























=

Malaria Management Information Systemn -

== = I =

Eg i lusgga byl | GRAPHS

Chhouk 0D

TBum
RER E AT T e (AT A B e gemk GrE D
s B R EANRiEE RN
iEEEE
fil=ld iyt
ited
i deddud CHpemI
g HEg s EnnuatE e @y

tEMITEI Liﬁ EXCEL

=1| SendData to CHNM

*8 | g

{ofige All Villages [ |

1T ReaER S WA

- F3 English

wElGnEReinaER{EEE

Figure 3 Main menu of the Malaria Information System (English and Khmer)




A new form was developed in a similar format to the existing VMW form to capture case data for positive
patients from the existing health facility registers. Individual case data for all patients seen by VMWs and at
public health facilities (using the new form) as well as bed net distribution data, demographic data about
villages and data regarding the type and location of private sector outlets such a clinics and pharmacies is
entered into a simple ACCESS database at operational district level. Updates are sent by email each month
from each OD and automatically applied to the national database. The MIS also has comprehensive
reporting, graphing of data and allows for exporting of raw data and mapping of data using Goggle Earth.

Data Entry
There are a number of data entry screens:

e All VMW test data (both positive and negative tests) using the format of the existing VMW reporting
formats;

e Individual positive cases taken from health facility registers (figure 4) using the format of the newly
created case reporting forms for all health facilities;

e VMW personal details such as villages age, sex, training etc;

e Village listing including location, distance from nearest facility, official census population and current
estimated population and whether the village has a VMW or VHV (Village Health Volunteer);

e Health facility listing including type of facility and location;

e Type and location of private sector clinics and pharmacies;

e All day three positive cases (for validation and editing at national level only). This is linked to the day 3
positive alert system described below.

HealthCentre: Ang RorlMeas MONTHLY REPORT: 2010 /07 Mo Cases [] Fever Cases
Cannot edit in this screen as it was entered in the district Tatal Cases P Py III Wi @ uc III
HE e | Em e igtms fetes figeEm L uge | b
| Vilage Sex fge | MAY | Pregnant MTHS | Severe | Resul | Treatment  |Refered| Dead
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Figure 4 Data entry screen for individual cases from health facilities



Reporting

There are a large number of reporting options. Most reports are customizable by place (down to village
level) and time and include:

e VMW test data aggregated by Village, OD, province and national;

e Health Facility positive case data aggregated by Village, OD, province and national;

e VMW personal details such as villages age, sex, training etc;

e Village listings including location, distance from nearest facility, official census population and current
estimated population and whether the village has a VMW or VHV (Village Health Volunteer);

e Health facility listing including type of facility and location;

e Listing of private sector clinics and pharmacies;

e Bed net distribution by Village, OD, province and national and zone (figure 5);

e Comparison between the new online HIS (described below) and the MIS for data quality checking. The
MIS is linked to the new online HIS.

Bed Net Distribution All Zones - 2009

Province Villages** Population***+ HH Survived® LLIN LLIHN Conv. Retreated
Banteay Meanchey 7T oof 131 59 64717 of 110,829 5% 24,403 9,280 21,545 0 4,390 28,5M
Battambang 243 of 33 T3 153,805 of 324,323 A% 72,446 11,978 138,358 34,849 0 3,568
Kampong Cham 113 of 427 26% 142,858 of 414,240 34% 86,960 42 375 3,822 0 55750 40,912
Kampong Chhnan 61 of 105 53% 28626 of 66790 43% 14,404 6,695 805 0 14,484 6,562
Kampong Speu 219 of 2T 8% 16753 of 141,715 2% 29,000 6,986 58,550 0 8,963 40,314
Kampong Thom 136 of 261 52% 47353 of 167901 28% 34,657 1,927 22,000 0 2312 314
Kampot 127 of 168 T 122,426 of 185257 63% 42,538 16,720 59,429 12,859 7,587 38,690
Kep 15 of 20 T of 36303 45% 7,336 6,500 0 6,520 3,348
Koh Kong 29 of 142 62% 37829 of D002 42% 18,594 5165 23887 0 4,953 3,824
Kratie 57 of 217 4% 46,200 of 182858 25% 35,672 15,021 0 0 223295 5,874
Mondul Kiri A7 of 148  11% 3,630 of T2133 5% 14,417 1,045 2,042 0 0 443
Oddar Meanchey 226 of 359 63% 95,064 of 138721 51% 39,200 14,14 37,065 0 8,465 35,520
Pailin 107 of 116 82 66,305 of 35337 TE% ,002 11,664 42853 16,247 0 11,788
Preah Vihear 208 of 268 T73% 59,323 of 152407 5% 39,223 8,959 44533 0 4,782 41,045
Pursat 52 of 120 43% 31,573 of 107,757 30% 22,530 4830 21,720 2442 5,070 309
Ratanak Kiri 226 of 329 B9% 61,148 of 172876 35% 32,264 35,204 0 ] 8,143 17,8M
Siem Reap 189 of 230 82% 98,556 of 182816 54% 36,073 8,200 68521 0 10,236 10,129
Sihanoukville 7T of 119 65% 67,084 of 130,011 52% 26,680 9,999 32645 0 17202 6227
Stung Treng 70 of 159 44% 30840 of 123963 25% 23,678 11,028 2474 441 11,413 5,925
Takeo 56 of 62 2% 28109 of 47206 50% 11,266 1,964 5,000 12,026 8119

2355 of 3982 60% 1,359,974 of 3,036850  45% 632,833 224114 554,591 66,838 227,532 MITIT
* Noof nets asmmed to survive from previous vears {100%4 for 3 years, % in fourth year)
** No. of villages that have distributed bed net for this vear
**+* Population coverage this vear and previous survived {based on coverage ratio 1 net per 1 persomns)
08 June 2001 Paoge I of 1

Figure 5 Bed net distribution by zone

Many of the reports can be printed both in Khmer and English
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Graphing and exporting of raw data

The MIS can export data graphically in a format that can be cut and pasted into WORD or EXCEL and can
export the raw data in a number of formats which can then be analyzed by statistical software.

