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Abstract 

Like other coun甘iesin the world， Myanmar has been facing with health hazards due to 

environmental factors. Climate changes have great impact on infectious diseases such as vector-bome， 

water and food bome diseases and also for neglected tropical diseases such as soil-transmitted 

helminthiasis (ST町.Thestudies pointed out that treatment by chemotherapy alone is not su妊icientto 

control these infections. Environmental sanitation， effective vector control programme， installation of safe 

water supplyラ sanitarycontrol of sewage disposal， health education for personal hygienic practices are 

essential for con仕01of these infection not only by Ministry of Health alone but also by others sectors to 

raise the health status of Myanmar population. 
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百leRepublic of the union of Myanmar， formerly known as Burma， is located血 Sou吐leastAsia. 
Myanmar ，wi由姐紅eaof 676，578 km_2，is bordered血northand northeast by China， in east by Laos and Thailand， in 
south by the Andaman Sea and the Bay of Bengal and in west by Bangladesh and India. Myanmar enjoys a仕opical
climate with three distinct seasons， summer， rainy and cold season. However， climatic conditions differ widely企om
place to place due to widely di能renttopographical situations. Myanmar has a popul瓜ionof 51.4 million people 
(2014 census).百lecensus results show血atthe population density in Myanmar is76 persons pぽ squ紅ekilometer. 
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About 30 P町centof population resides in urban訂eas(Heal血血Myanm民 2014).According to由eDepar回 entof 
Meteorology and Hydrology， Myanmar's climate is changing， wi血someobservable仕組dsovぽ thelast six decades. 
τbese include an血creasein mean tempera旬re，姐increasein overa11 rain白11in most areas with a declining仕組din
some areas， late onset and 町 lytermination of the south-west monsoon. Overa11血erehas been an increase in 
ex仕emeweather events and a rise血sealevel. Climate change represents one m司jorcha11enge as illustrated by a 
recent s印dythat placed My:姐 m紅白 secondplace globa11y企omex佐伯ewea血erevents in the period 1991・2010
(GloballMyanmar climate change alliance， 2012). on May 1， 2008， Tropical Cyclone Nargis，也ecategoηT fo町
cyclone led to也edea也sofov町 138，000people and des仕oyedlands along Myanmar' s coastline and Ayeyarwady 
delta， making it among血e10 most destructive cyclones in recorded history. Coastal lands were flooded， and tidal 
surges inundated low刷ng紅白sincluding the nation's most populous city， Yangon. Recent flooding血Myanmar，
due to heavy seasonal rains augmented by Cyclone Komen， have caused floods and landslides in several p紅白ofthe
coun仕yd町血g由elast two weeks of July， 2015.百 eflooding has submerged massive紅 easofthe coun町T，twelve 
out 14 divisions and four states and regions have been declared as“natural disaster a:ffected areas." Up to August 5， 
2015， death to11企omsevere flooding aαoss My;田lIDarrose to 69， wi由259，799people a:ffected by the disaster so far 
(Minis仕yof Social wel白re，Relief and Resettlement report， 2015). 

百lesec町ityof the Myanmar population is clearly affected in a negative way by climate anomalies. 
Intensi:fied cyclones， sea level rise， temp町a旬reinαeases， and rainfa11 v.紅白bilityare prim紅yeffects that訂e
expected in the coming decades， with secondary effects血atinclude altered agricultural growing seasons， decreases 
in sea and river :fishery stock， and forced human migration. Climatic changes wi11 affect agriculture production， 
habitability of low lying and coastal areas， the availability of portable water. Regional changes紅elikely to have 
m司jorimpacts on Myanmar as we11， as changes to the level， tempぽa旬re，and pH balance of the fudian Ocean and 
Bay of Bengal reach Myanmar' s vast coastline， and as shrinking mountain glaciers in也e回malayasa:ffect water 
supplies ofthe Ayeyarwady river and other rivers也atsupport the natural environment (Slagle， 2014). 

