
RESEARCH METHODOLOGY

3.1 Research Design
The method of research désignons retrosp ective  and d escrip tivestudy
The study on e ffica cy  of the two regimens, Art + Dox and 

Oui + Dox, had been carried out in May, 1994 in a d is t r ic t  h osp ita l but 
i t  did not id e n tify  and measure cost data for c o s t-e ffe c t iv e n e ss  
an a lysis . For th is  reason, the study vas extended to analyze costs of 
the two m alarial treatment regimens in a d is tr ic t  h osp ira l. D escriptive  
study observed in p atien ts in h osp ita l over a 28 days period to c o lle c t  
costs and e ffe c tiv en e ss  data.

3.2 Population and Sample
3 .2 .1  Sample Unit

Falciparum malarial inpatient followed up for a 28 day period.
3 .2 .2  Inclusion  C riteria

The study has been carried out with these in c lu sion  c r ite r ia :
(1) Adult p a tie n ts , aged between 16 and 60 years, weighing more than 

40 kg. These patients were a lloca ted  in to  two groups for 
com parability.

(2) P o sitiv e  p.falciparum p a tien ts . Number of p arasites counted were 
more than 1 ,000/m icroliter of blood. Wheen the number of 
p arasites was lower than 1 ,OOO/microlitei of blood, i t  is  
d if f ic u l t  to measure the e ffe c t iv e n e ss  of the anti m alarial drug.

(3) Uncomplicated malaria cases.In  severe and complicated cases, 
including cerebral malaria, the p atien t may die in 1 or 2 days 
after  treatment due to com plications.

(4) Not su ffer in g  from uther in fec tio u s d isea ses . I f  p atien t su ffer  
from other in fectiou s d isea ses , the i l ln e s s  w ill be compounded, which make d if f ic u lt  to measure e ffe c t iv e n e ss .

(6) No use of other antim alarial drugs within 2 weeks before coming to  
h o sp ita l, since i f  patient used other antim alarial drugs within 2 
weeks, some antim alarial drugs may s t i l l  remain in p a tie n t's  bloods, complicating evaluation of the t e s t  drugs. Urine lest, for 
measuring antim alarial drug in p a t ie n t’s urine i f  p a tien t used 
antim alarial drug within the preceding 2 weeks.
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(6) Patient agreed to remain in the h osp ita l for 28 days to  measure 

e ffe c tiv en e ss  of antim alarial drugs and avoid malaria r e in fec tio n .
(7) Prior to  treatment, a medical h istory  was obtained, a phvsica] 

examination was performed, and laboratory stu d ies were conducted.
3 .2 .3  Exclusion C riteria

The exclusion  c r ite r ia  of study were:
(1) Pregnant women.
(2) Malarial p atien t with age le s s  than 16 years or more than 60 
years and weighing le s s  than 40 kg.

ใ . 2.4 A llocation  Technique
All p atien ts who met e l i g ib i l i t y  c r ite r ia  were assigned to one 

of two groups by simple randomization by drawing lo t:
If random number was odd, assigned t. 0  group Art + Dox.
If  random number was even, assigned to group Qui + Dox.

* In the Art + Dox group, p atien ts were treated with regimen:
Artemisinin (oral): 10 mg/kg/dav for 5 day.
Doxycycline (ora l): 2 mg/kg/day for 5 day.

The dose per day was divided in to 2 tim es, morning and afternoon.
•• In the Qui + Dox group, patien ts were treated with regimen:

Quinine su lfa te  (ora l): 30 mg/kg/day for 5 day.
Doxycycline (ora l): 2 mg/kg/day for โ) day.

The dose per day was a lso  divided in to  2 time, morning and afternoon.
After treatment with drugs of those two regimens, p a tien ts  with 

resistan ce  le v e l 1 in each group were treated  again by the same 
treatment regimen.

P atients with resistan ce le v e l 2 or le v e l 3 were treated  a lain  
by other antim alarial drugs such as mefloquine, fa ls im ef.

3 .2 .5  Sample s iz e
-  Using cure rate as the primary outcome, we expected that:

Expected cure rate of Ar-D for 5 days would be 98p6. 
Expected cure rate of Q-D for 5 days* would be 80?o.

- Sample s iz e  of study required:
Two group Art + Dox and Qui + Dox were independent groups
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PI = 0.98
P2 = 0.80
p error = 0.05
LeveL of s ig n ifica n ce  (a le v e l)  = 0.05 
The power (1- p) = 0.95

Type of data i s  counted data and d ifferen ce between the 
proportions being:

PI -  P2 = 0.98 -  0.80 
= 0.18

* N/group required the follow ing formula:

N/group =
2(Za + zp)1 X n (l -  n) 

(PI -  P2):
PI + P2

With Ii = ----------------
2

n
0.98 + 0.80

9

ท = 0.89

N/group =
2 (1.96 + 1 .2 8 ): X 0.89 (1 -  0.89) 

(0.98 -  0.80)-

N/group =
2 X 10.5 X 0.89 X 0.11

0.032
2.056
0.032

N/group = 64

* Sample s iz e  for two regimen groups w ill be:
N = 64 X 2 = 128

That means that the required sample s ize  for the two together 
regimen groups w ill be at le a st  128 falciparum malaria in p a tien ts .

3.3 Methods of Data C ollection
3.3 .1  E ffectiven ess Data C ollection

P atients were admitted in to h osp ita l and remained there for 28 
days. The e ffe c tiv en e ss  data was c o llec te d  from c lin ic a l  records by l i s l of p a tie n t’ริ name, side e f fe c t s , the parasiter la clearance Lillie and 
resistan ce lev e l (FJ , R2, R3Î to evaluate and ca lcu la te  e ffe c t iv e n e ss  as 
io liow s:
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Number of patien ts with side e f fe c ts :  Side e f f e c t s  were defined  
as signs that f i r s t  occurred or become more severe follow ing treatment.

