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BACKGROUND

Malaria has been recognised as a human disease
and remains one of the most eccmimgnhdinseas esoalfdwi
Half the world's population is efxgesedgtantHarrasknfec!
As well as its direct health cost, it carries a signifi
countries where there is endemic disease. The goal
prevent mortality and reduce morbidity and social anc
technical elemh@entsabdria control strategy are: to provi(
and prompt treatment. Malaria control program in
epidemiology surveillance which including diagnosti
planning and prevention. Assessmefntiah mmpaorisamicr
element in the quality of malaria diagnostic.

The first suspicion of malaria is usually based on
number of cases of malaria diagnosed based on clinic
patients with fever degpittestheod gsttbesetment of malari
Patients with fever were treated antimalarials leads t
diseases are also treated as malaria. Diagnosis of
examination under a microscope gimefrcheiseilhrndeiantl
"gold standard". Examination of malaria parasite
epidemiological studies and experimental malaria dr
years the number of malaria patients in the North Wi
high levelevidowthe parasite was detected compared w
inappropriate case ratio parasite/ case very low. |
information and analysis on the comprehensive reviev
microscope site and take mea®umeusalioy i mfp ridivee otpera
microscope location, demand response prevention and
new phase is essential.

The thesis aims of:

1 Describe the situation of operation microscope loc
Province area.

2 Evalioatof the effect some interventions improve th
of malaria parasites in the study sites.
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CHAPTER 1: OVERVIEW

1.1. History of malaria

In400 BC, Hypocrates described the clinical symp
"Malarheot" asrhavthe disealsded factors such as disease o
time of year, where patient survival.

In1880, images of malaria parasitkisc(@weeresdtamda) \
described for the firgvetiamettbey blood of pa8i®hits. In
Romanowvkilsiocvered staialadia patasit®@seeand Eosin
methylene (Giemsa stainidg}candedte@inocal analysis o
malaria parasites.

Malaria has been mentioned in the literature Vietnal
century. Tue Tinh wuoete"abverse disaballidyi'ali
l1.2Malarsgpread

Figurel.lpriolcessrafsmismialaria

For malaria prevention to be effércdnsanisthimemeds to
disease process. In which killing germs is theicbhbest me:
tests play an important role in prevention and eliminatio
1.3. Maliaritthe world

Malaria differemtch codepreynding on natural conditi
biological, economiclowacedinsna transportation difficu
residential mtobidetywelop economic projects such as hy
forestiny.2009, The World Health Organipdtiocwumnémpested
anderritowidnalareastimadt@ billion people.hBvergeeamar
between-590 milpaneanshmore thamillion people die fron
malaria, mostly women and children in Africa.
1.4. The situation malaria prevention program in Vietnar

Time fro9%8975: Due to thehWieltthdre divigdsatd two
North and South:

-North: 19159861 preparatdio b 9pddi®v64tadcks; 965
1975 offendiaessite prevalence of 5/ 10,000 population

-South: BHB9 preparatid® ®960dd attpperkp d 965
- 1975 offensivie198®@. mahlhaasaising in many provinces
mountainowc®osdaad areas, with 1,138 people dying from mae
the Amsterdam scafemencentrolling malaria worldwide. F
1995 malaria control ¢googrémhshagsoal of reducing deat
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redudetranslatidm¢ceudifering (imamVieom 144 malaria cas:
1992 to 192b6ultbdeaks of malaria). Perioddéraamas@8dl tc
the number from 1.p&tliemdbl2808 016 in 2000 to 2004 w
622 patients. 2004 did not have malaria.

1.5. Malaria situatiom WetdhtePNoviince region

Currently, thweNbrtédgion remains one of the areas
malaria endemicity. In the North West in recent yeat
P. falcipan@®m vivake percentage change in each perioc

Despite achieonsiderable success in recent years
situasimimthe North West region is unsetallre,akhies rigkyo
highedpl® hadoting to the foresehslesmilsg risk factors f
malaria infection smuwrecstdases gmnoups.

1.6. The assay malaria parasites present
-QBC technique (Quantative Buffy Coat)
-Acridine Orange stainiAh@ technique
-Rapid diagnostic method using test stRpsT¢Rapid Diag
-Test the indirect fibodgsClFmdliaect Fluorescent Antibod
-Test indirect hemaggiHaemtoag glikHAnation Indirect Ass
-Ilmmune precipitateRr@ommiiabion Techniques)
-Absorb enlazpked immun cassosrdbelnitg A
-Polymerlaaien ceactioneRF{CRNiq
-DNA hybrid technique (Hybrid DNA Technology)
-Examination of a blood smear stained with Giemsa
microscope:

InN1880he first time wagsies@anvered the parasite by
staining meathekamined under a microscope. Although
were some technical and immune sera for diagnosis
mostly basmdcomscapeélood smear to determine the s
parasit@boratory diagnosis by mnatosrcopfiicstaxamd blo
films continuos to be the mrehkodoofmomorederegce stan
for case manageapedée mindagiscaad WH O consiadstlea
gold standard.

1.7. The reseach of amtiesoscopic
1.7.1. Meksee accthmicocogbedtedd the world

In Africa since bh®g@8dishalvleshed systems for early d
malaria. Early diagnosis and treatment are fundament:
malaria control program. The correct diafmasity, ear
medical hetlipmédy treatmA&trtaiegic that organabbisbed
themicrosxcepdelp diagnimserdeardodedte mortality and
malarpatiemanagenideterm "malaria detectionhasst (M
emerged from pihmlaffrshirealarci@adicainoMexico, guatemale
In the United SRaitesaiMdédrmaat post for fever cases (IP|
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In recent years the research mainly focused on
equipment, intnoiducstc®mpd testing. Howeeeeaadsme
showed the limitations of malicrmasdogpgenosis by

-Lack of policies for the development of faboratory
funding for malaria diagnosis.

