
CHAPTER II
LITERATURE REVIEW

2.1 Transmission of Dengue Virus
D e n g u e  v ir u se s  are tra n sm itted  to  h u m a n s th rou gh  th e  b ite  o f  in fe c te d  fe m a le  A e d e s  

m o sq u ito e s .  M o s q u ito e s  g e n e r a lly  a cq u ire  th e  v iru s w h ile  f e e d in g  o n  th e  b lo o d  o f  an 

in fe c te d  p erso n . A fte r  v iral in c u b a tio n  fo r  8 -1 0  d a y s , an in fe c te d  m o sq u ito  is c a p a b le , 

d u rin g  p r o b in g  an d  b lo o d  fe e d in g , o f  tr a n sm ittin g  th e v iru s, to  su sc e p tib le  in d iv id u a ls  

fo r  th e  rest o f  its  l ife . T h e  v iru s c ir c u la te s  in  th e  b lo o d  o f  in fe c te d  h u m a n s for  tw o  to  

s e v e n  d a y s , at a p p r o x im a te ly  th e  sa m e  t im e  as th e y  h a v e  fever; A e d e s  m o sq u ito e s  m a y  

a cq u ire  th e  v iru s  w h e n  th e y  fe e d  o n  an in d iv id u a l d u rin g  th is  p er io d  (W H O  r e v ise d , 

2002).

2.2 The Virus

D e n g u e  v ir u se s , s in g le  stran d ed  R N A  v ir u se s  o f  th e  fa m ily  F la v iv ir id a e , are th e  m o st  

c o m m o n  c a u s e  o f  arb ov ira l d is e a s e  in  th e  w o r ld  (9 ) . T h ere  are fo u r  c lo s e ly  re la ted , but 

a n t ig e n ic a lly  d is t in c t, v iru s se r o ty p e s  n a m e ly  D E N -1 , D E N - 2 , D E N - 3 ,  and  D E N -4 .  

In fe c t io n  w ith  o n e  o f  th o se  s e r o ty p e s  d o e s  n o t p r o v id e  c r o s s -p r o te c t iv e  im m u n ity , so  

p e r so n s  l iv in g  in a d e n g u e -e n d e m ic  area can  h a v e  fo u r  d e n g u e  in fe c t io n s  d u rin g  their  

l i f e t im e s  (C D C , 2 0 0 1 ) .

2.3 The Vector

T h e  m ain  v e c to r  o f  D H F  in T h a ila n d , as e ls e w h e r e  in th e  W H O  S o u th -E a st  A s ia  

R e g io n , is  A e. a eg yp ti. A e. a lb o p ic tu s  is  u n c o m m o n  in B a n g k o k  but its d is tr ib u tio n  and  

p o p u la tio n  b e g in s  to  in c r e a se  in th e  su b u rb s and  is  p articu la r ly  h ig h  in rural areas. Ae.
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a e g y p ti  w a s  in it ia lly  fo u n d  m a in ly  in urban areas but in  the last d e c a d e  it in crea sed  

s te a d ily  in  rural areas as w e ll .

A e d e s  la y s  h er  e g g s  o n ly  in c le a n  w ater . W h en  fr e sh ly  la id , th e  e g g s  are w h ite  but so o n  

turn b la c k  in  c o lo r . T h e  y o u n g  la rva e  so o n  c a st th e ir  sk in  as th e y  ra p id ly  g r o w  and  

reach  th e  p u p a  s ta g e . T h e  p u p a e  r ise  to  th e  su r fa ce  o f  w a ter  w h e r e  th e  top  o f  th e  pupal 

c a s e  o p e n s  an d  e m e r g e s  th e  n e w  ad u lt (M o rtim er , 1 9 9 8 ).

A e d e s  b re e d s  in w a ter  s to ra g e  ta n k s /c is te m s , d ru m s, f lo w e r  v a se s  w ith  w a ter , p o tted  

p lan t w ith  sa u c e r s , o rn a m en ta l p o o ls /fo u n ta in s , r o o f  gu tters /su n  sh a d e s , an im al w a ter  

c o n ta in e r s , ant traps, u sed  ty res , d isc a r d e d  la rge  a p p lia n c e s , d isc a r d e d  b u c k e ts , tin ca n s , 

as w e ll  as in  tree h o le s  and  rock  h o le s  (W H O , 1 9 9 9 ).