Climatic changes wi11 a能ct也eprevalence and spread of vector-borne disease as insect vectors tend to be 
more active at higher temperatures. For example，仕opicalmosquitoes such as Anopheles species， which仕組smit
malaria， require tempera旬resabove 160C to complete their life cycles. Some vector borne diseases such as malaria 
紅ealso血oughtof as water-vectored diseases， since mosquitoes勿pica11ythrive in aquatic habitats， where也eylay 
也eireggs in water-:fi11ed containers. Thus， epidemics of malaria tend to occur during rainy seasons白血e仕opics.
Malaria has been considered as national concem toge血erwi出回V姐 dTB and仕eatedas a priority in 0町 coun句r
(Table 1) (WHO， 2015). It is田ldemicin 284 out of 330 townships in Myanm訂.It is a remaining public health 
problem due to climatic and ecological changes， popul瓜ionmigration who are seeking economic opportunities in 
rural economic企ontierareas and economic development activities such as forestry， mining， plantations and road-
building and development of multi-drug resistant Plasmodium falciparum parasite. Morbidity and mortali句Trate 
were 24.35/1000 population and 12.62/100，000 population respectively in 1990組 d6.44/1000 population and 
0.48/100，000 population respectively in 2013. 0ぽMinis町 ofHealth (MO町 iscarrying out Malaria con仕01
activities by providing information， education and communication， implementation of ecological and community 
survei11ance and 切 lycぉedetection組 dmanagement wi血 ACT(Artemisinin based combination也erapy)and 
preventive measures like indoor residual spraying and promoting personal protective meas町 essuch as distribution 
oflong lasting insecticide nets (Health in Myanmar， 2014). 

Table 1. Millennium Development Goals in My出m紅

何直0，2015)

Dengue is another mosquito-bome disease也atpresent as a health burden血manycoun仕iesespecia11y the 
Southeast Asia coun仕iesincluding Myanmar. It is a fast growing infectious disease and number of dengue cases 
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reported in many countries in Asia is higher in 2013 compared to same p町iod血2012.Numerous factors such as 
higher tempera加re，increasing population densities組 dgreater local and intemational仕avelcon仕ibuteto也e
increase in dengue cases and geographical expansion of血eaffected countries (WHO， 2013).百四百rsts町geof 
dengue cases in Myanmar was in 1970. ln 2001ラMyamnarhad its 1紅gestoutbreak of dengue一一日ラ361reported 
cases of dengue hemonhagic fever/dengue shock syndrome (DHFiDSS)， including 192 deaths. That year，ヲ5%of 
dengue viruses isolated 企ompatients were serot)ゃe1 viruses belonging to two lineages也剖haddiverged 企oman
earlier， now extinct， lineage sometime before 1998. Among a11吐lepatients who訂esuffering企omdengue， half of 
them had primary infection and in patients with secondary infection， dengue shock syndrome (DSS) was more 
common. Accompanying the change in the relative proportions of dengue virus sぽotypesrecovered from patients in 
theY摺19onChildren' s Hospital was a significant change in the relative proportion of clinical1y diagnosed DHF and 
DSS cases (1ヲ98:3，194 DHF， 1，402 DSS; ]ヲ99:1，741 DHF 601， DSS; 2000: 896 DHF， 224 DSS; 2001: 4，511 
DHF，lラ105DSS)， i.e.， DSS occu狩edin a smaUer proportion of patients in 2000 and 2001 than in 1ヲ990r1998 (百lU
HM et al.， 2004). 

Table 2.Annual dengue haemorrhagic cases in Myanmar 
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According to百leingiWin Myat study in 2013， out of 1133 samples (868 acute phase sera and 265 paired 
sera) were co11ected企ompatients with Dengue IDHF attending Yangon Children Hospital and Y:出企血 Children
Hospital between May 2012 and June 2013 by using test method ICT and ELISA， 727(64%) showed seropositive 
results， comprising 212(29%) ofprimary dengue infection and 515(71%) of secondary dengue infection.百lemost 
common affected age group 5・8yrs.23 out of 29(79%) of children developed primary Dengue infection where as 
secondary Dengue加fectionoccu汀edin 9・12year age group， accounting for 84%(145/172).百lepeak admission 
was found in June ，2013 d町ing血isstudy period. Genotype sequencing showed由atcurrently circulating Myanmar 
DENV・1belonged to血eGenotype 1 (Asian Genotype) and close relationship to viruses isolated企om百lailand企om
血eye紅 2006and China 2006 s仕ains(百leingiWin Myat， 2013). 