- Poor quality microscope. Difficulty in maintainin
microscop@oich gondition. The problem of high cost in
adequate equipment and chemicals

-Training and retrainingoafd Beddfyshanh providing tes
results for treatment. Lack of quality assurance and lab:

These Ilimitatiboenowarrome if there is a clear policy
the importance level of laboratory services. There shou
and equipment for quality assurance systems.
1.7.8icroscopiyn sMtetnam

In Vietnam, th#&itceomceEptie has ameng detecting
malarhMeicroscopyimsiveaetnam was established in the comn
centers, polycHdmiocsciorhealth soemdaeprovinces have put
MicroscopywstiimilitarMicroscopyindetgrate and coordinat
activitiels otiher health programs, direct service for th
treatment of malaria. As reported by the National Malz:
Vietnhm280Microscopy. site

The identification of malaria parasites based on te
rate pdrasipetientsduceadstfortreatment. However, identify
parasites dependent on themabrbsy ognidigquadcdtgpy site
activity
1.7.8icroscopiynh gite NortlhfWeetnam

Time frb@8921995 time North rWeisctn andothlreemh
mountainous regionlittheheMoorescopy enig in regional
polyclinics. Currently, aMitot@dcopyg26i@tedistrict and
commuhre.Lao Cai, Dien Bien paodisaks@hawscopy site
ofmilary medical
1.8. Qualassurance in laboratory

Regular assessment of laboratory capacity has a g
guality of treatment for patients.

The fact that even in the best conditions there is no
assurance tgbotadtanany pobhheemeffects of quality contrc
guality assessment. To help clinicians for dihgnosis ar
laboratmuyst be able to test and the results reliable, &
comparable between laboratories.



Qualidgsurance gnclude
-Internal Quatlivcy QaEXEernal Quality Assessment (EQA)
-Monitoring and standardization of skills.

TheMicroscopynsMeetnaevaluated basedaxtemmgtiaelity
assessmemth(lorossheckingdatyeto the leigdlelowever,
direct monitoring and evalWMitdooms ac pyfitdesvery limited
(due to limited financial resources).

CHAPTER 2: METHODOLOGY

2.1Studgites

Theeseawhsonductedthe prewihcdeoiVlesteigpn,
including 6 prdeen®ash, &sobién Bien, Lai Chau, Lao
Yen Bhhis aiseamldlaei@m@mic in the moderate and severe
2.2. Reseparchd

Thaeseawhxonducited2 years: from May 2011 to
12/2012.

-From M&y / 2011: ®&eteoscopyasitesProvince to
surveylamadessessment of iactimitcesscoppyngitenalaria
situation in five yea2z@lfrom 2007

-From July 2011 to DecembernZgoi@scephefstitehe
Muong Te disanic&kau), Muong Cha, Tuan Giao (Dien B
(Yen Baassesstheneffectiveness of mmiterrorseatpynsimne s

- From July 2011 to December 2012: Conducting
assessnleat efifeecrtess of interventmdose omytsawe
compareaasdssiheMicroscopypfsBen La, LadHGaiBand
province
2.35ubjects

A number of concepts:

-The microsdogayith facilitheemibaorecope serves mal:
prevention (exzcreoptincial

- Examinencluding medical staff (doctors, technic
nurses, nurse, meawinhg cfihalaria parasites.

2.3.1. Mheroscopy site

-Thenicroscoipgommune, commune.

-Records and reports -sd baeedd naalktavities
2.3.RAssessmeatoscoipy

All timbecroscomisenicroscoipgas selected
2.3.3. Equipment and chemicals:
-Chemicals:
+ Giemsa



+ Buffer solution
+Oilmmersion
+Methylic
Microscopy site
- Instruments usecdosrcopyskaglass, padper, pipettes
cylinder
-Documeéart lispatisnt
-List bdsts
-Othedocumanmicroscipy
2.4. Studyh ad
2.4 Reseaddsigm-site evaluation
-Assessmreicroscopireme007 to 2011
-Suryand describe the currarctiviapMuisrotdcbpy site
-Research and controlled intervention:
+ @Gmparing beforecamduafeaedinterventidncrosthepy site
+ Gmpared toMothescopy site proanetke®da, Lao Cai
antioa Binh.
+ Assmengthe efficacy of the measures after 6 months, af
aftdByeac®ndube intervention.
2.4.2. Sample size and sampling methodology:
* Sample size:
- Assessment of samMecroizeopdaiduselecitncluding
Microscopy sotmsmidmeccording to the random method.
-AssessmEfrictivendesst 8ldroscopiyn sitese asctle s
+Selextgroups
+ Interveqroam
0- Select 3 provinces including nL &ii eSthigimtahalr i@ i
endemic areas, YemdBaatelasia
0- In this province there are DiehaBisenweanmdelndioCG héae
Global Fund Project, Yen Babjerotvince has
0- 15Microscopy sotemuoamredn the districthat,L ®iied
Bien and Yen Bai.
+ Noeimtervergtioap
0- Sdéct 3 provinces includingi$ dn gihdl alisgee aB a a
Binhs modematleaire a
0- Inthe three provincekaooRQtapldemdl Son La provinces
invested the GlolmaésdiwHoda Binh prowinocjedtas t
0- Sdect MMbcroscopynséten La, Lao Cai, Hoa Binh to con
* Sampling method:
Sampling for assessmenttind arots e pg's
-Make a list oficdherdisittces, in eaclttpwvovidnsEerisede a
total 12 di6tpirotswinces
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Make a lisMicrdabdeopgfsitedistricts

Calculate the sampling intervml creostceisdy select 30
dtal 12 districts and MiC rosmnopyn esstesess the situatiol
LiMticroscopgssigesment and intervention (Appendix 1
-Selecadsessthenteffectiveness of intervention measure
+ 2 districts of iBsenelB@dariieeaand moderate district incl
Muong Cha and TuansGaeta ldohitiratscopy site.