A e d e s  is  v e r y  d o m e s t ic a te d  and  p refer  h u m an  b lo o d  to an im al b lo o d . T h ere  are n o  

in te r m e d ia te  v e c to r s  for d e n g u e  v iru s. It is  a m a n -m o sq u ito -m a n  r e la tio n sh ip . T h e  v iru s  

r e m a in s  in  th e  sa liv a r y  g la n d s  o f  th e  m o sq u ito , and  w h e n  sh e  b ite s  fo r  fo o d , sh e  in je c ts  

sa liv a  in to  th e  w o u n d  w h e r e  th e  a n ti-c o a g u la n ts  c o n ta in e d  in  h er  sa l iv a  fa c il ita te  

fe e d in g , at th e  sa m e  t im e , sh e  a lso  in je c ts  the v iru s in to  th e  h o st  (M o rtim er , 1 9 9 8 ). T h is  

m o s q u ito  is  a d a y -b ite r  w h ic h  rests  in d o o r  and  is  m o st  a c t iv e  in  th e  tw o  h ou r p er io d  

after  su n r ise  an d  b e fo r e  su n se t . (A u stra lia n  D ep a rtm en t o f  H ea lth  A g e in g , 2 0 0 1 ) .

2.4 The Host

In h u m a n s , e a c h  o f  the fo u r  d e n g u e  v iru s se r o ty p e s  h as b een  a s so c ia te d  w ith  D e n g u e  

F e v e r  an d  w ith  D H F . S tu d ie s  in C u b a  and T h a ila n d  h a v e  sh o w n  a c o n s is te n t ly  h igh  

a s s o c ia t io n  b e tw e e n  D E N -2  in fe c tio n  and  D H F /D S S , but in th e  1 9 7 6  - 1 9 7 8  In d o n e s ia , 

1 9 8 0  - 1 9 8 2  M a la y s ia , and  1 9 8 9  - 9 0  T ah iti e p id e m ic s , and  fro m  1 9 8 3  o n w a rd s in
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T h a ila n d , D E N -3  w a s  th e  p red o m in a n t se r o ty p e  r e c o v e r e d  fro m  p a tien ts  w ith  se v e r e  

d is e a se . In th e  1 9 8 4  M e x ic o , th e  1 9 8 6  P u erto  R ic o , and  th e  1 9 8 9  E l S a lv a d o r  ou tb rea k s, 

D E N - 4  w a s  m o st  o fte n  iso la te d  fro m  D H F  p a tien ts .

D S S  o c c u r s  w ith  h ig h er  fr e q u e n c y  in tw o  im m u n o lo g ic a l ly  d e f in e d  grou p s: ch ild ren  

w h o  h a v e  e x p e r ie n c e d  a p r e v io u s  d e n g u e  in fe c t io n , and in fa n ts  w ith  w a n in g  le v e ls  o f  

m atern al d e n g u e  a n tib o d y . T h e  a cu te  p h a se  o f  in fe c t io n , f o l lo w in g  an in c u b a tio n  o f  3 - 

14 d a y s , la s ts  ab ou t 5 - 7 d a y s  and  is  f o l lo w e d  b y  an im m u n e  r e sp o n se . T h e  first 

in fe c t io n  p r o d u c e s  l i f e - lo n g  im m u n ity  to th e  in fe c t in g  se r o ty p e  but o n ly  tem p o ra ry  and  

p artia l p ro tec tio n  a g a in st the o th er  th ree  s e r o ty p e s , and  se c o n d a r y  or  seq u en tia l  

in fe c t io n s  are p o s s ib le  a fter a sh ort t im e . T r a n sm iss io n  o f  d e n g u e  v iru s fro m  in fe c te d  

h u m a n s to  fe e d in g  m o sq u ito e s  is  d e te r m in e d  b y  th e  m a g n itu d e  and  d u ration  o f  v ir a e m ia  

in th e  h u m an  h ost; p erso n s  w ith  h ig h  v ir a e m ia  p r o v id e  a h ig h e r  in fe c t io u s  d o s e  o f  v iru s  

to  th e  fe e d in g  m o sq u ito , n o r m a lly  le a d in g  to  a grea ter  p e r c e n ta g e  o f  fe e d in g  m o sq u ito e s  

b e c o m in g  in fe c te d , a lth o u g h  e v e n  v e r y  lo w  le v e ls  o f  v iru s in  b lo o d  m a y  b e  in fe c t io u s  to  

s o m e  v e c to r  m o sq u ito e s . (W H O , 1 9 9 7 ).
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2.5 Operational Definitions for Dengue Fever, Dengue Hemorrhagic Fever and 
Dengue Shock Syndrome (P an  A m e r ic a n  H ea lth  O r g a n iz a t io n , 2 0 0 0 )

2.5.1 Case Definition of Dengue Fever

A n  a cu te  i l ln e s s  o f  2 -7  d a y  d u ra tion  w ith  tw o  or  m o re  o f  th e  f o l lo w in g  s ig n s  and  

sy m p to m s:  h ea d a c h e , retro -orb ita l p a in , m u s c le  p a in , jo in t  p a in , rash , h em o rrh a g ic  

m a n ife s ta tio n , and  le u c o p e n ia .

