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Firstly, this session is being recorded. The recording will be shared in the
coming weeks on The Global Health Network platform.

Due to the number of participants your microphones have been disabled.
Please use the Chat function to introduce yourself or to report any
technical issues that you may be experiencing.

Please use the Q&A function (located in the toolbar at the bottom of the
Zoom window) to post your comments or questions.

Simultaneous translation will be provided into Spanish and Portuguese
and English. Navigate to the toolbar, click on Language Interpretation and
select your desired language input.



12.00-12.10 - Welcome

12.10-12.30 - Overview of R programming language and its use in research, Miss Aashna
Uppal

- Benefits and possibilities for using R for health research projects
- Live demonstration of R and RStudio

12.30-13.15 - Presentations from health data science project teams that are using R

- Analysis of stunting in Bangladesh, a case study of presenting findings in R. Mr Md. Sojibul
Islam

- Using R to support data preparation and visualisation for a research study in Brazil. Dr
Soraida Aguilar

- User-Centred Dashboards for COVID-19 Trends in Africa. Dr Frank Kagoro

13.15-13.30 - Question and Answers



Spotlight on: R The Global Health Data Science community hub has

RE ol o dndideds to : developed Spotlight on: R for Health Data Research which

learn brings together freely available and helpful educational
materials tailored to beginners in R for health data science.

This resource covers fundamental R concepts, data manipulation, analysis techniques and data
visualisation, along with specialised packages and techniques employed in health research.

It is aimed at students, researchers, health care professionals or anyone who is interested in learning R

programming.

Webinar: Getting Started with R for Health Data Science is a companion session to provide an opportunity
for attendees to learn more about R through instructional presentations and case study examples


https://globalhealthdatascience.tghn.org/hub-resources/spotlight-r/

DPhil Student, The Global Health Network, Centre
for Tropical Medicine and Global Health, Nuffield
Department of Medicine, University of Oxford
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e Overview of the R programming language and
its use in research
® Live demonstration of R and RStudio
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What is R & RStudio?

- Risaprogramming language

- RStudiois an Graphical User Interface (GUI), which is a fFancy way of saying
that you use RStudio to write code

.- Think of it this way: R is the writing, RStudio is the notebook

- Risvery powerful for statistical analysis and epidemiology, and it's fFree to
use!



R versus

How does R compare to other
languages/ software?




=

What are languages
and software?

Languages are used for programming
or creating software. Software are
tools that help perform tasks or
operations on a computer.




Common languages/software

K2 o!
R Python SAS SPSS
Free & Open Source v v
Point & Click v/ v/
Customised Graphics v/

Packages «/ v




R versus Python

Which one to use?

Python

Statistics,
epidemiology

Popularin
research and
academia

Machine
learning, Al

Popular in web
and software
development




Possibilities

What kinds of outputs are
possible with R?




https://www.r-bloggers.com/2021/11/publication-ready-tables-with-flextable-and-own-theme-in-r/

Table 1. Baseline characteristics of 686 patients enrolled in the German Breast Cancer Study Group between 1984 and

1989

Variable Overall Placebo Treated

No. 686 440 246

Age, years (mean (SD)) 53.1(10.1) 51.1(10.0) 56.6 (9.4)
Postmenopausal 396 (57.7) 209 (47.5) 187 (76.0)

Tumor size, mm (mean (SD) 29.3 (14.3) 29.6 (14.4) 28.8 (14.1) ’
Tumor grade

1 81 (11.8) 48 (10.9) 33 (13.4)

2 444 (64.7) 281(63.9) 163 (66.3)

3 161 (23.5) 111 (25.2) 50 (20.3)
Positive lymph nodes, (n) 5.0 (5.5) 4.9 (5.6) 5.1(5.3)
Progesterone receptors, fmol/L (median [IQR]) 32.5(7.0, 131.8] 32.0 (7.0, 130.0] 35.0 (7.2, 133.0]
Estrogen receptors, fmol/L (median [IQR]) 36.0 [8.0, 114.0] 32.0(8.0,92.2) 46.0 [9.0, 182.5]

Numbers are No. (%) unless otherwise noted. SD = standard deviation, fmol/L = femtomole per liter, IQR = interquartile
range

Publication Quality Tables



https://www.r-bloggers.com/2021/11/publication-ready-tables-with-flextable-and-own-theme-in-r/

https://epirhandbook.com/en/dashboards-with-r-markdown.html

tbreak dashboard

Summary and action items Epidemic curve by age
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https://epirhandbook.com/en/dashboards-with-r-markdown.html
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Background

Malnutrition is a major public health issue in developing countries.

According to UNICEF, 419 million children under 5 years old around the world are
affected by stunting.

Stunting is a condition that results from chronic malnutrition in early childhood, typically before
the age of two. It is characterized by low height-for-age, reflecting a failure to reach one's full
growth potential.

This high prevalence of stunting in Asia is due to a variety of factors, including, poverty, food

insecurity, and limited access to healthcare.

Spatial distribution of stunting 1996
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Why R programming

R is a programming language

R is very powerful for statistical analysis and epidemiology, and it’s free to use! You can use it to
create:

U Dashboards
U Automated outbreak and situational analysis reports
U Publication quality tables and figures



Objectives

Main Objective
The main objective is to present different statistical analysis about stunting status in Bangladesh
in @ smooth way by using application of modern packages in R Programming.

Specific Objectives
To find the reduction of childhood stunting prevalence in Bangladesh.
To identify the association between socio-demographic factor and stunting status in Bangladesh.
To determine potential socio-demographic factors affecting childhood stunting in Bangladesh.



Dataset for the case study: Bangladesh Demography and Health Survey

The Bangladesh Demographic and Health Survey (BDHS) is a vital data collection effort that has been

conducted periodically in Bangladesh over the past few decades. This comprehensive survey serves as a crucial
resource for policymakers, researchers, and development organizations, providing valuable insights into various

aspects of demographic and health-related information.

This case study provides an overview of the combine demographic and health census data collected in
Bangladesh over the past two decades, specifically in the years 2004, 2007, 2011, 2014, and 2017.

Utilizing the large dataset, we will now proceed to conduct some statistical analysis by employing R to generate
tables and insights.



Var;ables

Response Variable

Stunting Status variable have two categories:
Stunted (HAZ < -2)

Not Stunted (HAZ >= -2)

Socio-Demographic Factor

Age [Children Age in Month’s]

Sex
Male
Female

Place of Residence

Rural
Urban

Mother’s Education

=

No Education

=

Incomplete Primary

=

Complete Primary

=

Incomplete Secondary

=

Complete Secondary

=

Higher Education

S cddrb




Data analysis using R language

Univariate analysis . Descriptive statistics for numerical library(tidyverse)
variables library(gtsummary)
- Frequency Distribution table for
categorical variables

Bi-varaite analysis . Cross tabulation library(tidyverse)
. Chi square test library(gtsummary)
0 T test
Multivariate Analysis . Logistic regression Library(arm)
. Forest plot Library(forestmodels)
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Tools and Techniques

R Programming Language (Version: 4.2.1)

library(tidyverse) For Data Cleaning

library(gtsummary) Making all analysis table

library(arm) Building Logistic Regression models
library(forestmodel) Creating forest plot

library(DALEX)

library(flextable) Export or Save analysis output into the Document



Review Our Recently Published Dementia Paper

And intend to generate analysis tables and graphs as outlined below in our dementia research paper, aligning with our
research objectives.