Number of days to clear p arasite  in p a t ie n t's  blood to id en tify  
s e n s it iv i ty ,  resistan ce  lev e l Rl, R2, R3: Blood s l id e  was taken for 
thick and th ins film  at day DO, Dl, D2, D3, D7, D14, D21, D28 (DO is  
the day before treatm ent).

Parasite density was determined by counting the number of 
parasites per 200 white blood c e l l s  ill a thick film  and was expressed as 
numuer of p arasites per m icroliter  of blood. Blood film s were declared 
negative i f  no parasite was seen in 200 o i l  immersion f ie ld s  on a thick  
film .

Figure 3.1 Malaria Treatment and 28 Days Follow Up Period
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3 . 3 . 2  Cos  I s  D a t a  C o l l e c t i o n

1) Cost Incurred by Patient
Costs incurred bv p a tien t were co llected  by interviewing 

p a tien t and accompanying person.
* Interview p a tie n ts  for d irec t cost and in d ire c t cost data 
incurred by p a tie n t:

-  Drug costs (non an tim alaria l drug)?
- Time costs-ineome loss due to i l ln e s s  and treatment- period:
- Total household income per year?- Number of people in his or her family who worked to earn the 

income?
- Travel costs: Money paid for trav e l to hosp ital and from 

hosp ita l to th e ir  home?
Cost, of food during treatm ent period: Average expenditure lot 
food per day in  treatm ent period in hosp ital?

* Interview p a t ie n t 's  accompanying person:
-  Travel costs: money paid for trav e l from home to  hosp ita l and 

from hosp ital to th e ir  home?
- Time cost: Number of days he or she stayed in hosp ital to take 

care of the patien t?
- Total household income per year?
- Number of people in h is or her family who worked to  earn the 

income?
- Number of working days?
- Cost of food: Average money paid for food per day when staying 

with p a tien t in  the hospital?
2) Costs incurred by provider

Costs incurred by provider were co llected  by interview ing 
relevent persons: manager in hosp ita l or d i s t r i c t  hea lth  serv ice for 
d irec t and in d ire c t costs.
* Personnel cost:

- L is t the medical s ta f f :  Doctors, nurses, e tc . in c l in ic a l  
roon, where malaria p a tien t is  trea ted  and personnel in other

departm ents.-  Record th e ir  salary  and any allowance received by them per 
month?-  To determine what proportion of time used per bed per 
month?- Estimating the costs of each medical s ta f f  per bed per 
month?- Proportion of bed used for malaria p a tie n t or average number 
of beds used per day, per month in h o sp ita l.
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* Drugs costs.
Data from in p a tien t record for drugs used include an tim alaria i drugs 
and non-antim alarial drug.
Cost of drugs and transpo rt cost of drug to h o sp ita ] .
* Small equipment, medical supplies in laboratory and th e ir  cost.
* Building maintenance cost.

Record tile building maintenance expenditure per year.
Estimate the proportion of space used.
Estimate number of bfd day used per year.
Calculate building maintenance per bed used per day.

* Operating costs.
-  Furniture costs?

L ist the o ffic e  fu rn itu re .
Estimate the current value.
Find out the discount ra te  used by economic planning o ff ic e . 
Estimate useful l i f e  of fu rn itu re , resource from economics 
o f f ic e .
Use the annualization fac to r (From annualization  fac to r 
tab le) to  ca lcu la te  the annual cost of fu rn itu re  by dividing 
the current value of item by annualization fac to r.
Calculate fu rn itu re  cost per bed used per day.

-  Cost of e le c tr ic i ty  per month?
Calculate cost of e le c tr ic i ty  per bed used per day.

- Cost of telephone per month?Calculate the cost of telephone per bed per day.

3.4 Method of Data Analyses
3.4.1 The Costs -  E ffectiveness Analyses

Cost effec tiveness analysis is  a comparison of the cost 
of d iffe ren t drug regimens to achieve a u n it e ffec tiveness which is  the 
cost of each drug regimen divided by i t s  e ffec tiven ess: th a t is  cost 
e ffec tiven ess. The more co s t-e ffec tiv e  drug regimen is  th a t for which the lower costs per un it of effectiveness is  achieved. The lower co st- 
effec tiveness ra t io  is  re f le c ts  the b e tte r  treatm ent regimen.

3.4.2 S e n s itiv ity  Analysis
To measure costs and effectiveness of an tim alaria i drugs, 

p a tie n ts  were kept in hosp ital for a 28 days follow up period (in vivo 
te s t ,  WHO extended te s t  28 days observation).

In normal treatm ent conditions, m alarial p a tie n ts  are trea ted  
ill hosp ita l when they get. fever and p o sitiv e  p a ra s ite  t e s t .  The days of



treatm ent depend on an tim alaria l drug treatm ent duration . I f  p a tien ts  
are tre a ted  by Art + Dox and Qui + Dox drug regimens, they only stay in 
hosp ita l 5 days. Therefore the cost includes provider cost and cost 
incurred by p a tie n t which w ill change.

S en s itiv ity  analysis was used to analyze the costs and 
effec tiveness of two drug regimens in normal treatm ent p rac tice  with 5 
days of treatm ent in h o sp ita l.

3 .4 .3  S t a t i s t ic a l  S ign ifican t Test
The study inciuded two independent groups, so the Chi-Square 

te s t  was used to te s t  the s t a t i s t i c a l  sign ificance of outcome between 
two two treatm ent regimens by general two-way contingency. If  one of 
observation was le ss  than 5, F ish e r 's  exact te s t  was used.
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