


Preparation for the session while we wait to start

1) ENSURE YOU HAVE INTERNET ACCESS
2) ENSURE YOU HAVE R AND RSTUDIO DOWNLOADED

3) MAKE A FOLDER IN A SENSIBLE PLACE ON YOUR COMPUTER CALLED SOMETHING LIKE
‘ammnet_training_dhis2_dashboard’

4) Within this folder make a three subfolders

— [m] *
ammnet_training_dhis2_dashb X +
< ™ C J > - TEACHING MATERIALS > ammnet_training_dhis2_dashboard > Search ammnet_training dt Q
® New - T Sort ~ = View ~ see (B Details
J Downloads » Name h Date modified Type Size
I _ . This is where we store ‘raw’ data i.e. downloads from DHIS2
= Documents » data-inputs 12-Jun-25 2:14 PM e folder
I Pictures » data-outputs 12-Jun-25 2:14 PM sieoler 1HiS is Where we store data that we have processed ourselves
© wusic > scripts 12-Jun-25 2:14 PM riefolder This is where we store all R scripts
i3 videos »
Zambia modelling »
5) If you know how to create a project in R, do so in this same folder (ask a facilitator or neighbor for help if not) PATH
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Session 1: How to manually pull data from
DHIS2 and clean it ready for use in a
dashboard

Session 2: Developing a simple Rshiny
dashboard to visualize routine malaria data

PATH



Introduction to DHIS2

DHIS2 in an open-source, web-based health management information system (HMIS)
platform developed by the University of Oslo. It supports data collection, analysis,

visualization, and reporting.

It has been adopted by ministries of health in over 70 countries, especially across
Africa, Asia, and Latin America. Commonly used at national and sub-national levels

for routine health data reporting.

Key features of DHIS2 are:

Captures data Enables real-
from health time

facilities and dashboards,
programs (e.g., maps, and
malaria, HIV, charts for
maternal health) decision-making

Supports
integrated,
decentralized
data entry across
the health system

Facilitates
monitoring,
evaluation, and
planning through
tailored analytics
PATH
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Plan for session 1

o Learn how to access DHIS2

o Explore some existing dashboards to see graphical functionality

o Learn how to make a data query to access the data elements, time period and geographical units of interest

o Download data as a csv

o Readdatainto R

o Clean data, including name cleaning, visual inspection of outliers/missing data, cross-referencing different variables

The outcome of this session is a cleaned malaria dataset that we’ll use for part 2 (building a shiny dashboard)

PATH
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Navigating
around DHIS2

DHIS2 has a
demonstration
database available
based on Lao PDR but
containing made-up
data

DHIS 2

English
Username : demo en
Password : District1#

French
Username : demo fr
Password : District1#

Spanish
Username : demo es
Password : District1#

Portuguese
Username : demo pt
Password : District1#

Arabic
Username : demo _ar
Password : District1#

Russian
Username : demo ru
Password : District1#

<& dhis2

Sign in

Usermame

Password

Disclaimer: This database is for
demonstration purposes only. The
demo database does NOT reflect
real country data from Lao PDR.
HISP Centre extends its
appreciation to the Lao PDR
Ministry of Health for partnering on
the development of a DHIS2 demo
environment.

Access the aggregate forms by
using the "Data Entry" app and
tracker programs in the "Tracker
Capture " app.

This is what we'll be
using in today's
workshop

PATH
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https://demos.dhis2.org/hmis/

Existing
dashboards

When you first open this
instance of DHIS2 you will
see some pre-made
dashboards on vaccine-
preventable diseases and
vaccine coverage rates

You can explore other
pre-made dashboards
to see what is

possible within DHIS2

& DHIS 2 - Dashboard
+

= Dashboards v EPI - Immunity Gaps #

Pl - Measles/Rubella suspected cases IDSR vs. CBS

uuu

w400
(]
w
(o]
($]
s
200
0
& o @@ P P P P
% 0% Vv Vv 0% 0% % Vv v AV 4%
& ) S & & & & ) s) o D 3
$ S & & NS N F 2 @ < < &
S S S S & N 2 [N «
IS & & & & R Y W
R S 2 &
Ed < Q

~ IDS - Measles/rubella (Suspected cases)
- VPD CS - Measles/Rubella suspected cases notified excluding cases confirmed by epidemiologic...

