corstr = "independence")

Estimate Naive S.E. Naive z Robust S.E. Robust z
(Intercept) 110.7501 0.5772193 191.8684 0.7857947 140.9403

model_marginal <- gee(SBP_1 ~ 1, -d

(Intercept)
110.7501

summary (model_marginal)$coefficients

TOWN, data = s5, corstr = "exchangeable")

Estimate Naive S.E. Naive z Robust S.E. Robust z
(Intercept) 110.7323 0.7856546 140.9428 0.7905238 140.0747
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Robust estimation: software

STiala

cran/survey

Package "Survey” "SVY" prefix

Complex Surveys
A ide y is Using R

STATA SURVEY DATA REFERENCE
MANLAL

RELEASE 18

Book: SVY: Video: @
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https://cran.r-project.org/web/packages/survey/index.html
https://r-survey.r-forge.r-project.org/svybook/
https://r-survey.r-forge.r-project.org/svybook/
https://www.youtube.com/watch?v=y8pXe7nGNhA
https://www.youtube.com/watch?v=y8pXe7nGNhA
https://www.stata.com/manuals/svysurvey.pdf
https://www.stata.com/manuals/svy.pdf
https://www.stata.com/manuals/svy.pdf
https://www.youtube.com/watch?v=BwIQSPoiRYA
https://www.youtube.com/watch?v=BwIQSPoiRYA
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http://127.0.0.1:5439/code/Exercises.Rproj
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copd <- function(sex, curr_smoking, age, popgroup, global_wquint, energy_cook, powerstation_coal, pm:
lbound = LBOUND_COPD, ubound = UBOUND_COPD, random = RANDOMVAR) {
if (!dis.na(sex)) { # Excludes households with no members

if (sex == "Female") {
r2 <- case_when(age<l15~1, age<45~1.94, age<55~2.66, age<65~7.92, age<75~12.96, TRUE~16.02)
r3 <- case_when(curr_smoking=="Yes"~4.50, TRUE~1)
r4 <- case_when(popgroup=="Kewhea"~1.17, TRUE~1)
r5 <- 1.177(global_wquint - 1)

} else {
r2 <- case_when(age<l15~1, age<45~1.65, age<55~2.45, age<65~6.91, age<75~10.40, TRUE~12.05)
r3 <- case_when(curr_smoking=="Yes"~3.81, TRUE~1)
r4 <- case_when(popgroup=="Kewhea"~1.20, TRUE~1)
r5 <- 1.227(global_wquint - 1)

b

ré <- case_when((energy_cook=="Wood" | energy_cook=="Coal")~4, TRUE~1)

r7 <- case_when(powerstation_coal==1~2, powerstation_coal>1~2, TRUE~1)

r8§ <- 1.127(pm25 - 5) # ORIGINA ARTIGLE: COEFFICINT WAS 1.07 rather than 1.12

risk <- r2 x r3 x r4 x r5 x r6 x r7 x r8
return(risk * rtruncnorm(l, a = lbound, b = ubound, mean = 1, sd = random))
} else {
return(NA)
}
}

Nacul, Soljak, and Meade (2007)
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COPD (%]
50

a0
30
20
10

Prevalence of COPD (population 15+)
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Smoking [%]
50

40

30
20
10

Prevalence of current smoking (population 15+)
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PM25 [ug/m?]
a0

Air concentration of pm2.5 (Annual average)
77182



PM25 > 12 jg/m?
FALSE
TRUE

Areas with annual average concentration of pm2.5 > 12 ug/m3
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