Prevalence of dementia among older age people and variation s e e B Variable N| 0dds ratio* P
across different sociodemographic characteristics: a = EZE N, 2o I Sex :
'
-secti i Make 169 57 2 18R %8 P <0001 .
cross-sectional study in Bangladesh = = =z o o Male 1360 EYP—
" ' . ‘ “° i Age grop i
oy e e P S sty - 5 o um s reom Female 1426} Ik 215(143,328)  <0.001
6569y 699 2 60 657 940 !
*Initiative for Non Communicable Diseases, Health Systems and Population Studies Division, icddr b, Mohakhali, Dhaka, 1000, 7074y 44 47 108 387 892 AQO '
fi"'i"*r" 7 P, - 7579y 2%1 n 19 230 881 i
National Institute of Neurosciences & 1207, Bang| . .
oy Srce s Sk D,k e, D, 100, B gl e - By = ey 60-69y 1882 ' Reference
on Health s University, § I
Yo Gt Do ot P, et G ot S, ok 11, Sl s “ B e % om 7079y 605! M [206(149,285) <0001
'Department of Medicine, Dhaka Medical College and Hospital, Dhaka, 1000, Bangladesh ) |
institute of Mental Health, Mental Health and Clnical Neuroscences, Schol of Medicine, Univesity of Nottingham, Nottingham, UK Maried 54 8 49 1562 951 P<0001 80 -89y 174 -l 2.94(1.78,4.73) <0.001
"Dementia Centre of Excellence, Curtin enAble Institute, Curtin University, Perth, Western Australia, Australia Single* us3 143 24 1010 876 |
Education ¥ H <
S g R, = " . - . P 90-115y 44 : ~—(962 (4.79,19.13) 0.001
Background Dementia is a significant global health issue, particularly for low-income and middle-income countries which Heseupt 3 & s = 940 Education !
majorly contribute to the dementia cases reported globally (67%). We estimated the prevalence of dementia among older ”""‘mms"m‘ un 146 25 1025 875 v
people in Bangladesh and compared the estimate across different sociodemographic characteristics and divisions. (“::“ engage in eaming - . - - s s oom COmp'eted priamfy education 685 - Reference
Methods A cross-sectional study was conducted in 2019 among individuals aged 60 years or older in seven No 1982 190 96 1792 904 ; '.
administrative divisions in Bangladesh. Equal numbers of male and female pznkipanu were recruited fmm each Place of residence Some education 939 ! 1.50 (0901 260) 0.1
division mmgh a multi-stage random sampling technique. Recruil jonally distributed in urban Urban 896 70 78 826 922 0824 '
and rural areas in each division. Following consent, the Mini Mental Sme Enmnnbon (MMSE) was performed Rural 1899 153 81 1746 919 NeVel' Went tO SChOOI 1171 : ]— 310 (1 95, 517) <0001
on all participants. Dementia was defined as an MMSE score of <24 out of 30. Data on age, sex, education, Socioeconomic status. '
marital status, occupation, socioeconomic status, and type of community (urban or rural) were obtained using a Lower 448 2 94 406 906 0209 M.rn.l..hw. H
structured questionnaire to compare the prevalence of dementia across different sociodemographic characteristics. Lower middle [53] 48 92 474 908 . .
isde 646 a o s = Married 1642/ Reference
Findings Between January and December 2019, 2795 individuals were recruited including ~400 from each of the Ve meile 566 39 69 57 a1 A
seven administrative divisions. The mean age was 67 years (SD: 7), 68% were from rural areas and 51% were female. s 2 4 o & % Single 1153| 1k 1.31(0.92,1.88) 01
The prevalence of dementia was 8.0% (95% Cl: 7.0-8.9%) with variations across age, sex, education, marital status, Division i !
occupation, and division. No variations in prevalence were observed across urban/rural locations or socioeconomic e ” !
status. After adjusting for age, sex, education, occupation and marital staus, the 0dds of dementia was two times nem = e s i b e Occupation H
higher in females than males (OR: 2.15, 95% CI: 1.43-3.28); nine times higher in people aged >90 years than people w”" 4 i Y 813 . Ref
aged 60-69 years (OR: 9.62, 95% Cl: 4.79-19.13), and three times higher in people with no education compared to o :2 ;‘J ;'3 ;77; :1‘7 s eference
hose who had imary school (OR: 3.10, 95% CI: 1.95-5.17). e : : .
e o W i Gt s 5 R T No 1962/ 119(0.78,1.85) 04
Interpretations The prevalence of dementia is high in Jadesh and varies across soci hic ch Sylbet 409 1 4o 3% 954 +
with a higher prevalence among females, older people, adpmplzwﬁhmzdnnmmﬂmensanmgmlmcdlo Dbals 409 2 29 397 971 12 510
identify the key risk factors for dementia in developing countries, such as Bangladesh, to inform the development of MMSE, Mini Mental State Examination. “Widowed, Separated, Unmarried, Divorced. "Applied chi-square test of independence.
contextrelevant risk reduction and prevention strategies. e e e e e Fig. 3: Factors associated with and without dementia of older people (*Adjusted odds ratio with 95% C1).
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R Code

# View the Data
View(dt)

Year
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017

Age
6
27
51
15
12
29
13
34

Gender
Male
Male
Male
Male
Male
Male
Male
Male
Male

Female
Male
Male
Male
Male

Female
Male

Preview Our Data Set

Residence
Rural
Urban
Rural
Urban
Urban
Urban
Urban
Urban
Rural
Urban
Rural
Rural
Rural
Urban
Urban
Urban

Education
Incomplete Secondary
Higher Education
Incomplete Secondary
Incomplete Secondary
No Education
Incomplete Secondary
Complete Primary
Incomplete Primary
Incomplete Secondary
Incomplete Primary
Incomplete Secondary
Higher Education
Incomplete Secondary
Incomplete Primary
Incomplete Primary
Higher Education

Stunting_Status
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted
Not Stunted

Total Variables
=6

Total Observations
=33672

BDHS 2004

Data
= 5911

BDHS 2007 Data
= 5300

BDHS 2011 Data
= 7647

BDHS 2014 Data
= 6965

BDHS 2018 Data

= 7849

“Yicddr,b



Univariate analysis in R



Univariate Analysis by Using R
 Data . Output

Characteristic 2004, N =5911" 2007, N = 5300 2011, N = 7,647 2014 N =6965 2017 N = 7849
Ob]eCtlveS 0 1 : To find the reduction of childhood stunti ng Age il e s i S it i
Gender
prevalence in BangladeSh. Female 413 7.0%) 482 (91%) 601 (7.9%) 649 (9.3%) 979 (12%)
Male 5,498 (93%) 4,818 (91%) 7,046 (92%) 6,316 (91%) 6,870 (88%)
Year Age  Gender Residence Education  Stunting_Status Residence
017 6 Male Rural Incomplete Secondary Not Stunted Rural 4,146 (70%) 3,450 (65%) 5,305 (59%) 4,777 (69%) 5,168 (66%)
M7 Male Urban Higher Education ~ NotStumted ‘ - _ Urban 1765(30%  18S0(35%)  2342(31%)  2188(1%) 2681 (34%)
File Edit Code View Plots Session Build Debug Profile Tools Help
07 5t Male Rl Incomplete Secondary  NotStumted - o = & il 1P Education
N7 15 Male Uban  Incomplete Secondary Mot Stunted £ o e B ottt x | @l elndx [Dan [ Shuenx L7 Complete Primary 585 (9.9%) 506 (9.6%) 974 (13%) 829 (12%) 865 (11%)
2017 12 Male Urban No Education Not Stunted 34 Complete Secondary 142 (2.4%) 359 (6.8%) 426 (5.6%) 457 (6.6%) 396 (5.0%)
2017 29 Male Urban Incomp'ete Secondary Not Stunted :35; # i . 1 . #### Higher Education 354 (6.0%) 418 (7.9%) 608 (8.0%) 736 (11%) 1,303 (17%)
N B Male Urban Complete Primary ot Stunted = -# Univariate analysis Incomplete Primary ~ 1275(22%)  1,136(22%)  1356(18%  1105(16%)  1.411(18%)
2017 34 Male Urban Incomplete Pl'imary NOt Stunted 38 dt %>% Incomplete Secondary 1,446 (24%) 1,441 (27%) 2,834 (37%) 2,762 (40%) 3,313 (42%)
0w Mele Rural Incomplete Secondary Not Stunted 39  tbl_summary(by=Year) No Education 2,109 (36%) 1,420 (27%) 1,449 (19%) 1,076 (15%) 561 (7.1%)
. 40 know
W N Femae Urben  Icomplete Primary ot Sunted 41 — ’ 2 ’ ’ ’
Stunting_St:
0B Male Rural  Incomplete Secondary Mot Stunted 42 UNn ‘t i = o A U s
" . ot Stunte: v . 2 ) 92, 3 6. ,365 (6
mu Mele Rual  HigherEducation ot Stunted 43
3,015 (51%) 2,283 (43%) 3,124 (41%) 2,567 (37%) 2,484 (32%)
00 Male Rural  Incomplete Secondary Mot Stunted r——
07 0 Male Uban  Incomplete Primary  Not Stunted
27 U Female Uban  Incomplete Primary  Not Stunted