+ 1 districts of modermtel aanddane@ieae: Muong Te distri
total ofiéroscope sites.

+ 1 district, Yen Bai province: Vami€Criosrc apgtseicestotal
-Assessement compldoadteovedmElMicroscopy Soie in
La, Hoa Binh, Lao Cai:

+ Son Mac Chau and Songthitealhbstrrast,ope sites

+ Lao @ssesseimedd PBanKastdicdfamdcroscope sites.
+Hoa BiAksessmrdrac Son and Da Badotalmicirotscopy
sites.

2.4.3an€enmesearch

2.4.3.1. Perfasmassment

* Human Resomrcessabme site

-The number of people working in the laboratory

-Age, geaffreicroscopist

-The traimiongoscopist

+ Beginnerrmadiate, college, university

+ Traimntgndedently

-Where professional training

-Training:days, 2 weeks,> 5 weeks.

-Number of years of experdea ceiovoslcimmist

-Allowance, currently enjoying toxic
-Microschmimbriebpasftimeout of parasite testing)

-The average number of slides read/month, read/day
*Equipmamitcrescopy site.

-Microscopes

-Chemical tests:

-Testing tools:

-Rapid diagnostic test

-Bench space

* Activitmicmoscope site

-Ppulationarea

-The number ofsdieemteerdth / year

-The percentage of the total/matméretr of positive

-The percensiigieositive

- The annual parasites

+
+
+
+
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-The annual smear tests

- Number slide taken the inipidemeoltdhhgooegh sarveillanc
passive some slide in the patients examined at medical
-Time to ahlseveeGhudurs, days)

-Acute treatment

-Send slide toheroksiang

-The percentage ok errors slide

- Slides poorly stained

-Bb-security practices.

* Skills of laboraMirgrdesbpyatsite

-Side stai,séiddetorage, record keeping
-Skiltsadisigddased oxlitdegset

* Reviea ldvel of theory test

* Supervision

-Number of times the toastis i 1 year supervised
-Activity monitoring, conteNtcnoscopytngvetage health
workers.

* Thpeopletagonicroscopy sites

- Distanft®em microscapytketeneighborhoedrsteiniewed
health workers).

-Tme away from residential mrerass daiptguepte haling on
vehicle)

-Duration of tedMiwmoakcapyhoides).
2.4.3R2seacherventions improve the quality of detected j
-Group intervention imictrhossmy ssrtie t

-ContraMscroscopy Sote Lienn Lao Cai, Hoa Binh.

* The intervention

- Provides eqsiipmemicals

-Trainingnforoscpgisgporting trainmigrbsrcoevst
-Coordinate Lai Chau, Dien Biem,fordemBariopcopiste
trainingiidcroscoipy

-Periodically chheaxrlogsbepkisiteading (maen thrhes).
2.4.4echniqgapplied in reseach

-Skills detectiomyaicaside@e msa staining)
-Measurement of pH

-Surveysiratredvimwsroscopist

2.4.5. Indicabesrse asmhenhodsesreach

Theuality microscope

-Good:

+ Objective lenses, eyepieces are not fungi, mold, scrat
+The stage movement mechanism is precise and stable
Normal: When onetlhog dededI®9fis not guarsatheeparlasitean
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-Failingeeds repair: burning bulbs, screws-adghs$taaero |
difficulty levels, at peripheraile|dfius ead okest. in the
-Do not use:
+Failed microsmaypyt be used to detect parasites.
+Eyepieceflrayie
Skildd microsicopist
-Skilpsepadtteick blood smear
-Skilpsepadttein blood smears.
-Prepaudfer solution
-Prep&riemsa.
-Staining and wash
Quality of Giemislao sdasmesthars
*Thick slide
-Dimensioindeobd diameter 1.0 to 1.2 cm.
-Thickness: can read the text of the papgapemen put bl
-Stasnideaighteamdigh time.
-Wash: thelei@hd no residue of Giemsa.
-Eacfthelhas -26 white déobled
-Slidebedodemeartteessame. in list
* Thsehide
-Dimensions: length from 2 to 2.5 cm
-Staimaght and teme@ugh
-Washtifeeldlean, no residue of Giemsa.
-Red blood wahlglaren slide
-Thin smeid hoaut not fat
-Slidebedodesofetdlre same with. list paper
Quality assskisiment
-Slicheas 5 or mare point
-Fail: The -#ipoann®
Assessment tesadiesgldkde
Examineaddimglidet
- Thdirsassessnmesliddaccording to routine evaluation
microscopgfGitesal Fund
-Thaext time: assessieaestdtiocbaeding to WHO
-SlideedassessmehdadPngfalciparum, PR . nvavanaislide
and ntege slides.
-Agreemelneicrosc@amiswkeikeesults slfi et
-False:
+False negdaitdersitive (+) but the angwer is negative (
+Falsesftigbideegatiyar{swer is positive (+)
-Lackmalaria patagete
+ Slide detect onlysbide specpasasite)
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+ Slide infection only one but answer is mix.