— VPD CS - Measles/Rubella N. suspected cases reported through case-based surveillance in the co...

EPI - MR1 coverage vs reported measles cases, this year

*Hai Phong

Online

Slideshow = Filter v

EPI - Measles confirmed cases IDSR vs. CBS

4uu

No. cases
N
o
o

0
,\9"”“ q§’y N W&b‘ w&h @"h q,e””b ,,9"% ,,9‘”% (]9"? W'f) qp“f’
A X X % 3 X Q N
& ) 3 & & & & S} S ) Q 3
> S L M 4 & & & S -~
O & ) N & RN & v
Ll F & &F v L
e -~ Q

~— IDS - Measles (Confirmed cases)
VPD CS - Measles/Rubella cases confirmed to be measles by lab
VPD CS - Measles/Rubella Total confirmed measles cases (lab+epi linkage+compatible)

EPI - MR2 coverage vs reported measles cases, this year

= a2

Thai Nguyéen»

Hanoi»

=*Hai Phong

Nam Dbinh*

ainh Hoa»
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@ DHIS 2 - Dashboard Online
+

= Dashboards v EPI - Immunity Gaps #

Accessing raw

Search apps

d a t a EPI - Measles/Rubella suspected cases IDSR vs. CBS EPI - Measles confirmed a -
vuu 4uu ‘ d
» 400 i Event Reports Event Visualizer
DHIS2 does have lots of
visualization capabilities, s —— B
howeve r We Ofte n Wa nt to 200 = IDS - Measles/rubella (Suspected cases): 70
’ e \: il \ Data Entr Tracker Capture
extract data from DHIS2 to 0 ’ '
conduct our own bespoke A 5=
analyses —i.e. a risk Tt

Dashboard Data Entry (Beta)

stratification or a statistical
model looking at intervention
impact

~— DS - Measles (Confir
VPD CS - Measles/Ru

VPD CS - Measles/Ru
)

EPI - MR2 coverage vs re|

| EE Brovéls:;n(;?che Capture |
To access the SLa =
raw data, you
need to click this
3x3 grld 2 A * HailPhang

PATH
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F i n d i ng d ata & DHIS 2- Dashboard Online

+ =Dashboards v EPI - Immunity Gaps # ‘ Search apps ‘@3 |

| | n
visualizer 0
EPI - Measles/Rubella suspected cases IDSR vs. CBS EPI - Measles confirmed . a -
vuu 4uu _@

DHIS2 does have lots of g g O e oot

visualization capabilities,

however, we often want to = -

extract data from DHIS2 to

conduct our own bespoke R A A |
analyses —i.e. a risk M 4P P |
stratification or a statistical I ra— 105 weasies conty_ IMerpretations  Maintenance

model looking at intervention VP CS- Measles/Rubela . suspectedcases reporied through casaupasIVlance it VPD CS - MessiesRy

im pa ct Cases, this year -+ EPI-MR2 coverage vs re| Q

EPI - MR1 coverage vs reported mg

(+] M= = Management
Scroll down this =} |
menu and select
‘data visualizer’

PATH
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Navigating

You should now see this screen — there are several important

data visualizer -components of this page

For extracting raw data,
we want to use the
pivot table, but there
are options here to
present data in different
graph formats

This is where you
select the data, period
and organisation unit
(i.e. Health facility,
ward, district etc.