27 % Male Urban Higher Education Nt Stunted




Bivariate analysis in R



Bivariate Analysis by Using R
__Data__NEN RCode ]  Output

Objectives 02: To identify the association between socio-demographic factor and stunting status in Bangladesh.

Characteristic Overall, N = 33,672' Not Stunted, N = 20,199 Stunted, N = 13473
Year
2004 5,911 (18%) 2,396 (14%) 3,015 (22%)

Year Age Gender Residence Education Stunting_Status 2007 5,300 (16%) 3,017 (15%) 2,283 (17%)
07 6 Male Rural  Incomplete Secondary ~ Not Stunted 20m 7,647 23%) 4523 (22%) 3,124 23%)
W Male Urban Higher Education ~ Not Stunted 014 665 21%) 4358 (22%) 2567 (19%)
w75 Male Rural  Incomplete Secondary ot Stunted # Add Overall Count o e s e sasa e

Age 29 (14, 44) 26(11,44) 33 (20, 45)
27 15 Male Uban  Incomplete Secondary ~ Not Stunted dt %% s
VY Male Urbian NoEducation ~ Not Stunted t x>% . o e s120 0% Loss 055 1156 6
2017 29 Male Urban Incomplete Secondary Not Stunted tb-l _Summary (byzs.tpnt-l ng_statUS) /)>/) Male 30,548 (91%) 18,211 (90%) 12,337 (92%)
wWB Male Uban  CompletePrimary  Not Stunted add_overall() Residence
07 A Male Uban  Incomplete Primary  Not Stunted Rura! 22,846 (68%) 13104 (65%) 9742 72%)
M7 % Male Rural  Incomplete Secondary  Not Stunted oo 10820629 709235 e
M0 Femae Uban  IncompletePrimary  Not Stunted Edzca""l"t . R . .
0 N8 Mele Rual  Incomplete Secondary  Not Stunted Cozzlie Smazw o0 :5_3%)) e ((6.5%)) s (:.3%;
07 u Male Rural Higher Education ~ Not Stunted Higher Education 3419 010 2200 (1% s10 5%
2017 20 Male Rural Incomplete SeCOﬂdal’y Not Stunted Incomplete Primary 6,283 (19%) 3,295 (16%) 2,988 (22%)
07 0 Male Uban  Incomplete Primary  Not Stunted Incomplete Secondary 11,796 (35%) 7.662 (38%) 4134 31%)
0711 Female Uban  Incomplete Primary  Not Stunted Ne Education 6815 (20%) 3027 15%9) 3588 (27%)
NN Male Urban Higher Education ~ Not Stunted grioun 2° " °

" (%); Median (IQR)

4 2 y -
TYicddr,b



Bivariate Analysis by Using R
R Code 0

Characteristic Overall, N = 33,672 Not Stunted, N = 20,199’ Stunted, N = 13473 p-value’
Year <0001
2004 5911 (18%) 2,896 (14%) 3,015 (22%) ‘
2007 5,300 (16%) 3,017 (15%) 2,283 (17%)
# Add P Va-l ues 2011 7,647 (23%) 4,523 (22%) 3,124 (23%)
2014 6,965 (21%) 4,398 (22%) 2,567 (19%)
2017 7,849 (23%) 5,365 (27%) 2,424 (12%)
d t %>% Age 29(14,44) 26(11,44) 33 (20, 45) <0001
tb1_summary (by=Stunting_Status) %>%

Female 3,124 (9.3%) 1,988 (9.8%) 1,136 (8.4%)

ad d—OV e r‘ a -I -I ( ) %>% Male 30,548 (91%) 18,211 (90%) 12,337 (92%)

-ad d_p ( ) Residence <0001

Rural 22,846 (58%) 13,104 (65%) 9,742 (72%)
Urban 10,826 (32%) 7,095 (35%) 3,731 (28%)
Education <0001
Complete Primary 3,759 (11%) 2,062 (10%) 1,697 (13%)
Complete Secondary 1,780 (5.3%) 1,334 (6.6%) 446 (3.3%)
Higher Education 3,419 (10%) 2,809 (14%) 610 (4.5%)
Incomplete Primary 6,283 (19%) 3,295 (16%) 2,988 (22%)
Incomplete Secondary 11,796 (35%) 7,662 (38%) 4,134 (31%)
No Education 6,615 (20%) 3,027 (15%) 3,588 (27%)
Unknown 20 10 10

"1 (%) Median (IQR)

? Pearson's Chi-squared test Wilcoxon rank sum test

{C%e)} -
\"\'11\,\,\;')«"/ 1Cddr’b



Bivariate Analysis by Using R
R Code b

Characteristic N Overall N=33672 95%Cl' NotStunted N =20,199 95%Cl' Stunted N =13473 95%Cl’ p-value3

Year, n (%) 33,672 <0.001
# add event : C : I ; and Labe-l 'i ng 2004 5011(18%)  17%, 18% 2,896 (14%) 14%, 15% 3,015 (22%) 22%, 23%
2007 5300 (16%)  15%, 16% 3,017 (15%) 14%,15% 2,283 (17%) 16%, 18%
dt %>% 2011 7,647 23%)  22%,23% 4,523 (22%) 22%,23%  3124(23%)  22%,24%

2014 6,965 (21%) 20%, 21% 4,398 (22%) 21%, 22% 2,567 (19%) 18%, 20%

tb.l _Summa ry (by=stunt.i ng_statUS) %>% 2017 7,849 (23%) 23%, 24% 5,365 (27%) 26%, 27% 2,484 (18%) 18%, 19%
ad d_p () %>% Age, Median (IQR) 33672 29(14, 44) 26 (11, 44) 27,28 33 (20, 45) 32,33 <0.001

Gender, n (%) 33672 <0001
add ove r‘ a.l .I ( ) %>% Female 3124(9.3%)  9.0%,9.6% 1,988 (9.8%) 9.4%, 10% 1,136 (8.4%) 8.0%, 8.9%
Male 30,548 (91%)  90%,91% 18,211 (90%) 90%,91%  12,337(92%)  91% 92%

ad d_n ( ) %>% Residence, n (%) 33672 <0.001

d d 8 0, 0 Rural 22,846 (68%) 67%, 68% 13,104 (65%) 64%, 66% 9,742 (72%) 72%, 73%
a _C] () A>/) Urban