L a b o ra to ry  C riter ia  for  D ia g n o s is  o f  D e n g u e  F e v e r  in c lu d e  o n e  or m o re  o f  the  

fo llo w in g :

Iso la tio n  o f  d e n g u e  v iru s fro m  seru m , p la sm a , le u c o c y te s ,  or  a u to p sy  

sa m p le s .

A  fo u r  fo ld  or  g rea ter  c h a n g e  in  r e c ip ro ca l Ig G  or Ig M  a n tib o d y  titres to  o n e  

or  m o re  d e n g u e  v iru s a n tig e n s  in  p a ired  seru m  sa m p le s  b y  E IA .

D e te c t io n  o f  v ira l g e n o m ic  s e q u e n c e s  in a u to p sy  t is s u e , seru m  or  C S F  

sa m p le s  b y  p o ly m e r a se  ch a in  rea c tio n .
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2.5.2 Criteria for Dengue Hemorrhagic Fever

A case of dengue with hemorrhagic tendencies evidenced by one or more of the 

following:

Positive tourniquet test 

Petechiae, ecchymoses or pupura

Bleeding: mucosa, gastrointestinal tract, injection sites or other

Haematemesis or melaena and thrombocytopenia (100,000 cells or less per 

cubic mm) and evidence of plasma leakage due to increased vascular 

permeability, manifested by one or more of the following:

More than 20% rise in average hematocrit for age and sex

More than 20% drop in hematocrit following volume replacement treatment 
compared baseline

Signs of plasma leakage (pleural effusion, ascites, hypoproteinemia).

2.5.3 Dengue Shock Syndrome

It is defined as having all the above criteria, plus evidence of circulatory failure 

manifested by rapid and weak pulse, and narrow pulse pressure (less than 20 mmHg) or 

hypotension for age, cold clammy skin, and altered mental status.
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2.6 Prevention and Control

In general, dengue control programmes in the South East Asia Region have not been 

very successful, primarily because they have relied almost exclusively on space 

spraying of insecticides for adult mosquito control. As a result, A e d e s  a e g y p ti and other 

dengue vectors in several countries have developed resistance to insecticides (WHO, 
1999). With no new mosquito control technology available, in recent years public 

health authorities have emphasized dengue prevention and mosquito control through 

community efforts to reduce larval breeding sources (CDC, 2001). As dengue vaccine 

are still under trial and there is no specific treatment for Dengue Fever, the only 

effective measure to prevent and control dengue is by preventing transmission of the 

disease by the Aedes mosquito (WHO, 2002). Prevention and control measures require 

active community participation and cooperation; therefore it is important to know the 

level of knowledge, attitude, and practices (K, A, P) of the community regarding 

Dengue Fever (Hairi et al, 2003).

2.7 Behavioral Theories

There are several theories based on various perspectives of behavioral change. When 

comparing, the Health Belief Model considers more comprehensively about factors that 
can influence preventive health behavior than any other behavioral models (Anspaugh 

et al, 2000).

The Health Belief Model is a psychological model that attempts to explain and predict 
health behaviors by focusing on the attitudes and beliefs of individuals. It was 

developed in the 1950s as part of an effort by social psychologists in the United States
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Public Health Service to explain the lack of public participation in health screening and 

prevention programmes. Since then, the Health Belief Model has been adapted to 

explore a variety of long- and short-term health behaviors. In the Health Belief Model, 
two major factors influence the likelihood that a person will adopt a recommended 

preventive health action. First they must feel personally threatened by the disease i.e. 
they must feel personally susceptible to a disease with serious or severe consequences. 
Second they must believe that the benefits of taking the preventive action outweigh the 

perceived barriers to (and/or costs of) preventive action (Rosenstock, Strecher and 

Becker, 1994).