We’'ll now look at these
one by one on the next
slides

& DHIS 2- Data Visualizer

E= Pivot table
|

‘ Filter dimensions

B Data
(© Period

f2 Organisation unit

AIN DIMENSIONS

OTHER DIMENSIU

H Assigned Categories

YOUR DIMENSIONS

@ 50 Districts of EPI (P-DLI8) e
@ Administrative levels of care o
@ AFI- Screening form age group
@ Age (0-59 months)

@ Age (0-59,60+)

@ Age (6-59 months)

@ Age (<1- 30+ years)

® Age (GNARF)

@ Age (Rehabilitation)

@ Age (surveillance)

@ Age in days, months and years
(newborns, children, Unk)

@ Agein weeks (28-37, 38-41, 42+,

unknown)
@ Age in years (0-4, 5-9, unknown)

@ Agein years (0-14, 15+,
unknown)

Columns B Data ---

Online

Options  Download <

Filter £g Organisation unit 1 -

Getting started

o All dimensions that you can use to build visualizations are shown in the left
sidebar

o Add dimensions to the layout above

o Click a dimension to add or remove items

Your most viewed charts and tables

[~ EPI- Non-measles non-rubella discard rate (NMNR), monthly
[ EPI-Measles/Rubella suspected cases IDSR vs. CBS
123 MAL_SMC_002 Reached

e Ia%?_jé%Drug susceptibility testing (DST) coverage for TB cases (%)

[ DS - Districts in suspected outbreak of measles/rubella - Last 12 weeks

nterpretations and details

PATH
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Data
dimension

‘ Search by data item name

CI|Ck on the ‘data, DataType ) No items selected

Selected Items

. . ‘ All types
option to see this menu A tymes
Indicators
Here you can see there are a range Data elements
of ‘data types’ Data sets

Event data items

Program indicators

Today we’ll focus on

Calculations
 Data elements — these are the o8 AEF| Clnssification - B, Indeterminate o i
bU”dmg bIOCkS Of data In DHISZ C3 AEFI Classification - C. Inconsistent Program indicator (1)
- |tS typ|Ca”y a ‘COU nt’, |e Cg AEFI Classification - Unclassifiable Program indicator (1)
malaria cases, or RDTs D& AEFi Deaths progean sndicator @
conducted |+ calculation | R

* Indicators — these are
calculated based on a
combination of the data elements
i.e. Number of tests conducted =
# RDT + # microscopy, incidence PATH
= cases/population DOAO /20




Avoid the malaria indicators with a ‘CH’ prefix — these relate
to cases detected via community case management — today we'll

F|nd | ng mala”a focus on malaria cases reported at health facilities
data (1)

Data

‘ Search by data item name ‘ Selected ltems

Firstly, select data elements — No ftems selected
‘ Data elements ~ ‘
Data element group Disaggregation
‘ Malaria burden reduction v H Totals only v ‘
NeXt Se|eCt malaria burden /GEN—AII—cause inpatients Data element (D) ‘j‘
reduction in the data element o GEN - All-cause outpatients pata elenent (D) ‘ > ‘
g rou p bOX © GEN - Population expected pregnant women Data element (D)
o MAL - ACT issued pata element (1)
o MAL - ACTs courses received by patients Data element (1)
o MAL - All-cause death Data element ()
o MAL - Confirmed cases (pregnant women) Data element (D)
Here we see a W|de range of o MAL - Confirmed cases treated with ACT Data element ()
malaria burden variables confmed maana casss i
-+ calculation ~ e
. B ) Hide Update
To select a variable, highlight -

For todays example, select, we’ll look at
confirmed malaria cases and malaria
tests (RDTs and microscopy)
conducted

it as shown here, then press
the top ‘across’ arrow to move

it into the selected items
section PATH
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Finding malaria
data (2)

X
Data

‘. Search by data item name ‘ Selected Items
Data Type © MAL - Confirmed malaria cases Data element (T) .
‘. Data elements ~ ‘ o MAL - Malaria suspects tested (RDT) Data element (3) SeIeCt these 5 malarla data
| Data element group Disaggregation | © MAL - Malaria suspects tested with microscopy Data elem( elements

‘ Malaria burden reduction o ‘ ‘ Totals only v ‘ o MAL - Microscopy positive malaria cases Data element (D)