10,826 (32%)  32%, 33% 7,095 (35%) 34%, 36% 3,731 (28%) 27%, 28%
ad d S tat '| a b e '| ( Education, n (%) 33652 <0001
- - Complete Primary 3,759 (11%) 11%, 12% 2,062 (10%) 9.8%, 11% 1,697 (13%) 12%, 13%

.l abe-l - a-l -l Cont'i n uou s () ~ L Med'i an (IQR) il Complete Secondary 1780 (53%)  5.1%, 5.5% 1,334 (6.6%) 6.3%, 7.0% 446 (3.3%) 3.0%, 3.6%
- Higher Education 3419(10%)  9.8%,10% 2,309 (14%) 13%, 14% 610 (4.5%) 4.2%, 4.9%
) Incomplete Primary 6,283 (19%) 183, 19% 3,295 (16%) 16%, 17% 2,988 (22%) 219%, 23%
Incomplete Secondary 11796 (35%)  35%, 36% 7,662 (38%) 37%, 39% 4124 (21%) 30%, 31%
No Education 6,615 (20%) 19%, 20% 3,027 (15%) 15%, 15% 3,588 (27%) 26%, 27%
Unknown 20 10 10

"€l = Confidence Interval

? Pearson's Chi-squared test; Wilcoxon rank sum test

(%)) 2
"\':pv,,.r)&" 1Cddrlb



Bivariate Analysis by Using R
. Output

Characteristic Not Stunted, N = 20,199 95%Cl' Stunted N = 13473 95%Cl' p-value’
dt %% Year, n (%) <0.001
thl_s ummary( X 2017 5,365.00 (26.56%) 26%,27%  2,484.00 (18.44%)  18%, 19%
by = stunting_status, X
PN A "y } ({sdP" 2011 4,523.00 (22.39%) 22%,23%  3,124.00 (23.19%)  22%, 24%
statistic = e ~ mean S
label = list (gge - "Age in Months',' 2014 4,398.00 (21.77%) 21%,22%  2,567.00 (19.05%)  18%, 20%
= ’
Gender ~ "sex of the Household Head", 2004 2,896.00 (14.34%) 14%, 15%  3,015.00 (22.38%)  22%, 23%
Education ~"Mother's Education" 2007 3,017.00 (14.94%) 14%, 15%  2,283.00 (16.95%)  16%, 18%
), Age in Months, Mean (SD) 27.5(18.0) 27,28 324 (156) 32,33 <0.001
:'i 2;?;1 n%eitng , B il Sex of the Household Head, n (%) <0.001
9- N - . g" 2 i Male 18211.00 (90.16%)  90%, 91%  12,337.00 (91.57%) 91%, 92%
type = Tlist(Education="categorical",
Residence= "cate gor ical™ Female 1,988.00 (9.84%) 9.4%,10%  1,136.00 (843%)  8.0%, 8.9%
’ Residence, n (%) <0.001
sort = eve r‘yth1' ng() ~ "frequency” i Rural 13,104.00 (64.87%)  64%, 66%  9,742.00 (72.31%)  72%, 73%
percent = "col", Urban 7,095.00 (35.13%) 34%,36%  3,731.00 (27.69%)  27%, 28%
d1 g1 ts = -l 1 st (a-l 1_Categor‘i ca'l () ~2 ’ Mother's Education, n (%) <0.001
3 0, 0
all_continuous() ~1)) %% Incomplete Secondary 7,662.00 (37.95%) 37%,39%  4,134.00 (30.71%)  30%,31%
add_p() %>% No Educati 3,027.00 (14.99%) 15%, 15%  3,588.00 (26.65%)  26%, 27%

. (o] ucation o ! 6 o : X X o o
add_ci () %% : 4 : &
add_stat_label( Incomplete Primary 3,295.00 (16.32%) 16%, 17%  2,988.00 (22.19%)  21%, 23%

Tabel = al 'I_cont'i nuous () ~"Mean (SD) L Complete Primary 2,062.00 (10.21%) 9.8%, 11%  1,697.00 (12.60%)  12%, 13%
) %>% Higher Education 2,809.00 (13.919%) 13%, 14% 61000 (4.53%)  4.2%, 4.9%
bo1 d_p (t=0.05) %>% Complete Secondary 1,334.00 (6.61%) 63%,7.0%  446.00(3.31%)  3.0%, 3.6%
b01 d—1 abe-l S () Missing Values 10 10

" Cl = Confidence Interval

? Pearson’s Chi-squared test; Wilcoxon rank sum test

(%)) 2
"\':pv,,.r)&" 1Cddrlb



Multivariate Analysis by Using R
. _Output

- = . . . . . Characteristic OR' 95%Cl' p-value
ObJectlves 03: To determine potential socio-demographic factors affecting " g
ge £ 01, 1. <0,
childhood stunting in Bangladesh. Year
2004 N —
Year Age  Gender Residence Education  Stunting_Status # 3. summarize the regression model 2007 07970731085 <0001
W7 6 Male Rural  Incomplete Secondary  Not Stunted 2011 0.74 068,079 <0.001
nr Male Urban Higher Education Nt Stunted Tibrary(arm) » ey PP —
W7 51 Male Rural  Incomplete Secondary  Not Stunted |
W Mele Utban  Incomplete Secondary ot Stunted rm <- arm: :bayesgim( i Gan 00 o0l
mon Mele Urban NoEducation ot Stunted stunting_status ~ Age+Year+Residence + Gender + Education, Residence
Ny Male Urban~ Incomplete Secondary ~ Not Stunted data = dt, - .
w13 Mele Utban ~ Complete Primary Nt Stunted family = binomial
W7 A Male Urban ~ Incomplete Primary  Not Stunted ) Urban 081 077,085 <0.001
0759 Male Rural - Incomplete Secondary ~ Not Stunted Gender
W 2 Female Urban ~ Incomplete Primary ~ Not Stunted . : _
0w B Mele Rual  Tncomplete Secondary Mot Stunted th_regression(m, exponentiate = T) fSmal SR
07 A Male Rural Higher Education  Not Stunted Male 112 103,121 0005
WM N Male Rural  Incomplete Secondary  Not Stunted » EdicsTion
070 Male Urban ~ Incomplete Primary  Not Stunted _
M7 1 Femae Uten  Tncomplete Primary  Not Stunted CompletePrimary  —  —
W70 Male Urban Higher Education ~ Not Stunted Complete Secondary  0.43 0.38,0.49 <0.001
Higher Education 030 0.27,033 <0.001

Incomplete Primary ~ 1.08 1.00, 1.18  0.055
Incomplete Secondary 0.69 0.64, 0.74 <0.001

