
Chapter 2

L iter a tu re  R e v ie w

2.1 Effect of Population Mobility on Malaria

A n c h a le e  S ig h a n e tr a -R e n a rd  ( 1 9 8 6 )  s tu d ie d  in -  s ig h ts  in to  th e  c o m p le x  

re la t io n s h ip s  b e tw e e n  s o c io e c o n o m ic  c h a ra c te r is t ic s  o f  p la c e s  w ith  h ig h  in c id e n c e  

o f  m a la r ia , th e  m o b ility  b e h a v io r  o f  p e o p le  liv in g  in  th o s e  p la c e s  a n d  th e ir  

im p lic a tio n s  fo r  th e  tra n s m is s io n  a n d  c o n tro l o f  m a la r ia  in  n o rth e rn  T h a ila n d . S he  

fo u n d  th a t  re m o te  a n d  u p la n d  fo re s ts  a n d  b o rd e r  s e ttle m e n ts  a re  th e  m o s t 

im p o r ta n t fa c to r  o f  p la c e . M o b ility  b e h a v io r  is c lo s e  to  e c o n o m ic  a c tiv it ie s , s u c h  

a s  fo re s t a n d  m in in g  in d u s try , tra d e r , la b o re rs  o f  re fu g e e s  w h o  a re  m o v in g  b a c k  

a n d  fo rth  a c ro s s  th e  b o rd e rs  a n d  s o m e  o th e r  ille g a l a c tiv it ie s . S in c e  c o n tro l 

m e a s u re s  d e s ig n e d  fo r  g e n e ra l p o p u la t io n  a re  n o t e ffe c t iv e  a m o n g  h ig h ly  m o b ile  

p o p u la t io n s , e s p e c ia lly  fo r  il le g a l m o v e m e n t. T h e n , S h e  s u g g e s ts  th a t c o n tro l 

p ro g ra m s  s h o u ld  b e  ta rg e te d  a t h ig h -r is k  g ro u p s  in w a y s  th a t a re  a p p ro p r ia te  fo r  

th e ir  s o c io e c o n o m ic  a c tiv it ie s , c u ltu re  a n d  g e o g ra p h ic .

F e rn a n d o  (c ite d  b y  S in g h a n e tra -R e n a rd  ,1 9 8 4 ) fo u n d  th a t h u m a n  p o p u la t io n  

m o v e m e n t c lo s e ly  a s s o c ia te  w ith  tra n s m is s io n  o f  t ro p ic a l d is e a s e . เท S o u th e a s t 

A s ia n  m o v e m e n t h a v e  b e e n  re p o r te d  to  b e  m a jo r  fa c to r  in m a la ria  tra n s m is s io n .

As Prothero M. R. (1965) pointed out that migrant labor bring fresh 

malaria infections and thus built up and maintained the reservoirs of malaria 

transmission when their return each year from working and passing though 

malaria's areas. The more localized movement that take place during the dry 

season make it difficult to local people for administering various anti-malaria
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m e a s u re s . E ven in th e  u n s e ttle d  c o n d it io n s  o f th e  p a s t in A fr ic a . T h e re  w e re  

a lw a y s  p e o p le  w h o  w e re  p re p a re d  to  fa c e  d if fe re n t a n d  d a n g e rs  in re tu rn  fo r  

e c o n o m ic  g a in . เท a d d it io n  to  a g r ic u ltu re  d e v e lo p m e n t th e re  h a s  a ls o  b e e n  a 

w id e - s p r e a d  a n d  in s o m e  in s ta n c e s , la rg e  s c a le  e x p lo ita tio n  o f m in e ra ls .

W a n g  e t a t. (1994) s u rv e y e d  s o m e  m o b ile  p o p u la t io n  w h o  le ft fo r  

M y a n m a r b o rd e r  a re a s . 5,286 b lo o d  s m e a r w e re  re a d  a n d  1,028 o f th e m  w e re  

p o s itiv e . F u rth e r, th e  s tu d y  in d ic a te d  th a t th e  m a la r ia  in c id e n c e  d ire c t ly  c lo s e  w ith  

th e  le n g th  o f s ta y  in M y a n m a r. T h e  in c id e n c e  ra te s  o f th o s e  w h o  s ta y e d  เท 

M y a n m a r fo r  1, 2, 3 d a y s  o r  m o re  w e re  6.3 % (1 3 /2 0 6  ), 18.2% ( 10 /55) ,  a n d  

31.03% (9/29 ), re s p e c tiv e ly .