Pf cases per VMW worker per month showing the effect of LLIN interventions

LLIN Interventions in Zones 1 and 2
157
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I Feb  Mar A My Jun Jul Awg  Sep Ot

2009 2010

Figure 6 Example of a graph from the MIS

Mapping Malaria Mapping

oS 4 x|
All data within the MIS including village locations, health facilities and Period
private sector outlets is geo coded and can be displayed in Google Earth. 2o ] v |

Province

Malaria can be mapped at village level by incidence or number of cases,
by species and location with the results being displayed in Google Earth.
The use of Google Earth enable more people to access the maps as it Number of Cases

Operational District

does not require sophisticated software or a high level of skills although it Q Zero [0 ]

does require internet access. Maps can also easily be emailed to other Q Low | >[ 0 |

people. <[5

The exact parameters for the re-stratification of malaria villages are not Q »=[ 17 ]

yet finalized but are expected to be based upon incidence and as such it High | >-[ 33 ] .o

. . Defaul

is expected that the process can be largely automated using the MIS — M;:;E

] " WMW +HC [ Inddence

" Pf = yMw ¥ Cases
" pv " HC

Figure 7 Malaria incidence mapping in the MIS
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Figure 9 Mapping of health facilities using the MIS
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3.2 New online HIS

Whilst not specifically initiated by the malaria programme, the HIS was moved online during 2010 and the
ODs now enter the data online. This is a significant development and gives the malaria programme prompt
and direct access to facility level HIS malaria data. The initial format was not user friendly enough for the
programme to efficiently extract the HIS malaria data in a useful format so MC staff worked with the
developers to create a mechanism for exporting the malaria data directly from the online system into the
MIS. This makes it easier to combine the HIS with the MIS data (see the section below) and for the Epi unit of
CNM to gain access to facility level data in format that they need. The new online system effectively removes
the need for CNM staff to collect data from the ODs separately and frees them up to concentrate on data
quality issues.

3.3 The malaria bulletin

The ability to link the MIS data (particularly from the VMW programme and bed net data) with the online HIS
data gives us the opportunity for the first time to produce a comprehensive “Malaria Bulletin”, a 5 page
report summarizing the malaria situation in Cambodia at any point in time. An example of a proposed format
for this bulletin is shown in annex 1 (note that this is just a draft format and the data used is test data). The
bulletin is just another report that can be produced automatically from the MIS.

4 Real time malaria data for direct action

In addition to the routine data requirements of the programme for reporting and to support operational
activities the programme needs specific real time data that cannot be captured by the routine data
collection tools. The containment project developed a number of innovative tools to address these
requirements which are currently being piloted in parts of the country.

In developing these tools great care was taken to ensure the any tools should use the most simple
technologies and be simple and easy to maintain bearing in mind the HR capacity of the programme and the
need to keep the cost of maintaining any systems as low as possible. For these reasons, and in light of the
fact that SMS is fast becoming the de facto standard for surveillance in resource challenged environments, it
was decided to base these tools around simple SMS rather than more complicated (and expensive) internet
solutions.

4.1 Day 3 positive alert system

In order to contain the spread of artemisenin resistant parasites it is essential to track the emergence of
these cases in real time as they occur. As part of a larger pilot to try to identify day 3 positive cases in the
community by using the VMWSs to take slides at day 0 and day 3; the day 3 positive alert system was
developed.

This unique system uses SMS to identify patients still parasitemic after 3 days and alerts appropriate district
officials (based on the location of the village) to take action. The system uses open source software
(Frontline SMS) to link to the MIS and Google Earth to map day 3 positive cases in order to identify hotspots
of potential resistance. The system was piloted in a number of villages and health centres as part of the
overall day 3 positive monitoring system that has been evaluated separately.

Slides from VMWs and health centres are read by health facility staff who send a simple coded SMS to the
Frontline SMS software. This software links with the MIS to determine the location of the patient, using the
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village code, and sends a customized SMS to the appropriate (based on the location of the village) local
district malaria officer to take action. The day 3 positive cases are mapped with Google Earth to identify

potential day 3 hotspots. A number of these hotspots have been followed up in the Focal Screening and
Treatment (FSAT) programme described elsewhere.

Location on Google Earth

HEALTH CENTRE SMS to Database

Confirmatjon to HC Administrators of Database

PHD and CNM

OD Malaria Supervisor

Figure 10 Data flow of day 3 positive data from a health centre Source: WHO
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Figure 11 Mapping of day 3 positive hotspots




4.2 DayO0 alert system

As the malaria programme moves towards elimination phase there will be a need to react promptly to every
PF case (and ultimately every Pv case) immediately and not wait for information to flow through the routine
system. Building upon the success of the SMS model of reporting cases in the day 3 positive system it was
decided to implement a pilot day O reporting system.