Grades
-Each sdodee@t points.
-Lack or excess strain: 1 point
-Slidegror: 0 points
Following levels:
* Achieared not
-Scomg: Total>sclompedrt§0%), not beinbowedntmadke of
stage
-Fail Total score <7 points (<70%).
* Ranking:
-Good:90% points
-AcceptalBDs90% points
-UnacceptabP&e70% points
-Wealdss than 50% points
*Results thestry
Design thaesyio(Aappendix 9).

0- Questigabopara ssifterm

0- Therepare baffierord Giemsa
-Check 10 questions, each correct answer 1 point
-Total pointsmoifce@sdiopist
-Ranking and ewvsndadtidnde
2.4.5A8sessmegatventions
-Skidio pregslide
-Skills detected parasites.
-How mtiche to answer the test
-Take blood smeactived argkiplssioscopy Site
2.9ata analysis
-Data colleantelg ssidh EPI INFO and Excel
-Using statistical methooks ,anahygsasiebmguwalitative data.
-Use the biomedical statistical test to evaluate the effecti\
2.6. Erroca@amtdiong
2.6.1. Error
-The retrospective daay, boolWeotregd by collecting and report
Microscopdifdetreent.
-Error code erroglideecking
-Interveawicrosciopcatl language, recall bias, ethnic languag
-Errors iasstes sproctess.
2.6.2. Error controlling
- Th questionnaire was designed amna contdactingethee
interview
- Training for staff
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-Requitbdimanswer the. results

-Coordinate with provineitdinst¢aifftéliveawing th.e microsc
2.7. Resematdrsaandataollection

* @estionnaire:

Questionnaire was developed baselcomnstbpyastieit
and caigp of staff working ,inedpboraligryservice diag
treatment and mpabaigament
* Questionaire
-Questeanesbased entlikory test training.
-Questdaoresign brief
-Consists of giuestion
+ Select the correct answer
+Simpdeestion
* Designed theshithenqalidd @sssetdsmentmskrdscofpists
-SideewamaenNIMPE
- Side seindludingliddincluding thin amide)abBtakning
GiemsafdfPo4d5 minutes (in the routine).

-The nekitde:sk@lidimcluding thin amdstsitak 3 hgmsa
4%for 45 minutes (in the routine).

-Thelide inetad.f; P.v;nAxmand negative slides.

-Slide woadselde fotr® testing

2.8. Ethical in reseach

- Strictly abide by the ethical rules in biomedical rese
-The data andufseadimgsiicine.

-This resempcbving the quahidgisfadid tieammerotscopy
sitenable early detection and timely treatment bene
social, ethnic peopleWdsthe North

- Outline of the thesis was passed alofthodoAesae mdlly
reseacEMNIMPE
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CHAPTER 3: RESULTS AND DISCUSSION

3.1. Malaria situation and rmcdroigcop ymsRteevince
3.1.1. Malaria situation ineshesaZibl¥inces

Hinh 3PAtieangparasiteproviyneca@011
Number of patientwsasnr®dyeceerdd 57.66 %, from 11,365 1
parasite reducedd 84.72% from 707 to 108. The ratio of
2.24%; This raewainHigbl&nd provinces higher than: 69.:

Figure 3.3 pé€hedsthe parayxisz0lmad?2
Theseparatfedhe parasite in 20420 ;2thpeaeellas been a
change. The perfentabeapafinfected patientsedmc2dl?
comparedltlio (24.76% @nd th&. proportion of patients infe
Pvivakkecreasedcanghyfi2cdlidpared Wil{iG428% anéhb)65.7

In 2Pthe number of patients infected with parasites coo!
20110% and 5.56%)
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3.1.Phemetwoak microscoimytheteprovinces
Figur®.3Distribution micitesicoplyesprovinces reseack

Microscopy site in

Provinl Total Distrig Commun Clinic Other

S %| SL %| S %| S L %
Lai Ch 38 7 184 1§ 474 172 316 1 2.6
Dien B 34 9 265 8 23 17 50 1 3.0
Son La 59 27 324, 474 6 61 0 O 1 15
Lao Cq 33 8 242 14 425 1] 333 0 0
Yen Bg 66 9 136 47 712 1( 152 O 0
Hoa Bi 38 1] 289 24 6 32 3 79 O 0
Total 268| 66 246/ 15 58| 57 198 3 1.1

The numbaericoabscopy

district.

site

inffocom8nAboe fornn24.6%
Each district didss dacim digorizt hav®®irtel en

district (District 1 of PMCs, one of the district hospita
Table Iheoverageiofoscopyreigdeairrcth ps@0ilnke

Provincel Total si Populat Population Numbe_r
commuis et
Lai Chau 38 3504 921 258
Dien Bie 34 4062 119( 329
Son La 59 1.1249 190] 349
Lao Cai 33 6207 1832 497
Yen Bai 66 7656 1153 273
Hoa Binh 38 8259 2172 553
Total 268 408840 1525 362
Populatmoic/roscopychsahgaeheghest about 21 thous:

people in Hoa Binh,
than about

10

LamiChascophessa@hgoopulation of les

thousandmporosioco.p ¥ hsjitee from 2

communes (2.58 to 5.53 communes).
Coverageniefroscopy eguievalent:ofnvu/mmicroscaspte

(CountecpyVerageDak Lak is 1.9bmcommcumey Site,

1 Commbimiecroscopy site
FiguBb Distant anfiroiméhe site to people

to 6

Ninh Th

Province Distafkm) Timdghouljs
Lai Chau 217.5 1.3
Dien Bien 3% 15
Son La 2257 1.3
Lao Cai 152 0.8
Yen Bai 8.17 0.5
Hoa Binh 210 0.8
Total 2107 £1759) 1.4

