
C h a p te r  1

B a c k g ro u n d  a n d  R a tio n a le

1.1 Introduction of Malaria Situation

Malaria is a communicable disease caused by malaria parasite, which 

comprise four species of Plasmodium in human, Plasmodium falciparum, 

Plasmodium vivax, Plasmodium malariae, and Plasmodium ovale, p. falciparum is 

the most dangerous form of malaria since it may progress severe malaria, which 

is associated with death.

The typical clinical features of malaria are fever, shivering, headache, 

muscular pain or pain of joint, vomiting, dizziness, generalized convulsion and 

coma.

Anopheline mosquitoes transmit malaria from infected person to another. 

Malaria parasite comprises two stages. One occurs in blood cell of man, and the 

other develops in the gut of the mosquito. When an infected mosquito bites a 

healthy person, malaria parasite is passed to the person. Following the 

development of parasite in human blood red cell, a number of blood red cell 

are dam aged and some other organ is damaged as well so that the death of 

patient with p. falciparum occur if cerebral malaria patient is not treated 

promptly.
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Malaria is a curable disease เท spite of resistance of anti-drug. Malaria 

disease and deaths due to malaria can be reduced when proper control and 

treatment is available.

Malaria is the world's most important tropical parasitic disease. It is the 

second communicable disease according to the number of death. Mortality due to 

malaria is estimated to be over one million deaths each year. It kills three

hundred children under five years of age every day. เท the worldwide, the 

prevalence of malaria is about 300-500 millions clinical cases each year and forty 

per cent of the world' ร population which spread in 101 counties, is living at the 

risk of malaria. The geographical area affected by malaria has shrunk 

considerable over the past fifty years, but malaria control is becoming more

difficulty and gains are being eroded. Increased risk of disease associated with 

the changes in land use such as road building, mining, logging and agricultural 

and irrigation projects, disintegration of health service, mass movements of 

refugees, climatic change, international travel and so on. Moreover, the 

emergence of multi-drug resistant strains of parasite is worsening the situation of 

malaria due to irregular and uncompleted treatment or imported case. เท many 

developing countries, It is an enamours toll in human lives, in medical costs, and 

in days of labor lost.

Malaria in China has declined quickly because of decades of efforts. It 

was a major parasitic disease in the nation many years ago. A great 

achievement was reached after anti-malaria campaigns have been implemented 

since the 1950’ ร. Malaria prevalence in China becomes smaller and smaller in 

the scope. เท most of northern China, indigenous malaria has been eliminated

except for sporadic or imported cases. เท 1990. 89 % of total population lived

in the area with incidence less than 0,1 per 1000 population. Now the disease
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of malaria mainly prevails in the southern of China, especially in Yunnan and 

Hainan provinces.

1.2 Basic Information For Yunnan

Yunnan province is a major endemic area of malaria in China. Malaria 

case reported in Yunnan account for about one third of total case reported in 

China. Moreover Yunnan is one of two provinces 1 which are still having 

transmission of indigenous plasmodium falsciparum malaria, เท Yunnan malaria 

recently ranked the second or third cause of morbidity due to communicable 

disease.

Yunnan province is mountainous area. It lies in the southwest frontier of 

China within north latitude of 21 °  8 ' to 29 0 15 ‘ and east longitude of 97 ๐ 31' 

to 106 ๐ 11 There are 94% mountains and hiily areas among the total 394,000 

square km. The total population in the province is 39,896,300 at the end of

1995. One third of total population are minority nationalities. There are 26 

nationalities in the province totally. Its elevation varies from 76.4 meters to 6740 

meter above the average sea level. Diverse topography causes the complication 

of weather. Tropical, subtropical temperate and frigid zones all exist in the 

province The average temperature is 17.5 to 23.7 degrees Celsius.

Yunnan province shares the border of 4,061 Km long with Myanmar, Lao 

PDR, and Vietnam. 26 out of all 127 counties are located along the border with 

the 3 neighbors. It has the population of 5,375,000 . which accounted for 14% of 

total provincial population. By contrast, the 26 border counties have about 50% 

of total malaria case reported in the reporting system ( as shown in Table 1 ). It 

fluctuated and tends to increase of the share of percentage in the total cases.
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T a b le  1.1 T h e  M a la ria  S itu a tio n  เท th e  b o rd e r  a re a s  o f Y u n n a n  P ro v in c e

d u r in g  1 9 9 2 -1 9 9 7

Y e a r

T h e  w h o le  P ro v in c e T h e  b o rd e r  a re a s

N o. o f  c a s e A n n u a l m a la r ia  

In c id e n c e  

ra te (  1/ 1 0 0 0 )