The day 0 alert system uses the model piloted by the Day 3 positive system. Simple SMS (figure 12) are sent
by VMWs (4 digits) and HC staff (12 digits) for Day O cases and the software automatically alerts appropriate
district officials (based on the location of the village) to take action. The system is currently operating in 4
ODs and covers 184 VMWs and 17 health centres to report all cases of Pf.

Species Age Sex Village code for current address
(F,M,V) (F,M)

Figure 12 Format of SMS sent by the health centre and VMW (VMWs do not include Village code)

As the day 0 alert system will be handling much more SMS than the day 3 system the software is web based
and features a partnership with Mobitel (Cambodia’s largest telecommunications company) who provide
free SIM cards and free SMS making the system extremely cost effective and easy to maintain. The software
was designed by Malaria Consortium and CNM staff and was developed by INSTEDD, a Cambodia based NGO
specialising in innovative surveillance solutions in the public health sector.

CNM Existing
M3 Access System
Pre-register phone # to system C—j District Province MNational Admin 8
e

1.Import PCODE & HCCODE
2. Assign VCODE to VHW
3.Assign HCCODE to HC

4 E villageA...
e —

]
’— = Malara type, Age, 5ex, FCUDE
DA Fv.

S

Health Center{HC)

v 0 v
|

FY1, village A ...
FYl..

V/

[Fm)

-

E SuUccess/error message

"Full Data"

i 4
A\

Village Malaria
Workeriv M)

Figure 13 Day 0 reporting data flow
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The system can be extensively customized in a number of ways through the web based interface (figure 14)
as follows:

e Phones can use Khmer script or English and the software can send SMS to all, or defined groups of users
(such as health information messages to all VMWs in a province) for free;

e Threshold alerts (at district, OD, health facility and village levels) to allow for differing alert rules to
reflect different transmission settings (each case in low transmission settings, multiple cases in a defined
time period for high transmission settings to detect potential outbreaks).

admin@md0.com | Home | Users | Threj

INSTEDD

A

“fou are here: National

rAII messages 1 r Error messages 1 r Last error message per sender per day‘] r Duplicated me:

oI Displaying messages 1 - 20 of 1477 in total

01 Banteay Meanchey

02 Battambang ~—Previous 1 2 3 4 5 6 7 8 9 73 74  Next—

g: E:m;z:; E::nmang Date Sender Sender number Text Type Age Sex Mobile?  Reported at Health Center Village

05 Kampeng Speu 3 minutes age Damrei Phong 85595705662 m23 invalid sex edit No 070414 Steung Keo 07071509 Damrei Phong

06 Kampang Thom 3 minutes ago Anlong Makprang 85505705661 M300m M 300 Make Mo vilage 070414 Steung Keo 07071505 Anlong Makprang

2.:, EZE‘EM S minutes ago Damrei Phong 85595705662 Masf M 36 Female No vilage 070414 Steung Keo 07071509 Damrei Phong

0% Koh Kong 8 minutes ago Anlong Makprang 85595705661 M30m M 30 Male Yes vilage 070414 Steung Keo 07071505 Anlong Makprang

11“ r‘f;f::fm i 13 minutes ago Danrei Phong 85595705662 M25f M 25 Female No vilage 070414 Steung Keo 07071509 Damrei Phong

22 Oddar Meanchey 16 minutes ago Damrei Phong 85595705662 M3sf. ] 35 Female “es vilage 070414 Steung Keo 07071509 Damrei Phong

24 Pailin 20 minutes ago Damrei Phong 85595705662 M32f. M 32 Female Yes vilage 070414 Steung Keo 07071509 Damrei Phong

1: SLE::;*""W 25 minutes ago Damrei Phong 85595705662 FesSm. F 65 Male  Yes vilage 070414 Steung Keo 07071509 Damrei Phong

1; Rat;nal‘ Kiri 27 minutes ago Damrei Phong 85595705662 m3zf M 2 Female No vilage: 070414 Steung Keo 07071509 Damrei Phong

17 Siem Reap 30 minutes ago Damrei Phong 85595705662 F44f F 44 Female No vilage 070414 Steung Keo 07071509 Damrei Phong

1‘;‘ i{"‘jﬁngc_"r'ﬂ:'; 36 minutes ago Damrei Phong 85595705662 maem W %6  Mae No vilage 070414 Steung Keo 07071509 Damrei Phong

Z; :al:ec 39 minutes ago Damrei Phong 85595705662 F23f F 23 Female No vilage 070414 Steung Keo 07071509 Damrei Phong

Users 39 minutes ago Anlong Makprang 85595705661 M3sof M 360 Female No vilage 070414 Steung Keo 07071505 Anlong Makprang
39 minutes age Damrei Phong 85595705662 F23f F 23 Female No vilage 070414 Steung Keo 07071509 Damrei Phong

Province users (0} D 39 minutes ago Anlong Makprang 85595705661 M30m M 30 Male No vilage 070414 Steung Keo 07071505 Anlong Makprang

0D users (5) ] 39 minutes ago Anlong Makprang 85595705661 M30m ] 30 Male No vilage 070414 Steung Keo 07071505 Anlong Makprang

HealthCenter users (5) D 42 minutes ago Anlong Makprang 85595705661 M30m M 0 Male No vilage 070414 Steung Keo 07071505 Anlong Makprang
about 1 hour ago Anlong Makprang 85595705661 F25m. F 25 Male Yes vilage 070414 Steung Keo 07071505 Anlong Makprang