Some distance from

resndicmoisadt opyoEstgoaveraging
21.07 kncroscopyeniiee scope of general redagsdidg, the
km. Time tanpoora®scopavertagerd.5 hours to 1.5 hours (der



14

vehicl€omparedrewsi¢@ohCentiCaintral Highhazmeds(19.82 =+
10.06 km).
FiguBetNumbmicroscopiynpyideinicef@00-2011

Proince Numbmicroscopyf gihe years
2007 2008 2009 2010 2011
Lai Chau 27 32 36 37 38
Dien Bien 30 33 34 34 34
Son La 44 45 53 55 59
Lao Cai 27 27 27 33 33
Yen Bai 6 4 66 66 66 66
Hoa Binh 32 34 34 34 38
Sum 224 237 250 259 268

Themicroscopyas$tiee 5 year20(2Q00fhas increased by /
microscopyl®ité%), Lai Chau and Son rhecpoooopyesitere -
number of newly formed most: Lai Chau: 11, Son La: 15.
4dmicroscopy site

FiguredXBlide adtavection and passive in2thlke2@icroscopy

The rate of detection of active and passive diseas
slide colect initiativemanhllyp astjiedef caettvely between
provinces. iDhledreadl eead nitiatinee@007 to 2eédlulc € dadm
34.4% 21.92%.

TabB8lime to sledbcrosshecking

Provincg 1month 3 mont 6month Total
Lai Chau 3 1 0 4
Dien Bien 3 1 1 5
Son La 7 0 0 7
Lao Cai 3 1 1 5
Yen Bai 6 0 0 6
Hoa Binh 3 0 0 3
Sunfratéo) 25 (83 3 (10 2 (67 30 (1

There are a3iBrd%copyeswtledéochecks monthly under
the provisions of malaria control programs.
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At somecroscopyesidmlgdeochecks too late (Lao Cai, Die
senquarterly chidigmonth/tih@.0%o06th/tide 7 %.
3.1.Buman resourcesicnositopy site

FiguBe8.ears of expemiecmosc®fpist
Theatriof microscepperienced more than 5 years ac
46.67% is Ineleigplieroschbpvetaining in the last 2 years (13.
Table 3r®inilagdessndraininmes

Trainimgldress Time training
Provin iCa g
NIMPE Iglgﬂznco Oth Viesek \}ve<ek < Wee
Lai Ch 0 4 0 3 1 0
Dien B 0 3 2 1 2 2
Son La 1 6 0 2 3 0
Lao Ca 0 4 1 2 0 4
Yen Bs 0 4 2 2 4 1
Hoa Bi 0 3 0 0 3 0
Sum 1 24 5 10 13 7
Raté%) 33 8 00 1667 333 433 234

Almost micrescaimisd medical professionalsinat medi
proviec80%; mateosdetpained in laboratory t&ldMHEues af
low as 3.364hemn places is 16.6mMPk6roNccwmpae/teraining
significant proportion (23.4%) mQmbys Gp B eaf eheugh
tim&VHO guidetihemeraining to detextpiessis 5 weeks fol
new trgisaeh training is not enough time as required.

Figure 3The.mrosceposberegned
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40%microscopitse retrdatédyear, 3BiBROscopitstbe
retrained, wnmtittc rbG%siye srtetidhiover 3 years ago.

According to Wl otdomeaesiggurar training 3 years/times
microscoptsaften the traintotdpevglalfiteco fphe besatean

3.1.4acklities mticthoescopy site
Table 3Bkhch spadeghndngtheicroscopy site

. The room Lighn
Provin Numb Prival Commag AcceptagUngccept
Lai Ch 4 0 4 4 0
Dien B 5 2 3 5 0
Son La 7 0 7 6 1
Lao Ca 5 2 3 5 0
Yen Ba 6 6 0 5 1
Hoa Bi 3 0 3 3 0
TotgdPo) 30 (10 10(33) 20 (86| 28 (83 2 (B)

The survey results showetlhdhata®é.p¥%vate laborato
whicthhadegether with other activities at the health facili
bookkeeping, common clinic thelabbraYeme 8aaated
private. Most laboratories ang @QuayaéGiteée®disigiott sufficie
laboratoryntfighSon La and Dien Bien).

Figure 3.13. Qicabisgimpemeicroscopy site

Some fachlaMZsnicrosdcopekesiexrtasite atedtTBn total
36 out of 86.8Ueicrosceigesurrently failed, need repairs
replacements of 2.8%, better rate is relatively high: 63.

Compared to the naimpusdopi entVWadst Highlands, the
numbemodroscopylitythim North West region is much lowe
only 3.00%roscGeyntralWest Highlands and 96.94% satis
good glass, the glass in the Northwest of satisfactory (
for 27.8%. The results of the assessmealtt time 2Ialt@ [46]
microscpy higher quality (74%).
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Table 3:13. Kits and tools used chemical test

. | Numb Tools :
Provin site Tools CylindpH pap Pipe] Drying
rack
Lai Ché 4 4 4 1 2 4
Dien Bi 5 5 4 2 4 5
Son La 7 7 6 0 5 7
Lao cai 5 5 4 0 5 4
Yen Ba 6 5 3 0 4 3
Hoa Bil 3 3 2 2 2 2
TotgdPo)| 30 (1 2993) 23 (7¢ 5(1B)| 22 (B 25 (33

93.3Mwicroscoplhasebols, aetithave t toqle. 7%} .

microscopqgfslite Chau,

only 16émi@roscopghasjtld paper.