No Education 127 1.17,1.38 <0.001

4O b -
CYicddr,b

" OR = Odds Ratio, C! = Confidence Interval



Multivariate Analysis by Using R

________RCode [N Output

Table1. Cool Looking Table

# Multivariate Modeling Predictor N OR” SE 95%CI° p-value
Age 33,652 1.02*** 0.001 1.01, 1.02 <0.001
gIm(Stunting_status ~ Age+ Residence + Year+ Gender + Education, i —
data = dt, family = binomial) %% o e
tb1_regres§1on( Year 33,652
exponentiate=T pe—— _
) %>% 2007 0.79*** 0.039 0.73,0.85 <0.001
add_n ()%)% 2011 0.74*** 0.036 0.68 0.79 <0.001
add—s-i gn-i f-i Cance—sta r-s ( 2014 0.66*** 0.038 0.62, 0.71 <0.001
hi de_p = F, hi de_se =F , hi de_C'i = F) %>% G 2(;77 0.58*** 0.038 0.54,0.62 <0.001
# modify helpers ender ”5ﬂ
modi fy_header (1abel="+*predictor**") %% ::Te o oo 1om 1ar 0008
modify_caption("Tablel. Cool Looking Table") %>% ——— E—
modify_footnote( i iniishisnl I
ci= "CI= Credible Intervals are incredible ;", Complete Secondary 0.43" 0065 038 049 <0.001
abbreviation = T) %>% Higher Education 0.30** 0.056 0.27,033 <0.001
bO-l d_p (t=0 . 05) %>% Incomplete Primary 1.08 0.042 1.00,1.18 0.057
bo'l d_'l abe'l S () %>% Incomplete Secondary 0.69%** 0.039 0.64, 0.74 <0.001
No Education 1.27*** 0.042 1.17, 1.38 <0.001

italicize_levels()

" *p<0.05; *p<0.01; ***p<0.001
“ OR = Odds Ratio, SE = Standard Error, Cl= Credible Intervals are incredible ;

s e ) =
“"11\.\/ ;t.f)ll"/ .I cdd rl b



Save Analysis Table by Using R
R Code

i.docx [Compatibility Mode] - Microsoft Word TABLE TOOLS
YOUT REFERENCES MAILINGS REVIEW VIEW EndNote 21 DESIGN LAYOUT

D Rstudio K|sa-| %o =3 2 T AaBbCcD AaBbCcl AaBbCcD AaBbCcl AaBbCeE AaBbcel 1. AaB 1.1. Aak A
» - | Tcentered TImageC.. TNormal | TTableCa.. TNoSpac.. Strongl Heading1 Heading 2 T

File Edit Code View Plots Session Build Debug Profile Tools Help 5 paragraph 5 Styles

>« On 2 - =] * Addins ~

©] combine codzR* & Vehicle Failure Data Analysis 01.Rmd @ dashboard ARmd @ dRmd dt 0 R Final_Merge_data

“JSourceonSave | Q /-

114 : O,N= 95% 1,N= 95%

Shemctanctic 20,199 crt 13473 o vate?

11 5 Year, n (%) <0.001
116 # save the Result in word Document 2017 sgs00 e a0 tom
1 1 7 2011 4,523.00 22%, 3,124.00 22%,
- (22.39%) 23% (23.19%) 24%
118 Tibrary(flextable) » iSen  DE SRl
: 0/.0 (21.77%) 22% (19.05%) 20%
1 19 b 1 /)> /) 2004 2,896.00 14%, 3,015.00 22%,
120 as_flex_table() %% o I . s
2007 3,017.00 14%, 2,283.00 16%,
121 save_as_docx(path = "Models.docx™) Gesiw 1o%  (ew o

12 2 | (As%e)in Months, Mean 27.5(18.0) 27,28 32.4 (15.6) 32,33 <0.001

1 2 3 Sex of the <0.001

Household Head, n

(%)
Male 18,211.00  90%,  12,337.00  91%,
(90.16%) 91% (91.57%) 92%
Female 1,98800  94%,  1,136.00  8.0%,
(9.84%) 10% (8.43%) 8.9%
Residence, n (%) <0.001

(o)} 2
“"'11\,\/\1.')11"/ .chdrlb



Multivariate Analysis by Using R

0 Rsudo - Variable 0Odds ratio P
Fle Edit Code View Plots Sesson Build Debug Proffe Tools Help Age 23652 " 1.02(1.01,1.02) <0.001
77 Htmoi 37: ol o]t Rural 22831 * Reference
478 ibrary (forestmode)s Urban 10821 Wi | 08107708 <0.001
479 Tibrary (DALEX) Year
480 2004 5911 B | Reference
481 , ) ) 2007 5280 L lore (0.73,0.85) <0.001
482 models <- gIm(Stunting_Status ~ Age+ Residence + Year+ Gender + Education, 5
483 data = dt, family=binomial(link="Togit")) » 2om o7 " s sl 0001
484 2014 6965 B | 066(062071) <0.001
485 forest_model(models, factor_separate_line=TRUE) 2017 7849 ] 0.58 (0.54, 0.62) <0.001
486 Gender :
487 Female 3124 + Reference
igg Male 30528 l 1.12/(1.03, 1.21) 0.005
490 Education ;
491 Complete Primary 3759 # Reference
492 ] Complete Secondary 1780 - i | 043(038,0.49) <0.001
m l:,“.:. @m T Higher Education 3419 | b 0.30 (0.27, 0.33) <0.001
Y — z Incomplete Primary 6283 m | 1.08(1.00 1.18) 0.057
Incomplete Secondary 11796 B || 069(064,074) <0.001
No Education 6615 & | 127(117,138) <0.001
4 6'?’) y o
CYicddrb
P J



Conclusion

* R programming language provides effective packages for
epidemiological data analysis

* The univariate, bivariate and multivariate model can be performed in
a tabular format with few effort of r pakages.
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Preparacion de los datos | Data

dplyr)
(tidyverse)
(ggplot2)
(scales)
(lubridate)
purrr)
pracma)
patchwork)
(RColorBrewer)
(broom)
(tidymodels)
(rms)
(ggsci)

Sys.setlocale("LC_TIME", "English")

obitos <- read.csv("srag_adults_covid_hosp_2022-07-

vacinacao <- read.csv("vw_vacc_date_s

piramide_etaria <- read.csv2("d

df_ageSex_adjusted <- read.csv2("wh

11.csv", header =

Pasos 1-3 | Steps
1-3

Hospitalizaciones y muertes
hospitalarias por

COVID-19 COVID-

19 hospitalizations and
in-hospital deaths

Datos de vacunacion
Vaccine data

Datos de Poblaciéon

por estado - por
edad/sexo
Population per
state - per
Age/Sex data

Datos de poblacién ajustados

® o 0 0 00



Preparacion de los datos | Data

data_obitos <- obitos %% PaSOS 1'3 I StepS 1-

mutate(state = SG_UF, data = date_desf, deaths = EVOLUCAO
mutate(faixa_etaria = case_when(NU_IDADEN < 10 ~ "0-9", 3
NU_IDADE_N >= 10 & NU_IDADEN < 20 ~ "10-19"
NU_IDADE_N >= 20 & NU_IDADE N < 5(
NU_IDADE_N >= 50 & NU_IDADE_N < 60 ~ "50-59", . . .
NU_IDADE_N % NU_IDADEN < 70 ~ "60-69 * Hospitalizaciones y muertes

select(state, data, faixa_etaria, deaths) % hOSpltalarlaS por
group_by(data, faixa_etaria) % COV|D_1 9 COVID-19
filter(deaths = "Death") % . .

mutate(deaths = 1) %4 hospitalizations and
summarise(newDeaths = sum(deaths) in-hospital deaths

aux_l <- data_obitos %>
spread(faixa_etaria, newDeaths) %
replace(is.na(.),0) % ) _
mutate(“<60° = ‘20-49° + 50-59°, Variables selection
*>=60" = “60-69° + “70+)
aux_l <- aux_l1[-c(1),