Hu Hong (1998 ) studied the factors influencing malaria endemic in 

Yunnan province by mapping through geographical Information System (GIS) with 

multiple regression analysis, She showed us that the combined effects of 

physical environment, the presence of efficient vector species and mobile 

population along international borders with Myanmar, Lao, PDR, and Vietnam is 

the mainly factors. She pointed out that a border county will have an extra 

higher malaria incidence rate of 6.51 per ten thousand population when it was 

compared to a county which does not share the border line with the three 

foreign countries.

2.2 Economic study of Malaria Control

E ttlin g  e t a l (1 9 9 4 ) c a rr ie d  o u t a s u rv e y  re la te d  to  m a la r ia  k n o w le d g e , 

a tt itu d e s  a n d  p ra c t ic e s  (KAP ) in M a la w i in 1992. S h e  fo u n d  th a t h o u s e h o ld  

in c o m e  leve l w o u ld  e ffe c t e x p e n d itu re  on  m a la r ia  p re v e n tio n . V e ry  lo w  in c o m e  

h o u s e h o ld s  s p e n d  le ss  re s o u rc e s  o n  m a la ria  p re v e n tio n . It is 4%  o f in c o m e  s p e n d in g



Mills (1993) conducted ล cost-effectiveness study of the vertically 

organized malaria control program in Nepal to assess the value of malaria 

control. Although it is concluded that the Nepalese program appears no less 

cost -  effective than many other health priority in developing country. She point 

out the malaria control is well worthwhile, especially if the magnitude and nature 

of control efforts are related to the level of risk.

K a m o l-R a ta n a k u l e t a l ( 1 9 9 3 )  c a rr ie d  o u t a f ie ld  tra il in m ig ra n t w o rk e rs  

to  c o m p a re  th e  e c o n o m ic  im p a c t o f  p e rm th r in - tre a te d  n e t w ith  th a t o f  u n tre a te d  

n e t a s  a  m e th o d  o f  m a la r ia  c o n tro l fo r  m ig ra n t w o rk e rs  in e a s te rn  T h a ila n d . 

D u r in g  th e  th ir ty  fiv e  w e e k s  o f  o b s e rv a tio n , 23 w o rk e r  u s in g  tre a te d  n e t a n d  33 
w o rk e rs  u s in g  u n tre a te d  n e t d e v e lo p e d  m a la r ia  w ith  28 a n d  51 e p is o d e s  

re s p e c t iv e ly  ( p=0.0029 ). F ro m  p ro v id e r  p e rs p e c tiv e , th e  n e t b e n e f it  o f u s in g  a 

t re a te d  n e t w a s  US $1.17 p e r  w o rk e r  a n d  US $  1.61 p e r  w o rk e r  fo rm  c o n s u m e r  

p e rs p e c tiv e . H e  c a m e  to  c o n c lu s io n  th a t im p re g n a te d  -  n e t p ro g ra m  w a s  c o s t  -  

s a v in g  a s  w e ll a s  o ffe r in g  im p ro v e d  e ffe c tiv e n e s s . It lik e ly  is th e  m o s t c o s t -  

e f fe c t iv e  a n d  c o s t - b e n e f i t  m e th o d  fo r  c o n tro llin g  m a la r ia  in  e a s te rn  T h a ila n d .