Since也ereis no particul紅仕eatmentfor dengue， vector control is highly essential. Innovative preventive 
approach白紅epr町equisitein preventing dengue at community level. Genera11y， a11仕lecoun仕iesincluding 
Myanmar訂epracticing vector con仕01method to con仕01and prevent the outbreak of dengue fever. This is a disease 
血atrequires behavioral change也atemphasize on the social mobilization and communication activities to prevent 
and con仕01dengue仕組smission(羽羽0，2009). In Myanmar and Laos， "羽opromoted a s仕ategyto manage也e
problem of dengue afiliction by using the biological vector con仕01example guppy fish (Poecilia reticulate). Guppy 
宣sheats mosquito larvae and抗isplaced in common habitat of Aedes such as water tanks， ponds and other訂eas
where plenty ofwater紅ekept in.百leproject is targeted in也eneighborhood and in schools where dengue cases紅e
common. At community level， public were educated and encouraged to take p副血 everystages of the project. 
Con仕01programmes constitute of labor intensive house to house manual inspection for mosquito larvae. The 
prevention methods are mainly divided into environmental con仕01and mechanical con仕01in which血eformer 
血volvesabolishing， flipping over and evacuating any items血atcan con白血 l訂geamount of water while the later 
involves altering plans ofhomes and taking out sprinkle canals (WHO， 2013). 

Like vector bome diseases， waterbome infectious diseases such as bacterial and protozoal diarrhea， 
hepatitis A， and typhoid fever， leptospirosis are also strongly affected by climate. During times of drought， water 
sc訂cityresults in poor sanitation and much of the population can be exposed to potentia11y contaminated water. 
Like drought， excess rain白11and flooding can also con仕ibuteto epidemics of waterborne infectious diseases，白血IS
case due to poor sanitation resulting企omrunoff企omoverwhelmed sewage lines or血econtamination of water by 
livestock. In 1994，ηbrio cholerae 0139 was detected in outbreaks in some townships of Yangon Division and 
reported cholera cases among diarrhoea cases in Yangon Division were: 4 cases， 49 cases and 191 cases血 2007，
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2008 and 2009 respectivelyラ719ls01ates of V cho1erae were identified (National Health Laboratoryラ2009).Tn Toe 
Sandar studyラ ηbriocho1era 01 in 49 cases (23%) and non 01 non 0139 in 14 cases (6.6%) out of213 cases合om
medical wards ofYangon general hospitals (Toe Sandar， 2013). 

S主nilarto these common infectious diseases，出ereis impact of environmental sanitation on soil-
transmi壮edhehninthiasis， one of neglected tropical diseases in Myamn紅.STH causes the highest burden among all 
neglected仕opicaldiseasesσITDs). Total DAL Ys lost annually may range企om4.7 million to 39 million (Bethony 
et a1.ラ2006).War立1climates and adequate moisture訂eessential白rthe hatching of STH eggs to develop as larvae. 
Tmportant contextual determinants fo1' human infection are poverty， lack of sanltation and inadequate hygieneヲ
increased popul瓜iondensityラandpoor health awareness (Brooker et a1.ラ2006).Helminthic infection 0仕enleads to 
iron deficiency anaemia， protein ene1'gy malnut1'ition， grov.花hstunting， abdominal pain， intellectual retardationヲ
cognitive and educational deficits (¥Vねのう 20(5).

Ministry of Health (MOH) of Myanma1' conducted a country wide national survey in 2002・2003on the 
prevalence and intensity of STH in school age children in four ecological a1'eas of the country， namely plain， hillyラ
delta and costal areas ofMyanmar. An overall p1'evalence ofinfect1on ofSTHwas 69.7%，18% had moderate-heavy 
intensity of infection and 22% were anaemic and the prevalence of any STH was highestin delta (92%) and lowest 
in hi11y region (28.1 %).百leyfound that Trichuris trichiura was the most commonest infection (57.5%)， fol1owed by 
Ascaris 1umbricoiゐs(48.5%)， Hookworm (6.5%) respectively (Thet-Thet-Zin et a1.， 2003). 