Village users (191) O about 1 hourage  Damrei Phong 85895705662 F&Sm F 45  lMake  No vilage 070414 Steung Keo 07071508 Damrei Phong
about 1 hour ago Anlong Makprang 85595705661 F25f. F 25 Female “es vilage: 070414 Steung Keo 07071505 Anlong Makprang
~—Previous 12 3 4 5 6 7 & 9 73 74 Next—

Figure 14 Day 0 message centre

SMS messaging can be extensively customized using a series of templates and can be sent in Khmer to
phones that support Khmer fonts

Template for individual case report from a village malaria worker

Imfj'g'{village}m Eiﬁlﬂmiﬁlﬂﬁtﬂzm m"LTjFﬂE{malaria_typE}lﬁE{se
!

x}H1tS {age TAINGNAN SRR H N A §IAIAINIS {contact_number)

Farameters: {test_result], {malaria_typel, {sex], fagel, {village}, {contact_number}

Template for individual case report from a health center

{health center} Health facility has reported a case of

{malaria_typel malaria from {village} willage 3Jex: [sex],
Age:[age}, contact {contact number}

Farameters: {test_result], {malaria_typel, {sex], fagel, {village], {contact_number], [health_center

Figure 15 setting message templates using web interface
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The system features web based mapping of day 0 cases using Google Maps, user can drill down through the
levels to reach a map displaying cases at village level.

(AII Messages ] f Error messages] f Last error message per sender per day ] f Duplicated mes=ages

oD Explore more ... X
Date  Type Mobile Sex Age Reporter Source Village Phone
Tdaysago Pf No M 20 ‘“on-Admin Vilage 07010101 Trapeang Kamphleanh 85595705637
Tdaysago Pf No F 20 ‘*on-Admin Vilage 07010101 Trapeang Kamphleanh 85595705637
7 days ago Py Yes M 80 ‘*on-OD oD 07010101 Trapeang Kamphleanh 85595705683

-, Imagery €

Loiel Tl 2011-08-06

Day @ week @) Month © vear ) custom

Malaria type: All «

Figure 16 Mapping of day 0 cases

As the system is much simpler and easier to implement than the Day 3 system, mainly because the VMWs
don’t have to take slides, it would be very easy to scale up (at approximately $100 per user for equipment)
and Mobitel have committed to supply all VMWs and health facilities with free SIM cards and SMS.

The equipment required for the day O
system is very basic and consists of:

e Simple mobile phone ;

e Instructions for phone use and how to
send an SMS;

e Log book for the user to records SMS
sent;

e Reminder cards for VMW and HC staff
how to format and send the SMS;

e Solar charger (not essential).

Ongoing costs are minimal and include the
hosting of the website (currently $35 a
month).

Figure 17 Equipment required for Day 0 system
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As there are some villages without Mobitel coverage and some users may choose to use their own SIM cards
it is important to explore similar deals with other large telecommunications companies in Cambodia.

4.3 Malaria drug stock out monitoring system

The current system for drug stock control run by the Ministry of Health at health centres in not adequate to
flag and manage potential stock outs of malaria drugs as it reports only monthly and CNM to not have
adequate and timely access to this system.

The malaria stock out monitoring system is being piloted in a number of health centres to report potential
stock outs of malaria drugs by SMS. Health centres report the stock levels of malaria drugs by SMS every 2
weeks or when the stock level drops below a set threshold (figure 18). All participating health centres are
displayed on Google Maps and are colour coded to reflect the stock levels of malaria drugs to enable
national staff to reallocate resources from over-stocked facilities to under-stocked facilities.

The system is based on a freely available open source called Dynamic Resource Mapper software
(hfp://resourcemap.instedd.org/app) developed by InSTEDD* in cooperation with CNM and MC staff.

@
=

v

Store keeper sends
free SMS
Message enters online

database and is automatically
updated

HC Storekeeper records inventory on
stock card & enters info into SMS

Stock information is visable on

Google Maps (by OD/PHD & Appropriate action is taken
CNM) through approved MOH

mechanisms

Figure 18 Stock out system information flow (data flow chart adapted from SMS For Life documentation)

* www.instedd.org
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ANNEX 1 - CAMBODIA MALARIA BULLETIN (draft format using test data)

DECEMBER 2010 BULLETIN, DATA TO 4TH QUARTER, CNM, CAMBODIA

Esti d coverage (p ) with LLIN or retreated bed net National Surveillence data for the period Jan - Dec
No. of persons at risk of malaria (pop of target villages) 2,991,198 Indicators HIS VMW Total
No. of LLIN distributed YTD 217,351 2009 2010 Change| 2009 2010 Change | 2009 2010 Change
No. of nets retreated YTD 22,252 Total malaria cases 73,079 58,621  -20%| 48,838 44,364 -11%(121,917 102,985 -16%
No. of LLIN distributed in previous 3 years 1,033,177 Severe malaria cases 6,731 6,498 -3% 6,731 6,498 -3%
No. of nets retreated in last 12 months 22,252 Malaria deaths 233 151 233 151
Estimated coverage with LLIN / treated net (1 net / 2 pers) 71% Test positivity rate 44% 36% -19%|  44% 36%  -19%

TRENDS IN SURVEILLANCE

Treated malaria cases from HIS and VMW by month
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CONTAINMENT INDICATORS

