
C H A P T E R  3

R e s e a r c h  M e t h o d o l o g y

3.1 R e se a rc h  Q u estio n :

Is diagnostic value o f  typhi dot test accurate (sensitiv ity  95%  and specificity  90% ) for 

diagnosis o f  typhoid  fever in V ietnam ese patients?

3.2 R e se a rc h  o b jec tiv e

3.2.1 .To determ ine the d iagnostic value o f  typhi dot test in d iagnosing  typhoid fever 

V ietnam ese patients

D eterm ine the sensitiv ity  and specificity  

- D eterm ine the positive and negative predictive value 

D eterm ine the accuracy

3.2.2 .To com pare the sensitiv ity  and specificity  o f  typhi dot to W idal test in 

diagnosing typhoid  fever in V ietnam ese patients.

3.3. H y p o th esis :

Typhi dot test is accurate and m ore accurate than W idal test in d iagnosing  typhoid 

fever in V ietnam ese patients.
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C o n c e p t u a l  F r a m e  W o r k .

3.4. Conceptual fram ew ork o f  the study (figure2).
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3 .5 .O p e ra tio n a l d e fin itio n

G roup 1:

D efinite typhoid  fever

B lood culture is positive for Salm onella typhi 

G roup 2:

High possib ility  o f  typhoid  fever

W hen blood culture is negative but the clinical feature m eet all criteria below :

- Has fever >=  7 days w ith  docum entation  o f  high fever >=39°c
- And has d iarrhea >=2 tim es/day, splenom egaly, hepatom egaly, rose spots, abdom inal 

ileus, abdom inal pain, relative bradycardia, m ental confusion, low er GI bleeding, 

intestinal perforation. A  patient m ust at least has four am ong them

- And afebrile betw een the first and fifth day o f  treatm ent w ith  C iprofloxacine for adult 

and C ephalosporin  (w ith  third generation) for children

A nd has no specific clinical sym ptom s o f  o ther d iseases and no tests suggesting  other 

diseases.

G roup3:

N on-typhoid  fever

B lood culture is positive for o ther organism s.

Or blood culture is negative and clinical feature does not m eet the criteria  o f  group 2.
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3.6. R e se a rc h  d esign :

O bservational cross-sectional study.

3.7. Target population
V ietnam ese patients w ho are suspected o f  having typhoid fever.

3.8. Study population
V ietnam ese patients w ho are suspected o f  having typhoid  fever and adm itted  in Long 

X uyen and Cai lay hospitals from  7/1999 to 15/5/2000.

3.9. S am p le  size:

The form ula used to calculate the sam ple size is:

Z 2 .P.Q

N = ___________

D 2

Estim ated sensitiv ity  o f  typhi dot test is 95%

Estim ated specificity  o f  typhi dot test is 90%

ว  = 5%.

For sensitiv ity  o f  typhi dot test 

(1.96 )2. ( 0.05 ).( 0.95 )

N  = ------ ------------------------------------------ = 73

( 0.05 ) 2

P = 0.95 

Q =  0.05

z=  1.96
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For specificity o f  typhi dot test 

( 1.96 )2.( 0.9 ).( 0.1)

N  = ----------------------------------------= 139

( 0.05 ) 2

The estim ated prevalence o f  typhoid fever cases am ong the clinically susspected  typhoid 

fever in T ien G iang and A n G iang province was 18-25% . So w ith 420 typhoid  fever 

suspected cases w e ensure that they w ill cover the required  num ber o f  typhoid  fever and 

non-typhoid fever patients.

3.10. Inclusion criteria
The eligible patients m ust m eet the follow ing criteria 

Inpatients

Do not have specific clinical sym ptom s o f  o ther disease at the tim e adm itted  to the 

hospitals.

- H ave fever >=37.8°c for >=  5 days.

3.11. Exclusion criteria
The patients are not w illing to participate in the study.
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3.12. Data collection
Eligible patients w ere adm itted to the LongX uyen and Cailay hospitals. A ll inform ation 

o f  m edical h istory and physical exam ination w ere recorded in the m edical record by 

physicians.

B lood specim en w ith  the patien ts’ code num ber and w ith  d ifferent codes: A for blood 

sam ple o f  typhi dot test and B for W idal test.

The results o f  b lood culture and w idal tests w ere recorded by physicians in m edical 

record.

The results o f  typhi dot test w ere recorded by a technician  in special record ( see 

appendix).

A t the end o f  every m onth, data collection  and entry w ere done.

All clinical sym ptom s w ere noted by the physicians.

3.13. Measurement
All inform ation o f  m edical history and clinical sym ptom s w ere noted and follow ed-up by 

the physicians.

B lood specim en w as draw n at once for culture (before antibiotic adm inistration) and after 

that for typhi do t and W idal test. B lood culture, typhi dot test, W idal test w ere done 

independently  by different group o f  experienced technicians.
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3.13.1 Blood culture

Blood cultures w ere done tw ice. The second blood culture w as done after the first one for 

30 m inutes. B lood sam ples w ere incubated in brain heart infusion broth (B H I) for 10 

days at 37°c. Subculture on b lood agar w ere m ade on day 1, 3, 5, 7, 9. I f  characteristic 

non-lactose-ferm enting colonies o f  Salm onella appeared, the organism  w as m ore 

specifically identified  on the basis o f  biochem ical reaction  and agglutination  w ith  specific 

antiserum .