2.3 Allocation Efficiency and Equity

Pornchaiwiseskul (1993) has done an economic analysis of communicable 

disease control . He developed a framework which explain the effects of disease 

control on health risk and economic output and shown the relation as follows :

Log c  j. - Log c t_1 =ทุ t -p 1 ( 1 3  1 )

c t = th e  m o rb id ity  ra te  a t y e a r



Tj t = th e  tra n s m is s io n  ra te  

p  . = th e  p a tie n t re c o v e ry  ra te

T h re e  b a s ic  c o m p o n e n ts  in d e te rm in in g  th e  d is e a s e -s p e c if ic  m o rb id ity  a n d  

m o r ta lity  ra te  a re  I ) th e  tra n s m is s io n  ra te , I I  ) th e  p a t ie n t re c o v e  17 ra te  a n d  III ) 

th e  p a t ie n t d e a th  rate . A ll th re e  c o m p o n e n ts  c a n  b e  c o n tro lle d  o r  in f lu e n c e d  b y  

th e  d is e a s e  c o n tro l m e a s u r in g . B a s e  on  th e  m a in  th e o re tic a l id e a . A  m o d e l o f 

m o rb id ity  ra te s  w a s  s p e c if ie d .

Al_og c k t = a i 0 +  a  j 1 *MORB1 k t _ 1 + a  . 2 * MORB 2 k t_1 +

a j 3 * M O R B 3 M . 1 + a ,  4 * log Q R11. 1 f  a  . 5 * RVAG kt +

a i 6 * H C Kt  +  a i 7 * F O R D E N k t + a i 8 * D D T k t  +

* ABER + a * ABER
k, t-1

a i 7  = a , 9  = a M 0  = 0  ■ j = 2  ' 3

= s u b s c r ip t  in d e x  fo r  c ro s s  s e c tio n

= s u b s c r ip t  in d e x  fo r  y e a r

= se ts  o f  d is e a s e s  a n d  c a u s e s  o f  illn e s s  a n d  d e a th  ( = 1 ,2
, 3  ), 1 = m a la r ia  1 2  = a c u te  d ia r rh e a  1 3  = tu b e rc u lo s is

M O R B  ., . = a n n u a l d is e a s e  -s p e c if ic  m o rb id ity  ra te

D D T a m o u n t o f  D D T  use  p e r  p o p u la t io n  p e r  y e a r  a s  a p ro x y  fo r

m a la r ia  p re v e n tiv e  m e a s u re

A B E R = A n n u a l b le e d  e x a m in a tio n  ra te

R VAG  = R atio  o f  th e  a g r ic u ltu re  s e c to r  o u tp u t to  to ta l e c o n o m ic  a s
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a proxy for rural population proportion .

FORDEN =Forest density of proportion of forest land

Q =Per capita output measured in real terms

HC = No . of health center

Fie found that a lagged surveillance measures and DDT spraying will 

contribute negatively to malaria transmission.

A Log-linear model was fitted to explain the effects of health risk among 

different disease on economic output by employing marginal effects of different 

malaria control measures. Then, allocation efficiency and equity of malaria control 

were analyzed among health districts and each measure of control. Based on 

economic theory, he present the optimal condition of distribution to evaluate the 

efficiency and equity overtime and among health districts by making use of 

coefficient result from the developed model. Following the indication from 

analysis, allocating health resource เท such a way that the national lifetime social 

welfare is maximized, thus, overall allocation efficiency can be touched.

พ น  Weiping (1997) studied allocation efficiency and equity of malaria 

control in Yunnan province, China. Fie try to determined the relationship between 

malaria incidence rate and some malaria control activities, environmental factors, 

and social economic factors. เท his study, the result shows that mobile population 

effect on malaria transmission in Yunnan. Moreover, the two measures, the 

preventive medicine ( That is 1 chemoprophylaxis ) and mosquito control activities 

have negative effects on malaria transmission in Yunnan, o ther factors such as 

rainfall, temperature, and proportion of farmer population have positive effect on 

malaria incidence rate of Yunnan. They also play roles on influencing malaria 

transmission in Yunnan. There was not showed the evidence of GCP per capita 

associated with malaria transmission. Surveillance and anti-relapse therapy



measures did not show the evidence of relationship with malaria incidence rate in 

Yunnan. After based on the coefficient of regress analysis he analyze the 

allocation efficiency and equity by employing the marginal effect, he drew a 

conclusion that the more resources should be invested เท mosquito control 

activities and southeast and south west region need more resources in term of 

allocation efficiency and equity analysis.
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