3.18licroscoplyasegesquipment

Provingy NumbeTimmi| Count{ Bench Al Slide 4
site clock
Lai Cha 4 1 3 2 1
Dien Bi 5 2 2 4 1
La Cai 5 0 0 5 3
Yen Ba 6 0 3 4 6
Sin La 7 0 1 2 2
Hoa Birn 3 0 1 3 1
Tota(%) 30 (10 3 (10| 10 (33 20 (6B, 14 (4¥

Most mfcroscoplyasie|s sett lacks many tools
onlymli@fosxcfopy stitmmgctiock4d6.bcroscopy site

testing,

with sHiede, 8. 7%bkbadh padasite

The

Dien Bientobda. dEsme bicadly with

in ser\

Table 1Blicroscoplyaviechemicals to testing

Province«

Numb
site

Buffe

Adjuste
solutia

Giemsg

Oil
immers

Lai Cha

Dien Bien

Son La
Lao Cai
Yen Bai
Hoa Bin

u 4

W o 01N O

h

P NEFEDNWDN

P NEFPDNWDN

WohrNPADN

wWwo o1 01~

Totabb)

30 (1

11 (35

11 (35

26 (30

30 (10
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36.7%icroscopyhasvieeotto prepadruffer solution, 100%
enoughimomersidaf.3&k of Gilemusmeicroscoipgf Son La,
Hoa Binh, Yen Bai do not have enough Giemsa to use
3.1.6. SKillhscroscothimticroscopy sites

Table 3Sk6lls to pdepéretaining blood slide

Prepare sl Staining Wear
Provind Numb a.ccepta.bl acceptabll glove

Thic Thin| Prepgd Staini

film film| Giem
Lai Cha 4 3 2 0 0 3
Dien Big 5 3 2 1 1 2
Son La 7 5 1 3 6 4
Lao Cai 5 4 1 0 1 3
Yen Bai 6 3 3 3 3 4
Hoa Bin 3 3 2 1 2 0
Tota®)( 30 (1 21 (7] 11 (3¢ 8 (2B 13 (&) 16 (3}

Prepameck smeecacreptadl®l.dd %, many miccbsompikh,
Yen Bmriepare natTexcdhd imaeshismeamoorly, only 36.7%
microscopist

There are mBcBdscoyeiagloves when taking adpatient's
73.3% make Giemsa solulli@®o ocmsceogfi dtai Chau and
Lao Cmake Giemsa solutbomic@maspdat for Y4BuBaccept
56.3%)

H. Yousofi Darani reselre@k 8dlildsshroowed ratios good
guality very low: 34.0%.

Le Khanh Thuan researWhstinH @drnarmadstidasiagood
qualigy.78%.

Figure 3Chéctkheory fomidrescopist
The result shows that the microscopist don t unde
13.3% micrescopwdtakednum for 53.7%, icgndpd 3.3%
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3.2. Effectmverove the quality detection matl2Ga2garasite
Table 3.23. The result of theory test

Numb Interventiol Nodnterven
Time test P

Incorre| Rat&l|ncorr RO/?te
Prior 150 61 4067 58 3867gv
intervent ¢ = 25 ol
42 | 280 | 53 | 35:33|oV

Afteomont 150 g2 = 864 g
30 | 200 | 47 | 3133|2 ,

Aftelrzmont 150 g = D49 8
150 5 | 333] 42 | 28 | A
AftelrSmon 0é = 6017; pOE p >064¢= B4 g
d¢ = P45; 95 % B29H0B327 O

10 questions for eacltaondds@eespiiens for dach grou
After 6 manthe interyeoupenratmewer inderageedsed
from @D.%0 28 %.n tiNeonintervengioumpme ratecreaseth
3&7%035, 3@
After 6 momghratio answerinntlogrectervention grc
decredseth 20.0% ndpintteervemgtionp 33 %p >06).
AfterSBmontin the control microdecogas it &8 . %0
28% (p > 0i,/08he interveupieorgaxs3Bdower thammrAhe
intervemtioump (p <0.05).

3.2.Besults improve skills iitmmtbeopcapisde of
Table 3 24 Number thicknkalowedp sanbdar

Numb Interventio| Nofintervent
Time slide Numbe R ad % Nur_nb R atéh P
slide slide

Prior 75 33 440 32 4267 | > 0,
intervent o = M27

After 15 | 20 | 26 | 3467 |< 0,
interverbt 75 o = 1246

month

After 10 | 1x33] 27 | 360 |< 0,
interve 2 75 dé = 10868

month

After . 9 120 22 2933 | < 0,
Intervieorh 8 d¢ = 1048; p.0&Edé = B94g 905

month Jgé = B872: 95% Q0808291

Check the nmekkitlhick smepractimak® slideg blood
negativejicr®scompnstroscopiynteiteentwoll delirdand
75slidgennonintervergtionp
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After 6 months, the raite ttihaitckr vsemeean group decreas
from 44.0% before the intervention to 20.0%, the contrc
from 42.67% to 34.67%, howdveaduthteodeigrede interven
group was loweninbhearvemgtioqp <0.05).

After 12 months, the rate unfabtepdabhee @aoantrol
group dersgpduadetdo 29.B388%® meanpdrg0.05). This rate in tt
intervention gamagsedd 13.33%, much ronvretre theamt i bme
group (p <0.05).

After 18 months, geehanddek smear showed that t
intervention group was much better than Bedbide, the rat
to 12.0% compared withn@lini2r%eatiome (p <0.05).