Based on the results of the survey今MassDrug Adminis凶 tion(MDA) was stm1ed by giving single-dose of 
albendazole 400 mg since 2002 with support ofWHO and German Pharma Health fund and later by UNlCEF. MDA 
was targeted for pre-school (2づ years)and primary school children (5・9years).Targeted population was 37.1 
mi1lion and there was coverage of 15.8 million in 2008. AIl the pre-school and primary school children are cU1Tently 
dewormed twice a year (in areas where prevalence of infection is 50% and above) and once a year (in剖'easwhere 
prevalence of infection isと20%and <50%). Tt was practiced in January or February before the schools are c10sed 
for 3 months summer holidays and next time is in July or August as paはofSchool Hea1th Programme (NTD Report， 
MOH， Myanmar). 

Seven years a立erimplementation， Aung Tun eL al. conducted a study targeted on same m'eas of the above 
studyand found that a significant reduction of any STH prevalence (21 %)， and prevalence of 7子ichuris11叱hiura
(18.6%)ラ prevalenceof Ascaris 1umbricoides (5.8%)ラ prevalenceof Hookworm (0.3%) as wel1 as reduction of 
infection ofmoderate-heavy intensity合om18.5% to less than 7%. (Aung-Tun etα1.ラ2013).

Our depm1ment ofMicrobiology， University ofMedicine 1ωrried out col1aborative study with Department 
of Virology， Pm'asitology組 dhnmunology， Faculty ofVeterinm'y MedicineラGhentUniversi臥 Ghent，Belgium on 
STH during 2013-2014.百letype of study was cross-sectional study including 60 school children each企om12 
Basic Education High schools of 12 different urban and periurban townships in Yangon and the students were 
stratified in two age groups (5・9years and 10・15years) to determine出eprevalence and intensities of STH by 
modified McMaster method. In this study， fecal sanlples企om360 peri町banstudents were collected for 5 times. 
百lefirst collection was done in Janum'y 2013 (smnpling periodトSP1) before stm"ting血・stround of Mass Drug 
Administ:ration (MDA) and s剖nechildren were collected again within 7・21days after仕切白lent(SP2). SP3 was 
done 6 1110nths after孔IDAin 2013 and SP4 was done within 7-21 days after second round ofMDA in 2013. Last 
sampling period was in January 2014 before next恥IDA.Tn addition， fecal samples fi'ol11 360 urban students were 
collected at SP3 and SP4.The Sh0l1 term (7・21days) and long term (6 months and12 mon出s)impact of a single dose 
of Albendazole (400 mg) in terl11S of fecal egg count reduction (FECR) was evaluated in 360 periurban school 
children. 

The prevalence of STHs in the 6 pe1'iurban schools at SP1 was 16.9%. T. trichiura was the p1'edominant 
species (15.3%)， followed by A. 1umbricoides (4.7%) and hookworm (<1%).百learithmetic l11ean of fecal egg count 
(FEC) was 41l.8 egg per gram (EPG) (0-45，550)， 66.4EPG (0-2，500) and 0.42 EPG (0-100) for A. 1umbricoides， T. 
trichiura and hookworm， respectively. Among 12 schools， there was large variation both in prevalence of any STH 
infection (6.7% to 20.0%) and in prevalence of each ofthe three STHs (6.7% to 35.0% for T trichiura; 0% to 20% 
for A. lumbricoides;釦 d0% to 1.7% for hookworl11). Between the two age groups， there was a remarkable 
difference in prevalence ofSTHs (age group 6 to 9 years: 7.4% vs. age group 10-15 years: 26.1%)， highlighted that 
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older school children should be inc1uded in cunent MDA program in which only less than 10 years old students are 
inc1uded. 