. R ' ‘;‘ © MAL - RDT positive malaria cases Data element (T)
o MAL - Plasmodium vivax (RDT) Data element (D) |
o MAL - Plasmodium vivax (microscopy) Data element () >
© MAL - Population at risk for malaria Data element (D) [
© MAL - Population with malaria age disaggregation Data element (3) ‘ﬁ‘
o MAL - Presumed cases (pregnant women) Data element () <
© MAL - Presumed malaria cases Data element ()
o MAL - RDT positive malaria cases (pregnant women) Data element ()
© MAL - Suspected malaria cases Data element ()
© MAL - Suspected malaria cases (pregnant women) Data element (1)
| - Calculation U

PATH
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Finding malaria

data (3)

We’'ll also
use some
malaria

indicators

Another way to
find your
indicators is
simply to type a
keywork in the
top box

Data

malaria

Data Type

§ CCH - Climatic Suitability for Malaria (All)
CCH - Climatic Suitability for Malaria (P)

]

CCH - Climatic Suitability for Malaria (RH)

)

CCH - Climatic Suitability for Malaria (T)

CH119b - Febrile cases of malaria

CH120b - Suspected cases of malaria

CH121 - Malaria RDT positivity rate(%)

CH121b - Confirmed malaria cases

CH122 - Malaria cases receiving first line anti-malarial (%)

' + calculation

Indicator

Indicator

Indicator

Indicator

Indicator

Indicator

Indicator

Indicator

Indicator

® ®©® © © O © O

Selected ltems

o MAL - Confirmed malaria cases Data element (1)
© MAL - Malaria suspects tested (RDT) Data element (1)
o MAL - Malaria suspects tested with microscopy Data element (1)
o MAL - Microscopy positive malaria cases Data element (T)
© MAL - RDT positive malaria cases Data element (1)

MAL - Malaria cases tested (total) Indicator (@)

MAL - Confirmed malaria cases (micr + RDT) Indicator ()

MAL - Confirmed malaria cases per 1000 Indicator (D)

Let’s also select
these 3
nige INdicators

I
PATH
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A note on finding the
right’ variables

There are typically a lot of variables that relate to malaria
burden, and not all countries regularly report all variables —
we normally start by asking a local expert which
elements/indicators to use

Failing that, we can manually interrogate the data to see
which are reported

Feel free to select a much wider range of You can click
malaria variable to explore whether they’re the circled '/’
all useful, and how they relate to each other Here to get
more details
: : on each
There are also sometimes duplicate variables

variables, for example, this demo DHIS2 has
2 identical indicators for total malaria cases

Data

‘ malaria ‘

Data Type

‘ Indicators ~ ‘

Indicator group

‘ All groups v ‘
V& MAL - Percentage of malaria deaths Indicator (D) ‘j‘
V& MAL - Population at risk for malaria Indicator (I) ‘:‘
V& MAL - Presumed malaria cases Indica —
VBN Name MAL - Presumed malaria ca ‘;
VEN Numerator Presum ‘ < ‘
VEN description T

MAL - Suspected malaria cases — (MAL — Microscopy
expression positive malaria cases + MAL - RDT positive
malaria cases)

EN .
& Denominator 1
9 description
| + Denominator 1
~ expression
Annualized No
Indicator type Numerator only (number), 1

- Group membership  « Malaria burden reduction -
= [OLD] Malaria
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Selecting time

periods

You can either select
a period relative to
today (i.e. last 3
months), or you can
select fixed periods

In this example, we’re
going to look at
monthly data from
2024 only

First select
‘fixed periods’
and then select
‘monthly’ and
2024’

Period

Relative periods

Period type

Fixed periods

Year

Monthly

v H 2024

Click the double
arrow to bring
all months over

Selected Periods

© January 2024
© February 2024
® March 2024

© April 2024

© May 2024

® June 2024

® July 2024

© August 2024

© September 2024
® October 2024
® November 2024
© December 2024

Sometimes there

G |5 g period auto

Hide

selected at the
top — make sure
to remove it by
clicking the
single right arrow

™~

Add to Columns v

PATH
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Selecting

organization unit

At the moment we’re
looking at national totals,
but we can also look at
the data at smaller
spatial units — down to
the health facility level

Select
organization unit

We can either select all the
provinces manually by
selecting the boxes — this
method is best when we just
want to look at a subset of
provinces, districts etc.