Table 28umber of thsmnslcideptable

Numb Interventiol NorAntervent

Time slidg Numbe Rate Numbgé

slide| % slide| Ratéo] P
Prior 75 59 787 61 8133 | >
intervent oé = 67 0.05

47 6267 62 8267 <
Aftemont 75 g& = B52 005
After 75 29 387 57 7 60 <
month ¢ = 2366 0.05

22 2933 54 72
After 75 d¢é = 3842, p Jd¢= B26p; > <
month 001 005 001

o = 2312

95% CI1.279005949

Eacmicrosc@pisdticaket®hismedinterve mtri@ugn d
the control eggroupumpadeébslide After 6 months, the techn
prepatkedemeat the intergeaupetnter than the control (p <0
The rate nonititeervemgtionp did not change (81.33% versus
After 12 months, the ransadbempbamieae intervention grou
decreased to 38.67%. hdnAintreartee mfiabp did not decrease
76.0% (p> 0.05). After 18 mo rstihcdendlce ermattzeb hid i nn
intervention group decreased 29.33%mo@pn e MelntioMhate |
group decreased from 81.33% topr7/ep &8tddnT s mrerailg ds
microscaopishe intersgetbtadtrer thaanitimteervengroop (p
<0.01).
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Numb Interventiol Nofntervent
Time of
samp Samp| Ratés Samp| Ratés P
Prior 23 7667 22 7333
interven 30 0é = M89 > @5
After 6 30 16 533.3 22 7333 > M5
month 0 = 384 ; 95 % 488410831
Afterl? 8 2667 23 7667
month 30 0é = 1817 < @3
3 100 17 5667
After 1 30 ¢ = 2149 ; p _ _
month 001 dé = 832 ; p05 <005
o = 14 95 % CQO57-M5399
Microscopist? madple Giemsa solution: 4% for rol

and l108faster (total ofs30DggaBip)ring Sstsdiddoth thick
and temmearResmldsagreeimetite intervention group and tl
group before the :in6e6vémntamm 73.33% (p> 0.05). Aftel
faimadeample rate of the intervemrmreagsedr bupe domtli rdge c
(p> 0.05). After 12 months, the proportion of the inter\
but increasemnrmtereemgtionp (p <0.05). After 18 month:
of reduction intervention group was 10.0%ndhaster (p
intervemgtionp decreased from 73.33% toes626yé&ar(p»f0.
interventiowrmadesample rate decreased in the interver
nonintervemtionmp (p <0.05).
TabB2The number of slide abden unaccept

Nunbe Interventid Norinterventi
Time slidd Numbq¢ Rate Numbe
slide % slide | Ratée) P
Prior 42 5 60. 39 520
interven 75 0é = @42 > @3
30 4 00 40 5333
After mo 75 &= B79 > M5
After 1 15 200 37 4933
month 75 o = 1246 <003
Aft 18 . 13 1733 37 4933
more]trh gé= 2444; pOE g = A07; pO < MY
¢ = 17895 % C1.2088.6059

Eacmicroscdmidtstaimshigeincluding thiclsmaearshin
(75lidegrouplerMMtmonths, the rate osflidsessaniigfqcd b i e
intervention group decreased from 56.0% twnr40.0%.
intervengioop did not decrease but increased from 52
0.05). After 12 months, the ti@te gnotulpedicmdeegasad to 2
lower than 49.338%ihderbheargtionp (p <0.05).
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After 18 months, the stainingetechanduosuis
better than thgropprabifolsde staimibnlye intervention grou|
decreased3B8&ih7tmenintervengronp there was no signific
reduction 49.33% (p> 0.05).

TabB28lumber of slide reading incorrect in the micros«

Interventio NorAnterventi
Time Totd Nur_nbe R atéh Nur_nbe R atéh p
slide slide
Prar 75 33 4 40, 31 41,32 >
interven 6é = 0,109 005
57 380 69 46,0 >
Afteodmon] 150 g2= 1.97 005
After 1 150 41 2733 62 41,3 <
month ¢ = &.2 005
150 31 2066 63 42,0
Aftelrs g8 = 1375; p.61 98 =0009; pO5 °
month 0.0 5
0é = 1B64; 95 % B41=00093

Microscopist reaidianlgididstheivax, P. falciparum, P.malzc
coordinating blue and negative slides. The arinogs inclu
to posjfirwen positive tofmoe®atoPeyorP.m..False results
slidgrioimtervention can not differemiee veatwaem nde
intervemgtionp4.0% and 41.33% (p> 0.05).

After 6 monthse fleél nn two groups, b(pt>n®.0bdanninc
After 12 momahsroporsilodgenspired by wrong intervention
decreased to 27.33%, nooaivetie themtitdwep: 41.33% (p <0.05)
Reading stidee imtervgndiugpas improved after 18 months, t

fell from 40.0% to 20.66% K etkel. @ibyim ttdrrev e rotioa p
(p <0.05)

Hinh FRatef slidetewtonigp thetervention site
Rate slide detect wrong in the intervention site foll

specified against microscopy site agamnistostocky (pitel, 0!
against stock rate increase.
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CONCLUSIONS AND RECOMMENDATIONS
1.CONCLUSIONS

1.1Current situation of theiteifc NossrabpWwest Province regi
-Two yea@dand 2@h@ numbrarcodscopfcemmunes, district:
increaseh 224 to 268 (19.6%)sliddertantear adso increas
every year (248 099 versus 282 552
-Averageidroscapgoveredcdrthunelana55 people.
-Percentage of test qualified secondary education: 5:
exminer training on laboratory-48ch%iques: 16.7%
-Microscispyn good used conditiommbcx.®Usp dlp .1Bat%use
electricity, by using only natural light.