Prevalence was higher in children企omurban townships compar吋 tochildren企omperiurban township at 
SP3. Any STH were found in 18.3% of血echildren in urban townshipsラwhereasonly 5.8% of the children of也e
periurban townships were excreting any of STH eggs. For T trichiura and A. lumbricoic.た'sthe prevalence were 
4.0% and 1.7% for children in periurban townshipsラ respectivelyラ and16.1% and 7.2% for children in urban 
townships. Assessment of prevalence and infection intensity of STH infections over one year (20日・2014)showed 
that there was changes in prevalence and infection intensity of STH infections over the :five sampling periods within 
2013-2014 . Overall， the prevalence of any STH dropped stepwise合om16.8% (SPl) over 10.7% (SP3) to 7.0% 
(SP5)， with a steep drop in prevalence shortly a立erdrug administration treatment (SP2: 7.0%; SP4: 4.8%). A仕erone 
year， the prevalence of any STH was 42.7% ofthe prevalence at SP1. A similar pa杭ernwas observed for prevalence 
and intensity of T trichiura and A. lumbricoides infections. For T trichiw・4血eprevalence dropped :fi.'om 15.2% to 
6.7% (44.1% ofprevalence at SP1)ラ出emean FEC from 66.3 EPG to 13.3 EPG (20% ofthe mean FEC at SPl). For 
A. lumbricoides，出eprevalence dropped企om4.8% to 0.8% (16.7% ofthe prevalence at SP1)今出emean FEC fI'0111 
446.8 EPG to 5.6 EPG (1.3% of吐lemean FEC at SPl) (Table 3) (Myo Pa Pa， 2014). 

Table 3. Prevalence and infection of any STH， Ascaris lumbricoides and Trichuris trichiura across 5 consecutive 
sampling periods (SP) 

STH Ascaris lllmbricoides Trichllris trichillra 

SP Prevalence SPl!SP2 Prevalence SP1/SP2 Mean SP1/P2 Prevalence SPl!SP2 Mean SP1/SP2 
FEC FEC 

i 16. 8 . 4. 446.8 . 15.2 66.3 ー

2 7.0 41.7 0.5 10.4 8.3 1.9 6.7 44.1 17.4 26.2 

3 10.7 63.7 2.5 52.1 71. 6 16.0 9. 8 64.5 28.9 43.6 

4 4.8 28.6 0.6 12.5 4.6 1.0 4.5 29.6 4.1 6.2 

号 7.0 42.7 0.8 16.7 5.6 1.3 6. 7 44.1 13.3 20.0 

(Myo Pa Pa， 2014) 
The prevalence of STH， and each of the two STH species separately， differed significantly between urban 

and peri-urban township. Some of the urban townships selected in this study has high population density and 
cultural differences were found in some townships. The results of this study showed that prevalence of infection 
varied according to the populほiondensityラ socioeconomicsta印sand environmental sanitation， valueness of 
personal hygiene more than drug treatment alone. 

The main risk白ctorsfor infection include houses without cement f1oors， poor household hygiene、poor
socioeconomic status， cultural factors， poor water supply，maternal employment status， lack of potable drinking 
water， poor latrines and chi1dren walking barefooted. Other factors are overcrowding and lack of proper 
environmental sanitation in both urban and periurban centers. High worm burdens are the result of frequent 
infections and re-infections acquired由roughcontact wi血 01'ingestion of infected matter. Therefore it should be 
aware that treatment alone is not sufficient to reduce disease burden and the 1'isk白ctorsfo1' STH should also be 
taken into account to cont1'ol infection rathぽ thantreatment alone and above factors are needed to be improved in 
both urban and periu1'ban a1'eas. 

The soil-transmitted wormラ Strongyloidesstercoralis， is one of the most neglected among the so-called 

neglected tropical diseases (NTDs) and there were only few studies in Myanmar. ln Myanmar， Khin-Ohn-Lwin and 