Organisation unit

[] User organisation unit

+ B = Lao PDR
» [ 02 Phongsali

[D 04 Oudomxai
(J [ 05Bokeo

(] User sub-units

» [ 01 Vientiane Capital

[ 03 Louangnamtha

(] 06 Louangphabang

(] User sub-x2-units

(] 07 Houaphan
(] o 08 Xainyabouli
(] 0 09 Xiangkhouar|
(] 10 Vientiane
(J & 11 Bolikhamxai
(] 12 Khammouar]
(] 13 Savannakhe]
(] 14 Salavan
(] 15 Xekong

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

Select a level

Selected: 4 org units = Desele

A quicker option is to
just select user sub-
units

Organisation unit

[_] User organisation unit

v [JP= Lao PDR

User sub-units [7] User sub-x2-units

6 Louangphabang
07 Houaphan

(D 08 Xainyabouli

(] 3 09 Xiangkhouang
[J 3 10 Vientiane

J 2 11 Bolikhamxai

[J 3 12 Khammouan

[ 0 13 savannakhet

] 14 Salavan

J ™ 15 Xekong

Select a level

v | | Select a group

~ |

Selected: User sub-units | Deselect all

Hide Add to Columns v



Reorienting and
downloading data (1)

The data are returned in a wide
format, with 18 columns (one per
province) for each indicator

For future data manipulation in R, it’s
preferable to have the data in a long
format

This is a data format where each row
represents a single observation, and
each column represents a variable
or feature

To make data long format we can
drag these green boxes all to the
rows’ area (see next slide)

<> DHIS 2 - Data Visualizer

E= Pivot table v {1 Update File Options Download

Filter dimensions Columns '8 pata g ... | Bg Organisation unit 1 - Filter
Rows (© Period 12 -

MAIN DIMENSIONS
B Data
© Period

MAL - Confirmed malaria cases (micr + RDT)

01

Organisation unit ] 02 03 04 05 06
T:g g V'Ce:[:}f;}e Phongsali Louangnamtha Oudomxai Bokeo Louangphabang
OTHER DIMENSIONS Janu 12 16 1 42
H Assigned Categories Iyt 4 26 21
arch 2024 24 30 0 50 19
YOUR DIMENSIONS April 2024 28 38 2 51 24
@ 50 Districts of EPI (P-DLIS) » AT AR 21 43 4 2 52 2
@ Administrative levels of care o iz i) 12 26 64 52
) July 2024 19 28 3 2 64 30
@ AFI - Screening form age grgiip
August 2024 45 50 3 7 8 16
@ Age (0-59 months)
September 2024 41 40 2 1 14
© Age (0-59,60+) October 2024 16 M 2 9
@ Age (6-59 month November 2024 54 34 12 1 16
December 2024 36 4 4 16 34

e in days, months and years
newborns, children, Unk)

® Agein weeks (28-37, 38-41, 42+,
unknown)

@ Agein years (0-4, 5-9, unknown)

@ Ageinyears (0-14, 15+,
unknown)

@ Agein years (0-4, 514, 15+)

Useful resources for learning about long vs. wide data
https://tavareshugo.qgithub.io/r-intro-tidyverse-gapminder/09-reshaping/index.html

Online

o7
Houaphan

92
97
73
60
36
60
83
87
74
33
66
62

08 [
Xainyabouli Xiangh
12
20
17
28
28
42
26
53
26
31
57
68
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https://tavareshugo.github.io/r-intro-tidyverse-gapminder/09-reshaping/index.html

DHIS 2 - Data Visualizer

Reorienting and
downloading data (2)

‘ Filter dimensions

MAIN DIMENSIONS

You can change to order of these to
see what is most logical for your
data

Organisation unit

OTHER DIMENSIONS

H Assigned Categories

YOUR DIMENSIONS

@ 50 Districts of EPI (P-DLI8)
Administrative levels of care o
AFI - Screening form age group
Age (0-59 months)
Age (0-59,60+)
Age (6-59 months)