N o. o f c a s e % o f  to ta l in 

Y u n n a n

199 2 1 7 6 0 2 0 .401 9 7 2 5 5 5 .2 5

199 3 1 5 1 0 7 0 .471 7 4 7 7 4 9 .4 9

199 4 1 6 4 6 5 0 .4 3 3 8 0 1 6 4 8 .6 9

199 5 1 5 2 4 9 0 .3 9 7 8 0 6 3 5 2 .8 8

1 9 9 6 11871 0 .3 0 6 6711 5 6 .5 3

1 9 9 7 1 2 3 9 3 0 .3 1 6 8 1 4 4 6 5 .7 2

S o u rc e  : T h e  a n n u a l re p o r t o f  Y u n n a n  In s titu te  o f  M a la r ia  C o n tro l

A s  s h o w n  in  F ig u re  1, m a la r ia  s itu a tio n  d u r in g  198 8  to  1 9 9 7  is g o in g  

d o w n  in th e  tre n d . G o v e rn m e n t s ta b le  f in a n c e s  m a la r ia  c o n tro ls  y e a r  b y  y e a r, 

h o w e v e r  it is  v e ry  f lu c tu a te  a n d  Y u n n a n  is o n e  o f  tw o  p ro v in c e s  , w h ic h  h ave  

in d ig e n o u s  P la s m o d iu m  F a lc ip a ru m . T h e re  a re  c o m p lic a te  fa c to rs  in f lu e n c in g  th e  

m a la r ia  e n d e m ic , s u c h  a s  e n v iro n m e n t fa c to rs , e c o lo g ic a l,  h u m a n  b e h a v io r  a n d  

s o c ia l-e c o n o m ic s  a n d  s o  on . A s  a  c o m m u n ic a b le  d is e a s e , m a la r ia  Vv'ill e a s ily  le a d  

to  o u tb re a k  in c o m m u n ity  w h e n  th e  e ffo rts  o f  c o n tro l a re  fa ile d . F or in s ta n c e , 

m a la r ia  in c id e n c e  ra te  in Y u n n a n  h a s  a lre a d y  less  th a n  1 p e r  1 ,0 0 0  p o p u la t io n  in 

th e  la te  o f  196 0s, la te r th e  m a la ria  in c id e n c e  ra te  เท Y u n n a n  w a s  b e y o n d  5  p e r

1 ,0 0 0  p o p u la t io n  o n c e  in  th e  e a r ly  o f  1 9 7 0 s  d u e  to  fa ilu re  o f  c o n tro l. It w a s  

1 9 8 0 s  th a t th e  in c id e n t ra te  o f m a la r ia  w a s  less  th a n  1 p e r  1 ,0 0 0  p o p u la t io n  

a g a in  a fte r  m a n y  e ffo rts  o f  c o n tro l.
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F i g u r e  1 M a l a r i a  S i t u a t i o n  เท Y u n n a n

d u r i n g  1 9 3 8  - 1 9 9 7

1 2 3 4 5 6 7 8 9  10 Year

S o u rc e : A n n u a l re p o r t o fY IM C  fro m  1 9 8 8 -1 9 9 7 .

1.3 Malaria Situation among the Three Neighbors

V u  T h i P han  (1 9 9 8 ) s h o w s  th a t  th e  m a la r ia  s itu a tio n  in th e  b o rd e r  a re a s  

lin k e d  w ith  C o m b o d ia , L a o  P e o p le ' ร  D e m o c ra tic  R e p u b lic  is m o re  s e r io u s  th a n  

o th e rs .

L a o  P e o p le  'ร  D e m o c ra tic  R e p u b lic  h a s  s e r io u s ly  s u ffe re d  fro m  m a ia ria  

a c c o rd in g  to  m a la r ia  p re v a le n c e  เท all 17 p ro v in c e s  a n d  m a la ria  tra n s m is s io n  a ll 

y e a r  ro u n d  a s  re p o r te d  b y  P h o ls e n a  (1 9 9 2 ). T h e  m o rta lity  w a s  v e ry  h ig h . 

P la s m o d iu m  fa lc ip a ru m  is th e  p re d o m in a n t s p e c ie s .
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M a la r ia  h a s  b e e n  id e n t if ie d  a s  th e  m o s t im p o r ta n t p u b lic  h e a lth  p ro b le m  in 

M y a n m a r a c c o rd in g  to  F T in  (1 9 9 2 ).