Estimated coverage (pc ) with LLIN or retreated bed net VMW RDT tests
Indicators Zone 1 Zone 2 Zone 3 | All Zones Zone TPR %PF
2009 2010 Change | 2009 2010 Change
No. of persons at risk of malaria (pop of target villages) 365,987| 1,224,775| 1,400,436| 2,991,198 Zone 1 34% 30% 11% 54% 36%
No. of LLIN distributed YTD 130 62,946 154,275 217,351
No. of nets rétréated YTD A 0 4,705 17,547 22,252 Zone 2 20% 32% 21% 71% 45%
No. of LLIN distributed in previous 3 years 215,070 473,000| 345,107| 1,033,177
No: of nets retreated |'n last 12 months 0 4,705 17,547 22,252 Zone 3 29% 21% 16% 98% 2% 27%
Estimated coverage with LLIN / treated net (1 net / 2 pers) 118% 78% 52% 71%

National Surveillence data for the period Jan - Dec

Incidence (per 1000 pop)

Malaria Cases per VMW by month

Indicators HIS treated cases VMW treated cases Total treated cases
2009 2010 Change 2009 2010 Change 2009 2010 Change | 2009 2010  Change
71 Total malaria cases 4,979 5,338 3,197 4,706 8,176 10,044 2234 27.44
Z1 Severe malaria cases 758 327 758 327 2.07 0.89
Z1 Malaria deaths 7 4 7 4 0.02 0.01
72 Total malaria cases 25,360 17,443 15,803 16,274 41,163 33,717 33.61 27.53
Z2 Severe malaria cases 1,547 1,628 1,547 1,628 1.26 1.33
72 Malaria deaths 62 33 62 33 0.05 0.03
73 Total malaria cases 30,438 25,984 29,838 22,872 -23%| 60,276 48,856 43.04 34.89
Z3 Severe malaria cases 3,697 3,339 3,697 3,339 2.64 2.38
73 Malaria deaths 149 149 96 0.11 0.07
Z4 Total malaria cases 12,302 12,302 9,858 n/a n/a
Z4 Severe malaria cases 729 729 1,204 n/a n/a
74 Malaria deaths 15 15 18 n/a n/a
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Surveillance Data by District, Jan-Dec 2010