» Seleccion de Variables

aux_l$data = lubridate: :ymd(aux_l$data ° TranSformar y enl’iqueCeI’
los datos
aux_2 <- data.frame(data = seq(from = lubridate::ymd(as.Date(aux_ 1] Transforming and enrich the
to = lubridate::ymd(as.Date("2021/12/31")
by = "day"), valor = 0) data :
aux_3 <- left_join(aux_2, aux_l, by = c("data") )% :
replace(is.na(.),0) ~

aux_3 <- aux_3[,-c(2)]

o0 0000
® o 0 0 00



Preparacion de los datos | Data

data_vacinacao <- vacinacao
filter(uf != "" & uf !'= "XX") %
mutate(state = uf, data = data_aplicacao, faixa_etaria = idade_grupo) %>
select(state, data, faixa_etaria, total, vacina_dose) %
group_by(data, faixa_etaria)
filter(vacina_dose — "DI", faixa_etaria != "0-4" & faixa_etaria != "5

faixa_etaria != "10-14" & faixa_etaria != "15-19"

summarise(vaccinated = sum(total))

aux_4 <- data_vacinacao %>
spread(faixa_etaria, vaccinated) %>
replace(is.na(.),0)

aux_4%data = lubridate::ymd(aux_4%data

aux_45°20-49° <- aux_45°20-29° + aux_4$°30-39" + aux_45°40-49°

aux_45° 70+ <- aux_4$°70-79° + aux_45°80+°

aux_4%5°<60" <- aux_4%$°20-29° + aux_ -39°  + aux_4%$°40-49° + aux_4%°50-59°
aux_45">=60" <- aux_45°60-69" + aux_4%°70-79° + aux_4% 80+

aux_4 <- aux_4 %>% select(data, "20-49", "50-59", "60-69", "70+", “"<60", ">=60")

aux_4 <- as.data.frame(aux_4)
names(aux_4) <- c("data","al","a2","

Pasos 1-3 | Steps 1-
3

Datos de vacunacion
Vaccine data

Limpieza de los datos
Clean data

Transformar y enriquecer
los datos

Transforming and enrich the
data

® o 0 0 00



Preparacion de los datos | Data

Pasos 1-3 | Steps 1-

dataset_completo <- dataset_joined %>% mutate
“cobertura_20-49° = “20-49_vac’/faixa$ 20-49°, :;
“cobertura_50-59° = “50-59_vac’/faixa$ 50-59°,
“cobertura_60-69° = “60-69_vac®/faixa$ 60-69",
“cobertura_704+" = “70+_vac"/faixa$ 704", O i ; .
“cobertura_<60" *<60_vac"/faixa$ <60", Ennquemendo los dato.s,.
“cobertura_>=60" = “>=60_vac"/faixa$ >=60", coberturas de vacunacion,
‘rate_20-49° = *20-49" /faixa$*20-49°, tasas de mortalidad,
“rate_50-59° = *50-59° /faixa$*50-59°, muertes ajustadas por edad
‘rate_60-69° = | 0**60-69" /faixa$ 60-69", . . .
“rate_70+ = 100000%*70+" /faixa$ 70+" Enriching the data:
B vaccination coverage,
‘rate_>=60 100000%*>=60"/faixa$ >=60", .
mortality rates, age-

“ageAdj_20-49° = 100000%(*20-49" /faixa$ 20-49") .

(pop_ageAdjusted -49" /total _ageAdjusted[[1]]), adJUSted deathS
“ageAdj_50-59° = 100000%(*50-59" /faixa$"50-59")

pop_ageAdjusted$ 50-59° /total_ageAdjusted[[1]]),
“ageAdj_60-69° = 100000%°60-69"/faixa$ 60-69°

pop_ageAdjusted -69" /total _ageAdjusted| Bl
“ageAdj_70+ = | 0%( 704" /faixa$> 704" )

pop_ageAdjusted$ 70+ /total_ageAdjusted[[]]
“ageAdj_<60" = 100000%(*<60"/faixa$ <60") .

pop_ageAdjusted$ <60 /total_ageAdjusted[[1]]), °
“ageAdj_>=60" = 100000%(*>=60"/faixa$ >=60") .

pop_ageAdjusted$ >=60"/total_ageAdjusted[[l]])

® o 0 0 00



Preparacion de los datos | Data
pr@o@ﬂ&@o‘tdpcgnjunto de datos unificado | Getting a unified data

set

conjunto_obitos_rateffaixa_etaria = conjunto_cbitos$faixa_etaria
conjunto_vacina_dosesffaixa_etaria = conjunto_obitos$faixa_etaria
conjunto_vacina_coverageffaixa_etaria = conjunto_obitos$faixa_etaria
conjunto_obitos_ageAdjustedffaixa_etaria = conjunto_obitos$faixa_etaria

join_l <- left_join(conjunto_obitos, conjunto_obitos_ageAdjusted, by = c("da
join_2 <- left_join(conjunto_vacina_doses, conjunto_vacina_coverage, by = c(’

conjunto_dados <- left_join(join_l1, join_2, by = c("data","faixa_etaria"))

df_obitos <- left_join{conjunto_dados, conjunto_obitos_rate, by = c("data”,"faixa_etaria™))

oo 0000
o0 0000
® o 0 0 00



‘ Visualizacién de los datos | Data
Visuahzation

- -
- -

data faba etaria - deaths - deaths ageAdj - vacina cobertura

deaths_pop

2021-05-23 20-49 343 02336583125 9598103 0.098233N 0.351050953
2021-05-24 20-49 343 02336583125 9887947 0.10120032 0.351050953
2021-05-25 20-49 347 02363831908 10253243 0.10493909 0.355144542
2021-05-26 20-49 350 02384268495 10610579 0.10859632 0.358215259
2021-05-27 20-49 356 02425141669 11031985 0.11290930 0.364356092
2021-05-28 20-49 361 02459202648 11567970 0.11839495 0.369473452
2021-05-29 20-49 370 02520512409 11832747 0.12110487 0.378684702
2021-05-30 20-49 377 02568197779 11870730 0.12149413 0.385849007
2021-05-31 20-49 383 02609070953 12268110 0.12556069 0.391989540
2021-06-01  20-49 389 02649944127 12800006 0.13100450 0.398130673
2021-06-02 20-49 02697629497 13487786 0.13804374 0405294973
2021-06-03 20-49 02718066084 13759615 0.14082583 0408365395

2021-06-04 20-49 02745314867 14173804 0.14506494 0.41245923




Visualizacion de los datos | Data
Visualization ST s e

. 0 ggplot() +
Flgures generat|0n geom_area(aes(x = data, y = deaths_ageAdj), color = - alpha = 0.2 ) +

geom_line(aes(x = data, y = scaleFactor®cobertura),
size = 1, color = "blud") +

lubrldate ymd' 202 I-Hl 1" geom_vline(data = corte cobertura 1, aes( \mtercept = corte),
df_filtro bra51l\data[\\h1ch df_filtro_b linetype = "dashed” , color = ‘lgrey3[', alpha = 0.5) +

df_filtro_brasil$data[which(df_filtro_b geom—te‘“'da‘?,__°°”ef°°bmum-l' .
aes(x = lubridate::as_date(corte)-12, y = 1.8,

df_filtro_brasil$data[which(df_filtro_b label = c("Vaccination beginning", "", ", ")),
df_filtro_brasil$data[which(df_filtro_b = 'greyy", size = 3, alpha = 0.8, angle = 90
df_filtro_brasil$data[which(df_filtro_b geom_text(data = corte_cobertura_, .
df_filtro_brasil$data[which(df_filtro_b - }a;e{“‘_”éd%}e bt St
df_filtro_brasil$data[which(df_filtro_b Yoreyy", mize = 3, alpha = 0.8) +
df_filtro_brasil$data[which(df_filtro_b scale_y_continuous(sec.axis = sec_axis(~.*(100/scaleFactor),
df_filtro_brasil$data[which(df_filtro_b g;;:kf Zeblah LA
<- df_filtro_brasil$data[which(df_filtro_b T = S T = B
c90 <- df_filtro_brasil$data[which(df_filtro_b scale_x_date(labels = date_format("%b/%y"), breaks = waiver()) +
ylab("Age-adjusted in-hospital deaths/100,000 pop") + xlab("")