2.8 KAP studies on Dengue Fever

2.8.1 Relationship between Demographic Characteristics and Attitude

In a K, A, p study on dengue among selected rural communities in the Kuala Kangsar 

District, Malaysia during June, 2002, females (92.1%) appeared to have a better attitude 

towards the prevention of Aedes as compared to males (90.7%). Regarding the age 

group, those aged 50 and above (92.5%) showed a better attitude compared to those 

below 50 years (90%). For the level of education, all levels show good attitude (>90%). 
For the level of literacy, those who were illiterate showed a better attitude (100%) than 

those who were literate (90%). For the income class, the higher the income, the poorer 

the attitude. However, none of these observations were statistically significant (Hairi et
al, 2003)
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2.8.2 Relationship between Knowledge and Attitude

In a survey of knowledge and attitude in a population about dengue transmission in the 

region of Campinas Sao Paulo, Brazil in 1998, there was a major gap between 

knowledge and attitude in all regions (Donalisio, 2001). However, a K, A, p study on 

dengue among selected rural communities in the Kuala Kangsar District, Malaysia 

during June, 2002, found a significant association (p = 0.047) between knowledge of 

dengue and attitude towards Aedes control (Hairi et al, 2003).

2.8.3 Relationship between Knowledge and Practice

There have been contradictory results in previous studies with regards to the 

relationship between knowledge and practice of Dengue Fever. In some places, better 

knowledge of Dengue Fever was related to better practice in preventive and control 
measures. However, in other places knowledge of Dengue Fever was not accompanied 

by behavioral change.

According to a structured questionnaire survey regarding knowledge and use of 

preventive measures related to Dengue Fever in Northern Thailand in May 2001, 
persons with knowledge of dengue reported a significantly higher use of preventive 

measures than persons without knowledge of dengue (Van Benthem, 2002). A similar 

result was found in a survey of adult residents, mainly housewives about knowledge, 
attitude and practice of the prevention of DHF in the municipality of Mae Sot, Tak 

Province in 1990. In this survey, a total of 417 respondents from 417 households
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selected by a systematic-cluster sampling method were interviewed. Those respondents 

who reported applying larval control methods for drinking-water containers, had 

significantly (p<0.05) higher knowledge about larval control measures than those who 

did not apply anti-larval measures (Swaddiwudhipong, 1992). Similarly, in Puerto 

Rico, health education programs for dengue prevention, were evaluated separately 

using knowledge and practices surveys administered to children and their parents, 
surveys of house lots for larval container habitats and focus group discussions. 
Exposure to the programs was associated with increased dengue-related knowledge, 
increased proportion of tires protected from rain, decreased proportion of water storage 

containers positive for mosquito larvae, and increased indoor use of aerosol insecticides 

(Winch, 2002). Another example of positive relationship between knowledge and 

practice of dengue prevention was found in a survey of housewives’ behavior towards 

control of DHF in Surabaya in Indonesia, a significant correlation was found between 

the housewives’ knowledge and their practice in controlling DHF. Better knowledge 

had better practices as high as 3.43 times (Andajani and Sustini, 1999).

Contrary to the above findings, a knowledge, attitude, and practice study, carried out by 

using structured interviews and mosquito larval survey of household compounds in 

Trinidad and Tobago found that respondents’ knowledge about dengue prevention 

methods was not correlated with practice (Rosenbaum, 1995). Similarly, an evaluation 

of the results of an educational campaign and a survey of the relationship between 

population’s knowledge and habits about dengue prevention and control in Sao Jose do 

Rio Preco, Sao Paulo State, Brazil, it was discovered that despite increased knowledge, 
the local population’s habits did not change (Chiaravalloti, 1998).
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2.8.4 Relationship between Attitude and Practice

The result of a study of factors affecting DHF prevention behavior in Nhatchanh 

commune, Benluc District, Longan Province in Vietnam, indicated a statistically 

significant relationship between prevention behavior and housewives’ perception on 

severity and susceptibility to DHF as well as attitude on community-based prevention 

methods (Huu, 1998). Similarly, a descriptive study about preventive practice for 

dengue and its correlating factors in Phong Dien townlet residents, Thua Thien Hue 

Province, Vietnam, found that there was a significant association between the residents’ 
attitude and preventive practice (Quan, 2001). However, a different result was found in 

a KAP study on dengue among selected rural communities in the Kuala Kangsar 

District, Malaysia during June, 2002, in which there was no association between 

attitude and preventive practices on Dengue Fever (Hairi et al, 2003).
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