3.13.2. Widal test

The W idal test w as perform ed w ith  suspension o f o  and H antigens from  Salm onella 

typhi, H antigen from  Salm onella paratyphi A, and H antigen from  S alm onella  paratyphi 

B. All antigen w ere ob tained  from  Pasteur Institu te o f  Ho Chi M inh City.

D iluted serum  w ith  d ifferent titers: 1:80, 1:100, 1:160, 1:200, 1:3 0 0 .. .w ith  the 

presentation o f  antigen 0  and H. The reaction w as kept at 37°c for 24 hours and the 

result can be in terpreted  after.

W idal test w as positive i f  the result o f  the second sam ple has 4-fold  rise w hen com pared 

to the first sam ple or it is considered positive w hen the H /or o  antibody titer is 1:100 or 

more.

3.13.3. Typhi dot test

1 pL contain ing 0.3 pg  o f  the 50 KD protein  w as dotted on to n itrocellu lose strip. A fter 

probing w ith  a 1 ะ 1 0 0  d ilu tion  serum , the strip w as w ashed, and antigen -  antibody 

com plexes w ere visualized  one hour after the addition o f  horseradish  peroxidase -
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conjugated antiserum  to hum an IgM  or IgG. A substrate, 4 -ch lo ro -l-naph tho l, w as added 

for color developm ent. Serum  containing either IgM  or IgG  antibodies to specific antigen 

gave a blue color as in tense as or m ore intense than the color o f  the positive control. The 

EIA was considered positive w hen the IgM  titer and/or IgG  titer w as >=1 :100.

R esults R ead as

C on tro l
p o s it iv e

C o n tro l
nega tive

P o s it iv e

N eg a tiv e

Ig M :  (+ )  
Ig G : (+ )

Ig M :  (+ )  
Ig G : ( - )

Ig M :  ( - )  
Ig G : (+ )



Ig M : ( - )  
Ig G : ( - )
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Ig M : ( - )  
Ig G : ( - )

Ig M : ( - )  
IgG : ( - )

Ig M : ( - )  
IgG : ( - )

The typhi dot test is repeated i f  the results are inconclusive:

I f  the color in tensity  o f  the negative control is sim ilar to the positive o f  the control. 

I f  the color in tensity  o f  the test serum  is high but not equal to the positive o f  the 

control.

The results o f  typhi dot test are interpreted as:

IgM  (+), IgG  (-): A cute typhoid fever.

IgM  (+), IgG  (+): A cute typhoid  fever.



IgM  (-), IgG  (-): N on-typhoid  fever

IgM  (-), IgG  (+): Possib ilities include:

- Previous successfully  treated case o f  typhoid fever. N ow  has another disease 

R e-infection o f  typhoid  fever.

Person w ho has been im m unized w ith  typhoid vaccine.

T yphoid carrier. N ow  has another disease.

The validity o f  typhi dot test is evaluated by determ ining the sensitiv ity , specificity, 

predictive value, accuracy. W idal test is reevaluated and com pared to typhi dot test.

D iseased w ith  positive test

Sensitivity =

All diseased
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D isease-free w ith  negative test

Specificity =  ------------------------------------------------------------

All disease-free

D iseased w ith  positive test 

Positive predictive value = -----------------------------------------

A ll w ith  positive test



Disease-free w ith positive test

False positive rate =

All disease-free

D isease-free w ith  negative test

N egative pred ictive value =

A ll w ith  negative test

D iseased w ith  negative test

False negative rate  =

All diseased

D iseased w ith  positive test + d isease-free w ith  negative test

A ccuracy =

All diseased + disease free

N um ber w ith  disease

Prevalence =

Total num ber o f  individuals in the study

3.14. Content validity o f criteria o f group 2.

The criteria  o f  th is group is com pletely  based on clinical sym ptom s. So the validity  

determ ining typhoid  fever o f  this criteria need to be tested.



These criteria  w ere sent to four experts o f  infectious diseases. They w ere asked to give 

their opinion for these criteria  by scoring.(see appendix)

1 = relatively  valid  criteria  

0 = N ot sure

- 1 = relatively  irrelevant criteria.

The criteria correlation  is calculated by using the form ula:

IC =  R / N

R: Total score o f  the criteria 

N: N um ber o f  experts

I f  IC is m ore than 0.5 that criteria w ill be accepted.

Results o f  score fro m  4 experts:

4 experts gave score: 1

So the criteria  o f  group 2 w ere accepted. It m eans that any patients w ho m eet the criteria 

o f  group 2  w ere accepted to high possib ility  o f  typhoid  fever.

3.15. Data analysis:

3.15.1. The validity o f  typhi dot and W idal test w ere analyzed based on : sensitiv ity , 

specificity , predictive value, false positive and false negative rate, accuracy.

3.15.2 Statistics:

The difference betw een sensitiv ity , specificity o f  typhi dot and W idal test w ere
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tested  by M e N em ar chi square test.
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