-93.3% omitbeoscoipgquippedtowdts, seupplies of cliemicals
testing only response was from 10.0% to 66.0%.

- Skillsade smdéaria parasites micgusdoipsesBé.7% (thin
smelaand 70 % s(hle)ak

-Skills detect malaria parasnite ga@E®.i2%e quite

-Time to answ@refes2ilhou®0.0% now and in the days: 26
-Thenicroscoperstideonthly checks: 83.33%.

2The result of intdovempimove the operationm Ddeitwe

in study sites.

After 18 months of intervmndrossof@mslibtde:
training, chemical tocalsplsat, strengthen monitoring
evaluation, the results showed that:

- The rageepareldclsmeaand thimeaunsatisfactory of
microscolpastscreafsed 44.0% and 76.67% to 12.0% anc
reduction compared wighotfg <0nx59ls

- The percentageprefpati@alemsa solaridonstaiglede
umcceptaelereased from 76.67% and 56.0% to 10.0%
reduced than the control group (p <0.05 ).

-The rate odldeékscageafsedth prior intervention 44.0% to 2
<0.05), decreased compared with the control group (p
-93.3% tested early reply within 2 hours, resulting ir
hours compared with the control group (p <0.05)
-100.0dceaopmyteermstlidmcrossheckmgnthly, better than
the control group (p <0.05).

2. RECOMMENDATIONS

-Regular training for microscopist in the microscopy site
of the World Health Dirmgehyzedpared thpwpe miasosi@amaged,
chemicals and provide adequate tools to ensure the opera
Use the microscope to other tests.

- Strengthening thguektssa@ssment to improve the capa
microscofiemstruction andoeeaslu afichepoperatqaualofyexterne
control microscopey melartiaa elimination stage
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	BACKGROUND
	Malaria has been recognised as a human disease for thousands of years 
	and remains one of the most common diseases affecting humans worldwide.  
	Half the world's population is exposed to the risk of getting malaria infection. 
	As well as its direct health cost, it carries a significant economic burden in 
	countries where there is endemic disease. The goal of malaria control is to 
	prevent mortality and reduce morbidity and social and economic losses. Basic 
	technical elements of the malaria control strategy are: to provide early diagnosis 
	and prompt treatment. Malaria control program in Vietnam focused on 
	epidemiology surveillance which including diagnostic, case management, 
	planning and prevention. Assessment of malaria microscopy is an important 
	element in the quality of malaria diagnostic.
	The first suspicion of malaria is usually based on clinical symptoms. In a 
	number of cases of malaria diagnosed based on clinical symptoms, resulting in 
	patients with fever despite not yet been tested as treatment of malaria patients. 
	Patients with fever were treated antimalarials leads to patients with other acute 
	diseases are also treated as malaria. Diagnosis of parasites by microscopic 
	examination under a microscope smear is still the method of choice and is the 
	"gold standard". Examination of malaria parasites is important in 
	epidemiological studies and experimental malaria drug resistance. In recent 
	years the number of malaria patients in the North West Province region at a 
	high level. However, the parasite was detected compared with the number of 
	inappropriate case ratio parasite/ case very low. For the reasons stated 
	information and analysis on the comprehensive review of the operation of the 
	microscope site and take measures to improve the quality of the operation 
	microscope location, demand response prevention and eliminate malaria in the 
	new phase is essential. 
	The thesis aims of: 
	  1 Describe the situation of operation microscope location in the North West 
	Province area. 
	  2 Evaluation of the effect some interventions improve the quality of detection 
	of malaria parasites in the study sites.
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	In 400 BC, Hypocrates described the clinical symptoms of malaria, 
	"Malaria - hot" and show the disease-related factors such as disease occurrence 
	time of year, where patient survival. 
	In 1880, images of malaria parasites (parasitemia) was discovered and 
	described for the first time by Laveran in the blood of patients. In 1890, 
	Romanovski discovered stained malaria parasites by Green - and Eosin 
	methylene (Giemsa staining) and he also described the technical analysis of 
	malaria parasites. 
	Malaria has been mentioned in the literature Vietnam from the thirteenth 
	century. Tue Tinh wrote about a cure "reverse disability" (ie malaria).
	1.2. Malaria spread

	Quality assurance includes: 
	- Internal Quality Control (IQC), External Quality Assessment (EQA). 
	- Monitoring and standardization of skills. 
	The Microscopy site in Vietnam is evaluated based on the external quality 
	assessment monthly (cross – checking), quarterly to the higher level. However, 
	direct monitoring and evaluation activities in Microscopy site often very limited 
	(due to limited financial resources).
	Figure  3.3.  Distribution microscopy site in the provinces reseach
	Population/ microscopy site change, the highest about 21 thousand 
	people in Hoa Binh, Lai Chau in each microscopy site have a population of less 
	than about 10 thousand people. Each microscopy site change from 2 to 6 
	communes (2.58 to 5.53 communes). 
	Coverage of microscopy sites equivalent: 3.7 commune/ microscopy site 
	(Country), coverage in Dak Lak is 1.95 commune/ microscopy site, Ninh Thuan 
	1 Commune / microscopy site  
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	Table 3:11. Bench space and lighting in the microscopy site
	3.1.5. Tools, chemicals in the microscopy sites
	Table 3:13. Kits and tools used chemical testing 
	93.3% microscopy site have tools set, a litte have’t tools set (6.7%). The 
	microscopy site of Lai Chau, Dien Bien, Hoa Binh has tools set. Especially with 
	only 16.7% microscopy sites have pH paper. 
	3.14. Microscopy site have equipment
	3.2. Effective of improve the quality detection malaria parasites (2011 - 2012)