Min司Zawstudy (1981) on Geohelminths in Moulmein and Monywa showed that the prevalence ofStrongyloidiasis 

was 15.38% in those areas.百1edifficu1ty of diagnosing Strongyloides stercoralis infections is the reason why up to 

date， accurate information on its geographic distribution in endemic regions and仕letotal global burden is lacking. 
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百ledetection of S. stercoralis larvae白血estool is proof of an infection. The relatively poor sens江ivityof single 

stool evaluations， which is :further lowered when q田ntitativetechniques aimed at detecting eggs訂eused， also 

complicates morbidity evaluations and adequate世uge伍cacymeasurements， since S. stercoralis is eliminated in 

stools in a 1訂valstage.τ'he unique ability of this nematode to replicate in the human host permits cycles of 

autoinfection， leading to chronic disease也atωnlast for several decades. Al也oughmost infected individuals紅e

asymptomatic but all patients紅eat risk of developing complicated s仕ongyloidosis，particularly if血eybecome 

immunosuppressed. During recent years， several cases of S. stercoralis hyperinfection syndrome in AIDS patients 

have been reported. (Grove， 1996). 

Recently， we did collaborative rese紅 chwith Division of Parasitology， Depar凶 entofIn島ctiousDiseases， 
Faculty of Medicine， U凶versityof Miyazaki on prevalence and wonn genomic diversity of Strongyloides 
stercoralis by using culture method and genomic sequencing during January 2014 and Januarγ2015. The study was 

canied out in two tovvl1ships in Yangon division and one tO¥¥11Ship in Ayeyawady division. It was鳥羽ldthat highest 

prevalence of infection was found in Htantapin towllship (14.4%) out of 195 followed by Thanlyin (2.5%) out of 

237 and Thabaung tO¥¥l1ship (2.2%) out of 237 people respective1y.羽lestudy population residing in Htantapin 
township were mostly farmers who usually do not wear shoes with relatively low environmental sanitation than 

otherれNOtownships (τable 4) (Nagayasu et al.， 2015). 

Table 4.Pr‘evalence of Strong}おidesin lower Myanmar 

指令t-";';:."$t' "jt 毒事 V 主也:::>t~:jí 油器金品f":'_f'';;:'~V;:"込書職事凶器笠 b四百臨 ~:.f ~，:.'f. '".，.品益事品事 春、a踊念仏哲也 kパセ‘皐e・日
f'oaJ<."，、《〆e智管室 t，:'y:1必絡ま為 f"t:;.)ト-l〆、品総会&事実$4::決事‘*，':， it""t鏡怒

き》θマヂ守、..'・・ F守、・rγ、，台、々'C

(Nagayasu et aょう2015)

WHO stresses the importance of STH control using a combination of chemotherapy， 
benzimidazoles/ivermectin and improved living conditions. Most recent con仕01programmes have focused on 
chemotherapeutic based options for con仕01as也eyhave been proven to be血emost cost effective and easy to 
implement. The con仕01of morbidity due to soil-仕組smittedhelminthiasis and schistosomiasis in poor communities 
is now a realistic possibility because low-cost， safety-tested世ugsare widely available. Importantly，也ese批ugs
should be given re思11紅lyand can be given concomitantly in integrated con仕01programmes. Deworming 
undoubtedly makes a significant con仕ibutionto血eeducation of children， and in so doing to a nation' s development 
(WHO， 2005). 

Provision of clean water and improved sanitation decreases the仕組smissionof infection by reducing 
contact with soil and water contaminated by helminthes eggs. Schools， particularly those in rural areas， often lack 
clean drinking wat町 andadequate sanitation facilities. Coupled wi也behavioralchanges， betier sanitation and water 
supply are long-term measures由atsustain the health improvement of school children. Every year，血ousandsof 
teachers in endemic coun仕iestake a leading role in administering deworming世ugsand providing health education 
message to school ・agechildren. By including health education on personal hygiene and prevention of worm 
infection in school curricula and by raising sanitation standards in school system can con仕ibutesubstantially to the 
improvement of the health of school children. Children' s parents，白miliesand communities also play an essential 
role. Wi白血eactive backing of othぽ advocatessuch as Minis句， of Health， Minis仕yof Education and non 
governmental organization，白milies:furnish substantial support for school deworming program leading to well being 
of children (明司0，2011).
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Fur血erprogress in health and well being requires not only health system s仕engtheningand tinancial 
protection but also policy coherence and shared solutions across many sectors in Myanmar. Unfailing 0町 h恒国s仕y
of Health will maintain血eCOmml回 entto further its collaboration with various sectors to ensure achieving the 
Universal Health Coverage. 
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