You'll need to
update the table
each time you
modify it

@
®
®
@
®
@ Age (<1- 30+ years)
® Age (GNARF)

@ Age (Rehabilitation)
@ Age (surveillance)
@

Age in days, months and years
(newborns, children, Unk)

® Agein weeks (28-37, 38-41, 42+,
unknown)

@ Ageinyears (0-4, 5-9, unknown)

@ Ageinyears (0-14, 15+,
unknown)

@ Ageinyears (0-4, 5-14, 15+)

P T R e

01 Vientiane Capital

{7 Update File Options  Download
Columns
Rows g Organisationunit 1 --- & Data 8 --- (9 Period 12 ---

January 2024
February 2024
March 2024
April 2024
May 2024
June 2024
MAL - Confirmed malaria cases (micr + RDT)
July 2024
August 2024
September 2024
October 2024
November 2024
December 2024
January 2024
February 2024
March 2024
April 2024
May 2024
June 2024
MAL - Confirmed malaria cases per 1000
July 2024
August 2024
September 2024
October 2024
November 2024
December 2024
January 2024

Filter

ed visualizatior.

4

12
14
24
28
21
12
19
45
41
16

36
1.26
1.58
2.53
3.05
2.21
1.31

2
474
446
1.68
5.87
3.79
PATH
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& DHIS 2- Data Visualizer

E=| Pivot table v [? Update File Optio

Reorienting and

‘ Filter dimensions

Download

Table layout

Filter

I . (@ Period 12 ---  fg Or Excel (xls) lata g ---
MAIN DIMENSIO
downloading data (3) oo
- HTML (.html | a
(© Period | ( ) | v
o . 863
£ Organisation unit - Plain data source i
We can now W@ | a2
 JSON —
OTHER DIMENSIONS | th microscopy | 3 596
download our data | i
B Assigned Categories Lo PDR - XML laria cases 130
as a Csv ‘ | cases 839
- Microsoft Excel -
YOUR DIMENSIONS i (total) 11854
@ 50 Districts of EPI (P-DLIS) e csv Metadata ID scheme
@ Administrative levels of care o ~ Advanced D
AFI - Screening form age group Code

Age (0-59 months)
Age (0-59,60+)
Age (6-59 months

e a8 @

T 30+ years) January 2024

Age (GNARF)

The easiest data
format to work with
is plain data

Age (Rehabilitation)

Age (surveillance)

a e &8 @

Age in days, months and years

Vientiane Capital

MAL - Malaria suspects test

MAL - Malaria su:

MAL - Microscopy positive maiana vasca '

source -> CSV ->
Name

(newborns, children, Unk)

@ Agein weeks (28-37, 38-41, 42+,
unknown)

@ Agein years (0-4, 5-9, unknown)
@ Ageinyears (0-14, 15+,

unknown)
@ Agein years (0-4, 5-14, 15+)
Ao dom stmmwn (M A C44 AC N4 NC

MAL - RDT positive malaria cases 11
MAL - Malaria cases tested (total) 102
MAL - Confirmed malaria cases (micr + RDT) 12
MAL - Confirmed malaria cases per 1000 1.26
MAL - Confirmed malaria cases 16
MAL - Malaria suspects tested (RDT) 146
MAL - Malaria suspects tested with microscopy 18
MAL - Microscopy positive malaria cases 5

02 Phongsali
MAL - RDT positive malaria cases 11
MAL - Malaria cases tested (total) 164
MAL - Confirmed malaria cases (micr + RDT) 16
MAL - Confirmed malaria cases per 1000 1.05

MAL - Confirmed malaria cases
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Reorienting and
downloading data (4)

Save your data in
your data-inputs
folder that you
created at the start
of the session

Rename your file to something
informative — I've chosen
data_dhis2_laos_ammnet

e Save As
& =~ T« ammnet-senegal-trainin
Organize ~ Ne

Downloads

é Documents

E Pictures

o Music

i3 Videos

~ Zambia modelling

__ nigeria-data-analytics

SN E a=aldata_dhis2_laos_ammnet

ata-intputs v C Search data-intputs

Name Date modified Type

Mo items match your search.