Health Facility (HIS) Village Malaria Workers Incidence
All Cases Severe Deaths All Cases Treated Pf Treated Pv Referred Pf Referred Pv TPR (per 1000 pop)
Province / Op. District Population (x1000) | ;15 2010 change |2008 2010 Change |2008 ### Change| 2009 2010 Change | 2009 2010 Change |2009 2010 Chamge |2008 2010 Change |2009 2010 Change | 2009 2010 Change | 2008 2010  Change
2009 2010 n n % n n % n n % n n % n n % n n % n n % n n % % % % n n %
Mongkol Borei 233 236 208 238 3 20 0 0 0% o o 0% o o  o%| o o o%| o o 0% 0 0 0% | o% 0% o| o8y 1m
Ou Chrov 199 202 365 197 . 32 21 0 0 0% 157 140 1% | 79 51 50 82 8 1 8% | 20 6 70% [ 1% 7% 248 163
Preah Net Preah 136 139| 236 101 18 2 0 0 0% 4 13 9% | 10 2 o 1 11 0% 3 9 200% | 4% 2% 180 075
Thma Puok 18 120 91 75 -18% | 16 1 0 0 0% 51 | > 8 16 2 6 200% | 16 29 81% | 13% 7% 105 08 -18%
Banteay Meanchey 688 699 | 900 o611 | 75 44 0 0 0% 22 216 3% | 114 65 58 99 11 8 27% | 39 44 13% | 11% 6% 15 111 -29%
Thma Koul 202 205 154 181 2% 27| E| 1 offi6o% 0o o 0% o 0o o0%| o o o%| o o o% 0 0 0% | 0% o% 0% | 076
Mong Russei 165 168 | 899 469 42 36 -14%| 1 1 0% 587 506 -14% | 342 165 102 254 19 2 -89% | 124 85 -31% | 36%  25% [30% | s8.14
Sampov Luon 134 136 | 1247 301 532 23 1 offH60% 320 397 154 82 30 308 2 2 o% | 134 5 -96% | 19%  14%  -24% | 10.71
Battambang 353 358 | 1437 1611 77 116 2 2 0% 940 1488 471 608 106 832 60 12 -80% | 303 36 -88% | 28% 27%  -4% | 571
Sangkae 177 180 9% 110 12 2 0 0 0% o 0 0% o o o0%| o o o0%| o 0 o% o 0o o%| 0% 0% 0% | 054
Battambang 1041 1057 | 3833 2672 689 224 5 3 1847 2301 [l | o967 855  12% | 238 13os[JEBERMl| s1 16 -s0% | s61 126 -78% | 28% 23% -17% | 4.84
Chamkar Leu - Stueng Trang 159 162| 850 733 -14% | 139 79 2 2 0% o 192 | ISEEEH o Bl o o o% 0 o o% | o% 2% | s34
Choeung Prey - Batheay 189 192 156 142 9% | 0 17 0 0 0% o o G o 0o o%| o o 0% o 0o o%| 0% 0% 0% | 083
Kampong Cham - Kampong Siem 277 281 596 477 -20% | 218 142 26 11 0 0 0 0 0% 0 0 0% 0 0 0% 0% 0% 0% 2.15
Kroch Chhmar - Stueng Trang 102 104 130 173 31 10 0o o0 o o o%| o 0o 0% o o0 o%| o% 0% 0% | 127
Memut 150 153 | 1665 876 210 103 8 s 0 306 o w/EEl| o 7 7o0% 0 3 300% | 0%  1a% || 1107
0 Reang Ov - Koh Soutin 82 83| 272 257 6% | 53 23 10 0 o 0o o%| o o 0% o 0 o%| 0% 0% 0% | 331
Ponhea Krek - Dambae 219 222| 1616 1372 -15% | 196 185 -6% | 5 4 -20% : o 1-BOBl| o 2 200% 0 2 200% | 0% 31% [JEE| 738
Prey Chhor - Kang Meas 178 181 193 196 8 0 0 0 0% o o o%| 0o 0 0% 0 o o%| o% 0% 0% | 108
Srei Santhor - Kang Meas 138 10| 38 74 7 0 0 0 0% 0 o o%| o o o%| 0o o 0% o 0o o%| 0% 0% 0% | 028
Tbong Khmum - Kroch Chhmar 207 210 865 667 -23% | 175 154 -12% | 7 0 0 o 0%| o o o%| o o 0% o 0 o%| 0% 0% 0% | 418
Kampong Cham 1706 1732 | 6381 4967 -22% |1009 704[JE30% | s0 zz. 0 2o BEB00R | o seoBEBOl| o o 900% 0 5 500% | 0% 21% [JEE| 37
Kampong Chhnang 217 220 537 410 -24% | 89 9 2 ofFH00% 0 o o%| o o o%| o o 0% o 0o o%| 0% 0% 0% | 248
Kampong Tralach 147 150| 578 552 4% | 87 27 0 0 0% 0 o o%| o o o%| o o 0% o 0o o%| 0% 0% 0% | 3.92
Boribo 124 16| 229 214 7% | 23 11 0 0 0% 0 o o%| o o o%| 0o o 0% o 0 o%| 0% 0% 0% | 201
Kampong Chhnang 480 487 | 1344 1176 -13% | 199 47 2 offHo0% 0 o o%| o o o%| o o o% 0 0 0% | 0% 0% 0% | 280
Kampong Speu. 397 403 | 1276 1296 ERAl| 224 218 3% | o oJEEl| 1354 1975 951 960 87 aa[BBBll| so 217 334% | 266 374 M1% | 43%  44% 5.83
Kong Pisey 227 231 921 910 A% | 28 71 0o 0 0% o 2 o 2 o 0o o0%| o o 0% 0 0 0% | 0% 100% 4.06
Ou Dongk 104 105| 802 696 -13% | 24 53 0 0 0% 605 840 312 406 124 246 22 0 -100% | 147 188  28% | 49%  44%  -11% | 11.93
Kampong Speu 728 739 | 2999 2902 3% | 276 342 o off0| 1950 2815 1263 1366 211 670 72 217 201% | 413 562  36% | 44%  44%  -1% | 6.14
Baray and Santuk 235 238 es2 7B 51 45 2% o o 0% 54 373 25 116 29 256 0 1 100% 0 0 o% | 28% 23% -18% | 3.14
Kampong Thom 271 275 | 1458 1208 -11% | 225 163 -28% | 17 6 1275 2182 1249 1313 23 828 1 15 1400% 2 26 1200% | 53%  34% [ES6%| | 1007
Stong 135 137 624 11 [EBA| 79 29 4 2 54 455 21 170 32 284 0 1 100% 10 -100% | 37% 27% -27% | 501
Kampong Thom 641 651 2764 2180 -21% | 355 237 21 8 1383 3010 1295 1599 84 1368 1 17 1600% 3 26 767% | s51% 31% [E39% | 6.6
Angkor Chey 105 106| 177 43 5 11 0 0 0% o 0o 0% o o o%| o o o%| o o 0% o o o%| o%  o% 0% | 169
Chhouk 193 196 | 3134 1917 101 278 101 0% 1729 1ss7 [ | 1225 se7  20% | 343 os|EEBMl| 10 4 60% | 151 88 -42% | 4s% a5 7% | 2438
Kampong Trach 151 153 555 127 30 0 10 o o0 0% o 0o o%| o o __0%| o o 0% o 0o o%| 0% 0% 0% | 3.67
Kampot 146 148 918 1535 54 117 0o 4 394 331 -16% | 366 227 28 102 0 1 100% 0 1 100% | 67% 73% | oo
Kampot 595 604 | 4784 3622 -24% | 190 406 2 s 2123 2213 [ | 1591 1094 371 1030 10 5 -50% | 151 89 -41% | 51%  47%  -6% | 11.34
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Surveillance Data by District, Jan-Dec 2010