B . _ labs(subtitle = ""
corte_cobertura_l <- data.frame(corte = c(c0, « theme_light ()

scaleFactor <- maxfdf_filtro_brasi]f‘deaths_age.‘ theme(axis.title.y.left = element_text(color = '
axis.text.y.left = element_text(color = "
axis.title.y.right = element_text(color =
axis.text.y.right = element_text(color =
axis.text.x = element_text(color = "|gre
plot.background = element_rect(color = "
panel.grid.major = element_line(color = "
panel.grid.minor = element_line(color = "




Visualizacion de los datos | Data

Visualization

Figures generation

pl <- df_filtro_brasil
ggplot()

geom_area(aes(x
geom_line(aes(x

geom_vline(data = corte_cobertura_l, aes(x

data, y

size = 1, color

linetype = , color =

geom_text(data = corte_cobertura_l,

aes(x = lubridate
label i ion begi
color = 3

geom_text(data = corte_cobertura_l

scale_y_continuous(sec.axis

aes(x = lubridate::as_date(corte)

label =
color = i 2 Ipha

s_date(corte)

, alpha

= corte),
alpha = 0.5)

.*(100/scaleFactor),

breaks = seq(( ), by

name

breaks = seq( by

scale_x_date(labels = date_format(

ylab(

labs(subtitle = '
theme_l1ight
theme(axis.title.y.left = element_text(color

axis.text

axis.text.y.left = element_text(color
axis.title.y.right = element_text(color
.right = element_text(color
axis.text.x = element_text(color

plot.background = element_rect(color
panel.grid.major = element_line(color
panel.grid.minor = element_line(color

tion

breaks = waiver
+ xlab(™'

data, y = deaths_ageAdj), color = - alpha
Factor*cobertura),

N
o

e
S)

1.0

0.5

Age-adjusted in-hospital deaths/100,000 pop

o
o
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Visualizacion de los datos | Data
Visualization

colores <- c('fHlNGSNY', 'EBAGESRRN' “ 20-49 === 50-59 60-69 === 70+
names(colores) <- c , "50-59", "6l -
Gl g st Cal ot il Vaccination campaign
p3 <- df_obitos %% filter(faixa_etari ) RS ()= S O e )= 0 R |
data > " >4 3,000 1
mutate(faixa_etaria = factor(faixa_etaria
levelz'=c
ggplot() +
geom_area(aes(x = data, y = deaths, fill = fai
geom_vline(aes(xinter c0), linetype =
color = "plack', alpha = 0.5
geom_text(aes(x = lubridate::as date c0
label = ¢
3 alpha

N
o
S
<)
)

scale_fill_manual (guide = - values = colores)
scale_x_date(labels = date_ formatw ), breaks = waiver
scale_y_ ntlnuouawlabe]s = Lomma

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
ylab(" + xlab("") + labs(subtitle I

Reported deaths

labs aubtlt]e = - faiill = SRk 1,000~

theme_classic

theme(axis.title.y.left = element_text(color =
axis.text.y.left = element_text(color =
axis.title.y.right = element_text(color
axis.text.y.right = element_text(color
axis.text.x = element_text(color =

7 ! 0

plot.background = element_rect(color |
anel.grid.major = element_line(color = " ) < : y g ;
PR ok 3 = e ] L Jan/21 Apr/21 Jul’21 Oct/21 Jan/22
panel.grid.minor = element_line(color ) s
legend.position = "top")




Visualizacion de los datos | Data
Visualization

p5 <- df_obitos %
filter(faixa_etaria N : 49", " ", "70+"), data > " ' g 20'49 — 50'59 60'69 — 7O+
mutate(cobertura = if_else(faixa_etaria = ¢ cobertura > 1, 1, cobertura)
ggplot() +
geom_line(aes(x = data, y = cobertura, color = faixa_etaria), size = |
geom_hline(aes(yintercept = 0.75), "da ") +
geom_vline(aes(xintercept = c0), linetype
color = "black', alpha = 0.5) 4
geom_segment(aes(x = ¢75.1, y = , xend = ¢75.1, yend = 0.7
linetype 1 , color = "[HERNENN", alph
geom_segment(aes(x = c75 - » XE c yend = (
linetype b [EBAGSSEEE, alpha
geom_segment(aes(x = c75 y -0.01, xend = ¢75.3, yend = 0.
linetype , color = "GEINSIRNNN", alpha
geom_segment(aes(x = c75.4, y
linetype i
geom_text(aes(x = lubr
label = ¢ ( ign size = 3.4, alpha = 0.8
scale_x_date(labels = date_format( y 2aks = waiver()) +
scale_y_continuous(labels = scales::percent_format(), breaks = seq(0,100, by =
scale_color_manual(values = colores) +
ylab rst dose vaccination =(%)") + xlab("") + labs(subtitle =
labs(subtitle M colori=at
theme_classic()
theme(axis.title.y.left = element_text(color =
axis.text.y.left = element_text(color
axis.title.y.right = element_text(color
axis.text.y.right = element_text(color =
axis. tex = element_text(color =
plot.background = element_rect(color
panel.grid.major = element_line(color =
panel.grid.minor = element_line(color = "

, |
e Ik Jan/21 Apr/21 Jull21 Oct/21 Jan/22

Vaccination campaign
100% A

75% 1

50% 1

25% 1

First dose vaccination coverage(%)

0% 1




Visualizacion de los datos | Data
Descriptive Analysis

- - -

Outcome — CQO19

Feature Overall, N = 10,597* Recovered, N = 7,880¢ Unrecovered, N = 3,117%
Sex
F 5,915 (100%) 4,161 (70%) 1,754 (30%)
gtsummary M 5,001 (100%) 3,658 (73%) 1,343 (27%)
gt) u 81 (100%) 61 (75%) 20 (25%)
L Age
descritive <- [18 - 30) 946 (100%) 743 (79%) 203 (21%)
tbl_summary(data = df_CQ019 EQﬁD DM_final_filter, 130 - 40) 1,649 (100%) 1,266 (77%) 383 (23%)
missing = y [40-50) 2,344 (100%) 1,699 (72%) 645 (28%)
missing_text [50- 60) 2,740 (100%) 1,854 (68%) 286 (32%)
percent row-, [60 - 70) 2,128 (100%) 1,461 (69%) 667 (31%)
include = c(LONGCOVID_CQ019, LONGCOVID_EQS, SEX, AGE, [70 - 80) 1,004 (100%) 734 (73%) 270 (27%)
COUNTRY, CONTINENT), >=80 186 (100%) 123 (66%) 63 (34%)
label = list(LONGCOVID_CQ019 = "L 019", SEX = "S Country
AGE = BRA 468 (100%) 357 (76%) 111 (24%)
! coL 119 (100%) 82 (65%) 37 (31%)
FRA 54 (100%) 52 (96%) 2(3.7%)

: GBR 2,203 (100%) 938 (43%) 1,265 (57%)
modify_header( label "**Feature**") %> GI8 314 (100%) 227 (72%) 87 (28%)
as_gt() B GM8 8 (100%) 5 (62%) 3(38%)
tab_header(title = "Descript S IND 1,364 (100%) 1,263 (93%) 101 (7.4%)

subtitle DI9 W i § ISR 600 (100%) 430 (72%) 170 (28%)
ITA 387 (100%) 291 (75%) 96 (25%)

descritive NOR 5,459 (100%) 4,220 (77%) 1,239 (23%) -
PRT 3 (100%) 2 (67%) 1(33%)
descritive®> SDN 2 (100%) 0(0%) 2 (100%)
gt::gtsave(filename riptiv lysis nle Sniie ZAF 16 (100%) 13 (81%) 3(19%)
Continent l

Africa 26 (100%) 18 (69%) 8(31%)

Asia 1,964 (100%) 1,693 (26%) 271 (14%)

Europe 8,420 (100%) 5,730 (68%) 2,690 (32%)

South America 587 (100%) 433 (75%) 148 (25%)
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Why visualisations?