* % % % % % B

» Hide Folders

icrosoft Excel Comma Separated Values File

Save

Cancel

PATH
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Reading the data in R and cleaning

For this section we just need 2 packages tidyverse and janitor, if you don’t already have them, you can install with the commands
install.packages("tidyverse")

install.packages("janitor")

Step 1: read in the data, clean the names and look at the data

library(tidyverse)

library(janitor)

laos_dat <- read csv("data-inputs/data_dhis2 laos_ammnet.csv") %>%
clean_names()

head(laos_dat)
PATH
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The download
returned the " I
national level data, ese columns

Clean | ng (1 ) TR e Al don’t look useful,

want — let’s filter so lets remove

: th fi
These data names look long and this out Ouet:)nutrom our
cumbersome — let’s shorten them once
we decided which ones to use

# A tibb1d: 6 % 9 %
data period organisation_unit value humerator denominator factor multiplier divisor

<chr> <chr> <chr> <db 7> <db 7> <dbl> <dbl> <db > <adb 7>

MAL - Malaria cas.. Janua.. Lao PDR 11854 11854 1 1 1 1

MAL - Malaria cas.. Janua.. 01 vientiane Cap.. 102 102 1 1 1 L

MAL - Malaria cas.. Janhua.. 02 Phongsali 164 164 1 1 1 The date is in
MAL - Malaria cas.. Janua...‘iﬂ-ﬁ%d—_ CharaCter format’
MAL - Malaria cas.. Janhua.. 04 Oudomxai 169 169 1 1 1 but we need it in
MAL - Malaria cas.. Janua.. 05 Bokeo 80 80 1 1 1 date format for R

P

laos _dat clean <- laos _dat 7%>%
filter(organisation unit != "Lao PDR") %>% # filter out national level data
dplyr::select(-c(numerator, denominator, factor, multiplier, divisor)) %>% # remove unused columns
mutate(data = str_replace_all(data, "MAL - ", ""), # remove starting MAL key

to know how it
should be ordered

data = str_to lower(data), # lower case
data = str_replace all(data, " ", " "), # spaces to underscores
data = str_remove all(data, "[()]"), # remove parenthesis

data = str_remove_all(data, "[+]")) %>% # remove plus sign in one variable name PATH
mutate(month = ymd(parse_date time(period, orders = "B Y"))) # make month a date variable ’®*7*"*°



Cleaning (2)

I's a good idea to look at the unique values in each text column to see if they all make sense

unique(laos_dat$data)

[1] "MAL - Malaria cases tested (total)" "MAL - Confirmed malaria cases (micr + RDT)"
[3] "MAL - Confirmed malaria cases per 1000" "MAL - Confirmed malaria cases”

[5] "MAL - Microscopy positive malaria cases" "MAL - Malaria suspects tested (RDT)"
[7] "MAL - Malaria suspects tested with microscopy™ "MAL - RDT positive malaria cases"

We downloaded data that had similar names because we wanted to check for consistency — lets check these now — I'd expect
“MAL - Malaria cases tested (total)” = “MAL - Malaria suspects tested (RDT)” + “MAL - Malaria suspects tested with microscopy”

And
"MAL - Confirmed malaria cases (micr + RDT)" = “MAL - Microscopy positive malaria cases” + "MAL - RDT positive malaria cases" =

PATH
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Cleaning (3)

laos _dat wide <- laos_dat clean %>%
pivot wider(names_from = data) %>%

mutate(test _calc check = rowSums(across(c(malaria_suspects_tested rdt,
malaria_suspects_tested with microscopy)), na.rm = TRUE),

cases_calc_check = rowSums(across(c(rdt_positive malaria cases,
microscopy positive malaria_cases))))

ggplot(laos dat wide) + .
geom _point(aes(x = malaria_cases_ tested total,

y = test calc check)) +
geom_abline(intercept = 0, slope = 1, color = "red")

300-

Here we see that these 2 variables are
consistent, so we can continue just
looking at one

1200 -

as:s_calc_check

|

100 -

0 100 200 300 400
confirmed_malaria_cases_micr__rdt



Cleaning (4) 100-

However the same is not true when we

compare cases_calc_check with \_'\’
©

confirmed_malaria cases (we’d ©, 200 -
expect the points to fall on the red (x=y) 8
line ©
[
100 -
Q: Can you write the code
to generate this plot? 0-

This means we, as the data analysts, need to make a decision
about which variable to use.