Health Facility (HIS) Village Malaria Workers Incidence
All Cases Severe Deaths All Cases Treated Pf Treated Pv Referred Pf Referred Pv TPR (per 1000 pop)
) L Population (x1000) Chang
Province / Op. District 2009 2010 Change |2009 2010 Change |2009 ### Change| 2009 2010 Change | 2009 2010 Change |2009 2010 Change (2009 2010 Change |2009 2010 Change | 2009 2010 2009 2010 Change
e
2009 2010 n n % n n % n n % n n % n n % n n % n n % n n % % % % n n %
Ang Snuol 0 ol 1 73 2 n 0 0 0% 0o o 0 0o 0o o%| o o o%| o o 0% 0 0o 0% | 0%  o% 0% 0%
Kean Svay 0 ol s3 37 18 0 0 0 0% 0o o 0 o 0o o0%| o o o%| o o o% 0 o 0% | 0% 0% 0% 0%
Koh Thom 0 of 7 & 33 2 0 0 0% 0o o 0 o o o%| o o o0%| 0 o 0% 0 0 0% | 0% 0% 0% 0%
Ksach Kandal 0 ol 27 4 10 0 0 0% 0o o 0 0o 0o o%| o o o%| o o 0% 0 0o 0% | 0%  o% 0% 0%
Muk Kam Poul 0 of 21 s 2 4 0 0 0% 0o o 0 0o 0o o0%| o o o%| o o o% 0 0 0% | 0% 0% 0% 0%
Ponhea Leu 0 0 7 14 0 0 0%| o0 o 0% 0o o 0 0Oy 0  0%| © o o%| o o o% 0 0o 0% | 0%  o% 0% 0%
Saang 0 o 20 111 1 0 0 0 0% o o 0 @ o o%| o o o%| o o o% 0 0 0% | 0% o% 0% 0%
Takhmau 0 o| s 129 15 5 0 0 0% 0o o @ 0 1 0 o o%| o o 0% 0 0o 0% | 0% o% 0% 0%
Kandal 1285 1305 | 296 535 72 32 0 o0 0% o o 0 ® o o%| o o 0% 0 o0 o%| 0% 0% 0% | 023 o041
Smach Mean Chey 58 59| 183 400 34 64 0 2 23 5 2 2 s 17%  26% | 223 1197
Srae Ambel 62 62| 180 271 a7 0 1 16 10 2 0 39%  30%  -23% | 385 567
Koh Kong 119 121 363 671 78 136 0o 3 39 6 2 -67% 4 5 25% | 23% 2% EBH| 406 878
Chhlong 92 94| 3079 1460 B35 | 194 447 3 2 12 6 0 0 8 55%  44%  -20% | 4528  21.80
Kratie 225 229 5332 4766 -11% | 319 340 14 15 136 2 1 0 2 57% ss% M| s3se 3922 -27%
Kratie 324 329 8411 6226 -26% | 513 787 17 0% 148 8 1 -88% 0 10 1000% | 57%  56%  -1% | 50.08  33.44
Sen Monorom 60 61| 2483 2864 48 98 7 17 9 6 2 48% 0% [E100% [104.65 8916 -15%
Mondul Kiri 62 63| 2483 2864 48 98 7 17 9 6 2 5 48%  44%  -8% |101.86  86.77 -15%
Cheung 0 of 11 o 0 0 0%| o o 0% 0o o 0% 0o 0o o%| o o o%| o o o% 0 0 0% | 0% o% 0% 0%
Kandal 0 ol e 1% s S| o o o% o o 0% o 0o o0%| o o o%| o o o% 0 o 0% | 0% o% 0% 0%
Lech 0 0 0 0o o0%| 0o o0 o0%| 0 o0 0% 0o o 0% o 0o o0%| o o o%| o o o% 0 o 0% | 0% 0% 0% 0%
Tbong 0 of 70 122 0o 2 0 0 0% 0o o 0% 0o 0o o%| o o o%| o o o% 0 0 0% | 0%  o% 0% 0%
MOH Central Office 0 o 2724 712 155 554 3 12 o 0 0% o o o%| o o o%| o o o% 0 o 0% | 0% o 0% 0%
Phnom Penh 1348 1369 | 417 876 159 561 3 12 o o 0% o o o0%| o o o0%| 0 o 0% 0 0 0% | 0% 0% 0% | 031 o064
Tbeng Meanchey 167 170 | 5441 3092 301 269 -11% | 6 4 5215 4152 -20% | 4083 2145 275 1723 236 99 621 185 39%  28%  -29% | 5870  41.06
Preah Vihear 174 176 | 5441 3092 301 269 1% | 6 4 5215 4152  -20% | 4083 2145 275 1723 236 99 621 185 39%  28%  -29% | 5639  39.44
Kamchay Mear 0 ol 14 12 B@l| 10 o 0 0 0% 0o o 0% 0o 0o o%| o o o%| o o o% 0 0o 0% | 0% o% 0% 0%
Kampong Trabek 0 ol 16 14 13| 1 o 0 0 0% 0o o 0% 0o 0o o%| o o o%| o o o% 0 0 0% | 0% o% 0% 0%
Mesang 0 of 11 1 6 1 o 155 0o o 0% o o o%| o o o%| o o o% 0 o 0% | o%  o% 0% 0%
Neak Loeung 0 o 36 108 9 4 0 0 0% 0o o 0% o 0o o0%| o o o%| o o o% 0 o 0% | 0% 0% 0% 0%
Peareang 0 o| a5 a8 17 33 0 0 0% 0o o 0% o 0o o%| o o o%| o o 0% 0 0o 0% | 0%  o% 0% 0%
Preah Sdach 0 of 47 164 1035 0 0 0% 0o o 0% 0o 0o o%| o o o%| o o o% 0 0 0% | 0% o% 0% 0%
Prey Veng 0 of 11 15 7 0 1 of*00% 0o o 0% o o o%| o o 0% 0o 0o 0% 0 0o 0% | 0% o% 0% 0%
Prey Veng 962 977 270 551 51 73 101 0% 0o o 0% o o o%| o o o0%x| o0 o 0% 0o o0 0% | 0% 0% 0% | 028 056
Bakan 127 129 906 492 57 37 10 0o o 0% 0o 0o  o%| o o o%| o o 0% 0 0 0% | 0% o% 0% | 715 382
Sampov Meas 276 280 | 2818 4327 101 183 72 1408 2009 741 798 641 1191 2 9 u 1 50%  42%  -16% | 1522 2255
Pursat 403 409 | 3724 4819 158 220 8 2 1408 2009 741 798 641 1191 2 9 2 1 50%  42%  -16% | 12.66  16.63
Ratanakiri 153 156 | 7493 8062 1402 1426 38 38 0% | 10623 7642  -28% |10454 6191 131 1424 31 12 715 44% Mm% 7% |11804 10081 -15%
Ratanak Kiri 153 155 | 7493 8062 1402 1426 38 38 0% | 10623 7642  -28% | 10454 6191 131 1424 31 12 7 15 aa%  41% 7% [118.32 10105 -15%
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Surveillance Data by District, Jan-Dec 2010