1.4 Border Crossing Movement

A fte r  im p le m e n ta tio n  o f  th e  “O p e n  D o o r ” p o lic y , C h in a  b o rd e r  t ra d e  h as  

b e e n  v e ry  f lo u r is h e d . B o th  s id e s  o f  p e o p le  c a n  g e t  b e n e f it  fro m  th e  in te rn a tio n a l 

tra d e , t im b e r  1 m in e r  a n d  o th e r  a s p e c t c o o p e ra t io n  s o  th a t m a n y  p e o p le  g a th e r  to  

s ta y  a t th e  b o rd e r  a re a  in  b o th  s id e s  1 w h ic h  c a u s e  a n  in c re a s e  o f  m o b ile  

p o p u la t io n . B e fo re  1 9 8 5 , th e re  a re  3 7 2 ,8 4 5  c ro s s in g  fro m  M y a n m a r in to  Y u n n a n  

a t W a n d in g  p e r  y e a r. D u r in g  1990, T h e re  a re  1 ,2 3 0 ,4 6 2  c ro s s in g s  fro m  M y a n m a r 

in to  W a n d in g . D u r in g  1 995 , T h e re  a re  1 ,0 9 0 ,0 0 0  c ro s s in g  a t W a n d in g  a n d

2 ,7 3 7 ,0 0 0  c ro s s in g s  a t  R uili. It h a d  m o re  th a n  7 ,0 0 0 ,0 0 0  p e rs o n  t im e s  c ro s s in g  

b o rd e r  o ff ic ia lly  in 1 99 5 . T h e  n u m b e r  s h o w e d  b y  s ta tis tic s  h a d  a lre a d y  o v e r  

1 3 ,0 0 0 ,0 0 0  p e rs o n  tim e s  in  1997.

H o w e v e r, It a ls o  in c re a s e s  th e  r is k  to  s p re a d  m a la r ia  tra n s m is s io n . 

H is to r ic a lly , p e o p le  s h a re  s o m e  c u ltu re , la n g u a g e , o r  e th n ic , T h e y  m a rr ie d  e a c h  

o th e r. T h e y  g o  to  v is it  re la t iv e s  on  th e  n e ig h b o r  c o u n try  n o rm a lly . M e a n w h ile , w ith  

th e  h e lp  o f  th e  c o m p lic a t io n  o f  g e o g ra p h ic  s itu a tio n , s o m e  ille g a l c ro s s in g  

o c c u r re d  d u e  to  th e  b e n e fit. T h e  rea l f ig u re  o f c ro s s in g  b o rd e r  is m u c h  h ig h e r 

th a n  th e  f ig u re  re p o r te d  o ffic ia lly . T h is  c o m e s  to  th e  n e e d  o f id e n t if ic a t io n  o f th e  

ro le  o f  m o b ile  p o p u la t io n  เท th e  b o rd e r  m a la ria  tra n s m is s io n .

1.5 Malaria Reporting System in Yunnan, China

เท C h in a , M a la r ia  is o n e  o f 3 5  n o tifia b le  c o m m u n ic a b le  d is e a s e , w h ic h  a re  

o b lig e d  to  b e  re p o rte d  m o n th ly  b y  a il p u b lic  h e a lth  fa c ilit ie s  fro m  p e r ip h e ra l to
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c e n tra l le ve l. T h e  a n t i-e p id e m ic  a n d  p re v e n tiv e  s ta tio n  w ill b e  in c h a rg e  o f 

m a la r ia  re p o r t in g  s y s te m  ( F ig u re  2  ). O n o n e  h a n d . D ia g n o s is  b y  ty p ic a l c lin ic  

s y m p to m s  a n d  p re s u m p tiv e  tre a tm e n t a re  s till p la y in g  ro le  เท e a r ly  d ia g n o s is  o f 

m a la r ia  in  ru ra l a re a s  d u e  to  th e  in a c c e s s ib il ity  to  h e a lth  fa c ilit ie s  w ith  

m ic ro s c o p y  a n d  m ic ro s c o p is t, b u t th e  re p o r t in g  s y s te m  m a in ly  s h o w  th e  fig u re s  

c o n firm e d  b y  m ic ro s c o p e s . M o re o v e r, fo re ig n  c a s e s  h a v e  b e e n  e x c lu d e d  fro m  th e  

re p o r t s y s te m . O n  th e  o th e r  h a n d , U n d e rre p o r t in g  is a n o th e r  s to ry . Z h u  D e -fu ‘s 

s u iv e y  s h o w  th a t th e  m a la r ia  c a s e  in th e  re a lity  is 5 t im e s  o r  5  t im e s  m o re  in 