Option 1: ask a local expert

Option 2: make an educated decision and document that decision
S0 you can explain your results transparently in the future

100 200 300
confirmed_malaria_cases

For this analysis, we will use confirmed malaria
cases (as we have spoken to a Laos surveillance
officer who reported that in some setting individuals
are tested with both RDT and microscopy which can
lead to double counting of cases)



Filter only the
variable we want

Cleaning (9)
for our dashboard
Rename them so

they’'re shorter and
easier to work with
laos dat clean2 <- laos dat clean %>%

filter(data %in% c("malaria cases_tested total"”,
"confirmed malaria cases",
"confirmed malaria cases _per 1000")) %>%

mutate(var_name = case when(data == "malaria cases_tested total" ~ "malaria_tests",
data == "confirmed malaria cases" ~ "malaria cases",

data == "confirmed malaria_cases_per 1000" ~ "malaria cases_per 1000")) %>%

dplyr::select(organisation_unit, period, var_name, value) %>%
arrange(organisation _unit, period) \ Select only the
column we want to
use and arrange in
a more logical

order

PATH
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value

ALWAYS plot your data when cleaning — it's the easiest way to help spot anomalies/errors

ggplot(laos _dat _clean2) +

geom_line(aes(x

period, y = value, color =
facet _wrap(vars(organisation unit), scale =

theme _bw()
01 Vientiane Capital 02 Phongsali
200 7 400 u
150 1 300 4
100 200 -
801 e~ | 1007
O o — O Iy _—
06 Louangphabang 07 Houaphan
750 /\/‘\/—
200 A
oo \—/\h
250 1 00—~
0 0
11 Bolikhamxai 12 Khammouan
200 1 1223:
150 A
100 0007
504 250 1
__'_—__“"""h__
0 g ——m
16 Champasak 17 Attapu
50004
3000 A 15001
20004 1000
1000 1 500
0 —— 0
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100+

507

1200 1
900 1
600 1
300 ~

4000 1
3000 1
2000 1
1000

100 1
754
501
25

0 - - -

Jan 2024 Apr 2024 Jul 2024 Oct 2024

var_name), linewidth = 0.9)+

Here we see that

province 09 does
not have any case
or incidence data —
lets just remove
this from the
dataset for now

var_name
— malaria_cases
—— malaria_cases_per_1000

~ malaria_tests

"free y") +
03 Louangnamtha 04 Oudomxai
300 /\_/\/\__\ 150
200 100
100 ——x
e — 0
08 Xainyabouli 10 Vientiane
200 3001
\_/’\/\ el 200 W
100
50 1001
— ol N e e e
13 Savannakhet 14 Salavan 15 Xekong
3000 15001
2000 \__f \ 1000 - \/—/V\
1000 5004
— 017 — . : 015 : : :
B Jan 2024 Apr 2024 Jul 2024 Oct 2024 Jan 2024 Apr 2024 Jul 2024 Oct 2024
_/_/\,./‘ Otherwise, there are no glaring errors — we might
e s e want to check a few of the big peaks (i.e. in province

period

08) by going back to DHIS2 and looking at the health
facility level data to see if there are any unexpectedly

large values
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Filter out the
province with
missing variables

/

laos_dat final <- laos dat clean2 %>% filter(organisation_unit != "@9 Xiangkhouang")

write csv(laos_dat final, "data-outputs/data dhis2 laos ammnet cleaned.csv")

\ Save your output in

the data-outputs
folder, making note
that this is now a
cleaned dataset

If you haven’t made it through all the data downloading and
cleaning and please download this dataset so you will be
ready for part 2: building a shiny dashboard PATH
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