* Understanding data, analytics and
findings

* Simplifying BIG data workflows and
outputs

» Simplifying/enabling communication of f
analytical findings

* Increasing usability of data and
analytical products




Problem 1: Malaria surveillance

* How best can we assess linkage and communicate antimalarial drug resistance
(different sources, timelines)?

1
1
| Project team & provincial Co-designing for Map
| o malaria team, feedback sharing, optimisation & data
e‘r’?ors - maps evaluation & data gaps improvement activities
: Eep [""] identification — g3l
. Y h l h
4 wie Necalt
NMC and case investigation HIS captured & lab Fi Y, Sepm,nem
forms & lab data (mRDTs, evaluated data 7 jealth
malaria filter papers) (mRDT, PCR  and ¥ V¥  REPUBLIC OF SOUTH AFRICA
MMR) 4
4
4 o
7 Optimised maps and
Maps and monthly result 7 curated monthly result
outputs s
Cases’ residential

&5 (o a0 :oordnt\ates, district
e shapefiles & ®
SOUICE spetia cata population settlement
" (CCOAT

Optimising Antimalarial Therapy

MORU

Epidemiology

Kagoro et al, 2022
httos://malariaiournal.biomedcentral.com/articles/10.1186/s12936-022-04224-4



Are we improving over time? Where?

‘Aoc. coord ‘
Quarter Nobarcode  NMCl-unlinkable
—] Inacc. coord,
Ineligible
1 ‘Aoc coord 9
[Z] No coord, ¥
Notifications. ] Inacc. coord. No barcode
1 No coord. L NMCl-unlinkable
[ 1 3 Acc. barcode
A hacood, —
Quarter - e
2 Inoigible
NMCHinkatie
Notificalions o 2’y Aco. barcode
No coord .~y NMCHurinkatie
Mo barcede
N coced
Inace. coord o bareode NMCIuninkatio Eligible
Inaca. coord trecs. burcode x
vece barcodo
Quarter p—
NMCHinkablo
Ace. cooed. At barcode b vode
3 Inelgivie ‘ /
Mol dinkatie
NMC |- inkable
Acc coord ®
Notifeations o e
Mol-urlinatio
No coord = NMChunlekable barcode
No barcode
No cood. Eigioe
— No barcode g1 — Mok-uriinkatie | |
e, Lo Inace bawcode wooe
Inaco barcode = no-bar
nogatvn |
Mol-briatle
harcoce
Pl /
|
Mol-bedable
Lab. samphes
negatuy
D Mokunbkable
barcoce
P Eigible
e Mokunlkable
on no-barcode Kagoro et al, 2022

https://malariajournal.biomedcentral.com/articles/10.1186/s12936-022-04224-4



Monthly PDF reports

MPM Primaquine (Section 21) Summary - (23 February, 2021)

Formatted by - CCOAT, UCT

>  Summary

>  Cases by month

Cases by Clinic

>  Side effects/progress

1.1 Reporting Time

Start date  End date Total Cases

Pregnant W.

Eligible

2019-04-01  2020-11-18 2665

2624

300 4

N .I

3 Cases by Clinic

“ases

Organisation unit name Cases notified  Eligible cases  Given PQ %
Dr LS Mosthla General Practitioner 1 1 1 100
Malelane Mobile 1 1 1 1 100
Steenbok Clinic 12 12 12 100
Malelane Estates Clinic 117 117 104 89
Schoemansdal Clinic 4 7 6 86
E8 Nkomazi Malaria Surveillance 2 240 240 204 85
HPP Nkomazi Malaria Surveillance 1 74 74 62 84
Komatipoort Roadside Wellness Centre 6 6 5 83
E8 Nkomazi Malaria Surveillance 1 221 221 181 82
Fig Tree Clinic 143 143 117 82
Komatipoort Clinic 231 231 184 80
E8 Nkomazi Malaria Mobile 1 (Basic) 307 307 242 79
HPP Nkomazi Malaria 3 (Basic) 128 128 101 79
Mgobodi CHC 9 9 7 178
Richtershoek Clinic 23 23 18 78
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* The South African COVID-19 Modelling Consortium was formed and

provided projections of estimated COVID-19 cases, hospitalisations and

P ro b | e I I I 2 * deaths to support national and provincial response.
[}

* How do we better visualise and use the estimates for training the rapid

responders and other decision-makers and actors?

Dashboard framework

NCEM COVID-19 model Real-time collected

Shapefiles - GADM

outputs pefi e COVID-19 FAQs

L] e 1 Nt S o sz
R Descriptive R spatial R Descriptive R Text mining
analysis analysis tools analysis tools
Ada?tive Factual knowiedge and
Plots/Tables/Maps Information dissemination
Downloadable reports

https://pubmed.ncbi.nim.nih.gov/37093784



https://pubmed.ncbi.nlm.nih.gov/37093784/
https://pubmed.ncbi.nlm.nih.gov/37093784/

@ NCEM Dashboard

5 &

Ny,
>=

NCEM Dashboard WELCOME PROJECTIONS RESOURCES LOGIN

South Africa's first case of COVID-19 was recorded on 5 March 2020, with confirmed cases increasing to 1,353 by 31 March. The simulation period for the NCEM Dashboard begins
on 1 April

The National COVID-19 Epi M« active projections of estimated

The projections are generate D | SCIa | mer ointly agreed upon by the SA

Due to the rapidly changing nature of the outbreak globally and in South Africa, the projections are

updated regularly and should be interpreted with caution. The models have been developed using

_ data that is subject to a high degree of uncertainty. All models are simplifications of reality that are _
designed to describe and predict system behaviour and are justified by the assumptions and data

with which they are developed.

Due to the rapic come available.

For official statistics and information on COVID-19, please visit

PLEASE NOTE THAT THIS IS A PRELIMINARY RELEASE AND SHOULD BE TREATED AS
CONFIDENTIAL

This app may time-out if left idle too long, which will cause the screen to grey-out. ToLEse the app
again, refresh the page. This will reset all previously-selected input options.

This app is best supported by Chrome and Edge browsers

| understand and wish to continue.

AL SACEMA BS 5 100 RN #=ro &




Opportunities of using
R for visualisations

#selection at the end -ade  Versatile language e.g., analysis, reproducible reports,

 Ob.select= 1

Ser_ob.select-1 powerpoints, webs, blogs, developing simple web apps

#ntext.scene.objects.activg
Wi "Selected” + str(modifier 8

Mwirror_ob.select - 0 * Free open-source tools e.g. R programming, provide
B o goctsFone-mame] sal room for different professionals, organisations or
pint(~please select exacthy groups of individuals without computer sciences
_ OPERATOR CLASSES = background (who are interested in coding) to package

their innovative solutions for the public good

erator)’ erectad ¥ * Foster collaborations (Mathematicians, Epidemiologists,
irror " policymakers etc). working together to address public
health challenges

s.0p!
'ype jrror




Questions &
Answers
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Thank you
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