1995. T h ird , W ith  th e  e c o n o m ic  re fo rm  in C h in a , m o re  a n d  m o re  p r iv a te  c lin ic  

a n d  h o s p ita l is g ro w in g  up . B u t th is  k in d  fa c ili ty  is n ’t  in c lu d in g  th e  d is e a s e  

re p o r t in g  s y s te m  yet. M e a n w h ile , p a y m e n t m e c h a n is m  d e c id e  th a t m a la ria  p a tie n t 

w ill p a y  fo r  s e rv ic e  b y  o u t o f  p o c k e t  T h e y  c a n  g o  a n y w h e re  a s  th e y  like , e v e n  

s e lf- tre a tm e n t. T h e re fo re , It is h a rd  to  k n o w  th e  m a g n itu d e  o f  m a la ria , e s p e c ia lly  

in  th e  b o r d e r  a rea . M o d e lin g  its im p a c t w ill h e lp  US to  b e tte r  e s tim a te  th e  

p ro b le m  a n d  c o m e  to  th e  a p p ro p r ia te  c o n tro l s tra te g y .

A s  th e  fro n tie r  o f  s o u th w e s t o f  C h in a . D iv e rs ity  o f  m in o r  n a tio n a lity  c u ltu re  

a n d  la n d s c a p e  in Y u n n a n  a b s tra c t  th e  p e o p le  เท in la n d  o f  C h in a . M o s t o f  th e m  

c o m e  fro m  lo w - m a la ria  o r  n o n -m a la ria  tra n s m is s io n  p ro v in c e . T h e ir  im m u n ity  is 

lo w e r  th a n  th e  lo ca l p e o p le  เท th e  b o rd e r. It is e a s y  to  g e t in fe c tio n  fo r  th e m  เท 

th e  b o rd e r. T h a t w ill c a u s e  m a la r ia  im p o rt to  in la n d  p ro v in c e  to o  w h e n  th e y  re tu rn  

in fe c te d  w ith  m a la ria . F o c u s in g  th e  b o rd e r m a la r ia  c o n tro l is n o t o n ly  v a lu a b le  fo r  

re d u c in g  m o rb id ity  a n d  m o rta lity  o f  m a la ria  in Y u nn a n , b u t m e a n in g fu l fo r  o th e r  

p ro v in c e  o f  C h in a  as w e ll.
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F ig u re  2. M a la r ia  c a s e  re p o r tin g  sys te m  in Y u n n a n  , C h in a

A -E & p  s ta tio n =  A n t i-e p id e m ic  a n d  p re v e n tiv e  s ta tio n

M o s t o f  d a ta  in Y u n n a n  c o m e  fro m  th is  in s titu te
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1.6  R e s e a rc h  Q u e s t io n :

A re  th e re  a n y  e ffe c t  o n  m a la ria  tra n s m is s io n  in th e  b o rd e r  a re a s  o f 

Y u n n a n  fro m  th e  b o rd e r  c ro s s in g  a m o n g  th e  in te rn a tio n a l b o rd e r  re g io n s ?  If 

have , D o e s  d if fe re n t c o u n try  p la y  sa m e  ro le  on  m a la r ia  tra n s m is s io n  in th is  

a re a s?

1.7  R e s e a rc h  O b je c t iv e s :

1) G ene ra l objectives:

T o  a n a ly z e  th e  m a la r ia  c o n tro l in th e  in te rn a tio n a l b o rd e r  a re a s  fro m  

e c o n o m ic  p o in t o f  v iew .

2) Specific objectives:

(1 ) T o  id e n tify  th e  ro le  o f  b o rd e r  c ro s s in g  m o v e m e n t เท m a la r ia  c o n tro l a s

a  w h o le  fo r  e a c h  b o rd e r  line  a n d  d e te rm in e  th e  m a g n itu d e  o f  m a la ria

tra n s m is s io n  in m o b ile  p o p u la t io n .

(2 ) T o  a n a ly z e  re s o u rc e  a llo c a tio n  o f  m a la r ia  c o n tro l a c tiv it ie s .

1.8 E x p e c te d  b e n e fits

T h e  s tu d y  w ill h e lp  us to  identify ' th e  e ffe c t  o f  th e  b o rd e r  -  c ro s s in g  

m o v e m e n t a n d  kn o w  th e  m a g n itu d e  o f m a la r ia  in th e  b o rd e r  a re a  m ore , th e n  try  

to  e x p lo re  th e  re s o u rc e  a llo c a tio n  o f  m a la ria  c o n tro l a c t iv it ie s  fro m  e c o n o m ic  p o in t 

o f v ie w . W e  h o p e  th is  s tu d y  w ill c o m e  u p  s o m e  p o lic y  im p lic a tio n  w h ic h  c a n  

b e n e fit  th e  m a la ria  c o n tro l in Y u n n a n . C h ina .
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