Health Facility (HIS) Village Malaria Workers Incidence
All Cases Severe Deaths All Cases Treated Pf Treated Pv Referred Pf Referred Pv TPR (per 1000 pop)
) L Population (x1000) Chang
Province / Op. District 2009 2010 Change [2009 2010 Change 2009 ### Change| 2009 2010 Change | 2009 2010 Change (2009 2010 Change |2009 2010 Change (2009 2010 Change | 2009 2010 ~-'° | 2009 2010 Change
2009 2010 n n % n n % n n % n n % n n % n n % n n % n n % % % % n
Kralanh 82 83| 521 601 17 16 6% | 1 275 767 | 146 375 6 3 7 110 3sclRl | 13% 17% DB | s20
Siem Reap 341 346 | 2800 1488 289 126 40 1494 1270 -15% | 806 554 159 18 37 510 486 -5% | 48%  35%  -28% | 11.04
Sot Nikum 257 261 3256 1318 305 113 7 1779 171 1730 747 43 6 o0 0 31 4% 42% 19.59
Ankor Chhum 195 198 | 1840 2099 182 0 1539 1019 973 410 142 77 58 -25% | 347 519 43%  26% 15.18 -15%
Siem Reap 910 924 | 8417 5506 612 317 a8 5087 4227  -17% | 3655 2086 350 115 102 -11% | 97 1392 39%  29%  -27% | 13.65
sihanouk 223 226 199 380 21 2 2 93 0o 1 0o 1 31%  49% 131
sihanoukville 225 228 199 380 21 2 2 93 0o 1 o 1 31%  49% 130
Steung Treng 11269 11442 | 2737 1669 224 120 13 6230 12 4 2 13 48%  42%  -13% | 79.45
Stung Treng 11339 11514 | 2737 1669 224 120 13 6230 12 4 2 13 48%  42%  -13% | 78.96
Chi Phu 000 ooo| s2 20fEEH| o M| o o o% 0 o 0 0% o 0o o%| 0% 0% 0%
Romeas Hek 000 000 104 84 -19% | 43 36 -16% | 1 0 o 0 0% o 0o 0% | 0% 0% 0%
Svay Rieng 000 o000| 40 e[| 10 30 2 2 0% 0 0 0o 0% 0 0o 0% | 0% 0% 0%
Svay Rieng 49022 497.77 | 196 174 -11% | 53 70 3 2 ) o o o% o o0 o%| 0% 0% 0% | 0.40
Ang Rokar 11744 11925 | 665 671 57 46 -19% | 0 0 o o 0% & ’t? o%| o o o%| o o 0% o 0o o%| 0% 0% 0% | 566
Bati 18468 187.53| 48 30 11 o%| o o o o 0% %| o o o%| o o 0% o 0 0% | o% 0% 0% | 026
Daun Keo 18724 19012 | 177 102 52 23 5 2 o o0 o)X o | o o o%| o o 0% o 0o o%| 0% 0% 0% | 095
Kirivong 22978 23332 185 130 -30% | 17 9 10 o o0 o o%| o o o%| 0o o 0% o 0 o%| 0% 0% 0% | o081
Prey Kabass 13861 14074 | 130 soflE3 | 32 o 0 o o o o o o0%| o o o%| o o o% 0 0o 0% | 0%  o% 0% | 0.4 )
Takeo 857.92 87113 | 1205 983 -18% | 159 79 6 2 o o 0% o o0 o0%| o o o%| o o 0% 0 o o%| o% o% 0% | 140 113 -20%
Samraong 187.24 19012 | 7777 3363 2 247 12 4801 5541 2314 1102 1197 4153 182 91 1108 195 48%  38%  -21% | 60.29 4533  -25%
Oddar Meanchey 188368 19159 | 7777 3363 24 247 1 2 4801 5541 2314 1102 1197 4153 182 91 1108 195 48%  38%  -21% | 59.83 4498 -25%
Kep 3630 3686 | 130 145 20 26 0 0 0% o o 0% o o o%| o o o%| o o 0% o 0o o%| 0% 0% 0% | 358 393
Kep 3630 36.86| 130 145 20 26 0 0o 0% o o o% o o o%| o %| o o o% o o0 0% | 0% 0% 0% | 358 393
Pailin 7146 7256 | 515 575 43 1 0 0 0% 769 560  -27% | 473 99 244 425 a8 29 4 7 26%  29% 1724 1515 -12%
Pailin 7157 7267 | 515 575 43 1 0o 0o 0% 769 560 -27% | 473 99 244 425 a8 29 a7 26%  29% 1721 1512 -12%
National Total 13601.96 ##t#Hs# | 73079 58621  -20% |6731 6498 -3% | 233 151[JH85%| | 53568 47683  -11% [44751 26446 [NNAT9 |a087 1701s[JEEEHA | 824 628 -2a% | 3006 2691 BE%H | 44%  36%  -19% | 896  7.46  -17%
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