
CHAPTER 3

RESEARCH METHODOLOGY

3.1 Study Design

A descriptive case study, retrospective survey was conducted  for collecting 
inform ation about cost item s related to diarrhoeal disease m anagem ent in M anikgonj 
D istrict Hospital (A ppendix A) and Singair Thana H ealth C om plex (A ppendix B). 
S ingair Thana H ealth C om plex is in M anikgonj District.

3.2 Data/Information Collection

D ata w ere collected from  1st to 21st February, 1998 through hospital records 
survey, observation and interview  with the hospital authority.

To analyze the costs o f  treatm ent for diarrhoeal patients in the outpatient and 
in-patient departm ents o f  the D istrict Hospital and Thana H ealth C om plex from 
providers' perspective the inform ation and data w ere collected through field v isits are 
as follows:

a. O rganogram  o f  the D istrict Hospital and T hana H ealth com plex and 
inform ation on infrastructures such as area o f  different departm ents/units in square 
feet for allocating the costs. Total area o f  the hospital as well as d ifferent unit's area 
including d iarrhoea to calculate the average cost o f  the build ing for diarrhoea in 1997

b. N um ber and types o f  staffs w orking in the organizations w ith their m onthly 
salary structure and benefits and also the staffs related w ith the patient services o f  
diarrhoeal diseases in 1997 to calculate the recurrent cost for patient service



c. E lectricity, W ater and T elephone bill, Fuel and M aintenance costs o f  the 
vehicles in 1997 to calculate the am ount o f  costs for diarrhoeal patient service

d. Total num ber o f  O PD  patients or total num ber o f  OPD visits and total 
num ber o f  patients in IPD w ith average num ber o f  days stay in the IPD o f  D istrict 
H ospital and Thana H ealth Com plex. From  those num ber o f  diarrhoeal patients in 
O PD  and IPD w ith average num ber o f  days stay in IPD in 1997 co llected  for 
proportionate allocation o f  the annual costs to  diarrhoeal IPD and OPD

e. Total num ber o f  routine laboratory tests for all d iseases for IPD and O PD  at 
DH and THC, num ber o f  routine laboratory tests for diarrhoeal IPD and O PD  in 1997 
to calculate the total cost and average cost o f  tests for laboratory m aterials and than to 
calculate laboratory m aterial costs for diarrhoeal IPD and OPD

f. Total m aterial cost including laboratory tests and drugs for O PD  and IPD o f  
diarrhoea in 1997 to calculate average m aterial cost (including tests and drugs) per 
OPD visit and IPD per patient day, and also food cost for IPD per patient day

g. T im e spent/routine test by related  staffs like Laboratory Technician, 
Pathologists in 1997 to  calculate their salary cost for diarrhoea

h. Inform ation on activities o f  the staffs to calculate cost o f  tim e spent for 
activities i.e., D octor's tim e spent/patient for consultation, Laboratory T echnician and 
Pathologist's tim e spent/laboratory test and also o ther related staffs like Pharm acist, 
N urse, O rderly/M LSS to diarrhoeal patient service in 1997 to calculate the salary cost 
for diarrhoeal patient service in 1997

i. Responsibility or duty o f  the d ifferent category o f  staffs for direct and 
indirect services, w orking hour per day o f  the  staffs to calculate per hour salary cost 
o f  each related staffs for diarrhoeal patient service in 1997

j. Inform ation about cost and buying or m aking year o f  capital inputs, life tim e 
o f  the capital inputs, banking loan rate and scrap value rate at 1997 in order to 
estim ate average annual costs o f  the capital cost item s related to diarrhoeal patient
service.
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3.3 Conceptual Framework of Costing (Provider)

This study proposed to calculate the cost/v isit in O PD  and cost per patient day 
in IPD at D istrict H ospital and Thana H ealth C om plex in 1997 for the m anagem ent o f  
diarrhoeal disease and the conceptual fram ew ork o f  costing (provider) show n below  
in Figure 3.1.

Figure 3.1 The D ifferent C ost C om ponents Incurred by the Provider for H ospital 
C are and Services.
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H ere concentrated  to the provider cost w hen the patients treated  at the hospital 
and w anted to know  the unit cost o f  the provider for the m anagem ent o f  diarrhoeal 
patients at district and rural level. This inform ation will be helpful for patient service 
p lanning for efficient and effective m anagem ent o f  the disease along w ith  best 
utilization o f  scarce public as well as individual resources at d ifferent level.



3.4 Data Analysis

3.4.1 C ost C lassification:

Costs by inputs are classified  here into tw o groups:

C apital costs-are those cost item s that lasts longer than one year, 
including buildings, equipm ent, vehicles etc.

R ecurrent costs- are those cost item s that are used up in the course o f  a 
year and usually purchased regularly, such as drugs, m inor instrum ents, salary etc 
(Phillips e ta l ,  1993).

R ecurrent and capital costs also includes-

Patient service costs: these cost centers are responsib le for direct 
patient services. Patient services divided into tw o departm ents- outpatient and in­
patient departm ents.

Interm ediate costs: these costs are responsible for auxiliary services to 
patient service. Interm ediate cost consists o f  laboratory, pharm acy, and radiology 
(Shepard e t al, 1997). But diarrhoeal patients are not usually related  to radiology 
w ithout other diseases/com plications.

First o f  all costs data w ere grouped into capital cost and  recurrent cost items. 
C apital cost item s related with diarrhoeal patient services w ere build ing w ith furniture 
and fixtures, am bulance, jeep , m icroscope, m otorcycle and w ater pum p m achine.

R ecurrent cost item s w ere the salary cost o f  adm inistration  for support to 
patient services and to  reallocate the salary o f  adm inistration to IPD  and O PD  o f  
d iarrhoea, salary cost o f  personnel directly related  to diarrhoeal patient services , 
ETW  and FM  cost, drug cost, laboratory cost and others.



3 .4 .2  C a lc u la tio n  o f  C ap ita l C osts:

All the costs w ere evaluated at 1997 price and then calculated  average 
annual costs o f  all capital cost item s for diarrhoeal m anagem ent. To calculate the 
average annual costs o f  capital cost item /asset the follow ing inform ation is needed :

- bought /m ade in year w ith value o f  the item s/assets.

- life tim e o f  item s/assets 

-dom estic loan rate in 1997 

-scrap value rate in 1997

Annual cost of each capital cost item is then calculated using the 
following formula:

ACk = {Ct0 (1+ r ) ,997-‘° - รท / (1+ r )"-1997 }/n
where,

ACk = A verage annual cost o f  the capital cost item /asset in 1997 ;

c,0 = The purchase value or m aking cost o f  that capital cost item  at 
the year bought or m ade;

r =  Loan rate during the period o f  study;

to =  Purchase / m aking year ;

รท =  Scrap value at the end o f  life o f  capital item  (ท years) w hich has
scrap value;

ท =  Life o f  the capital item.

The annual capital cost o f  the Jeep o f  D istrict H ospital is then 
calculated  as follows:

Purchase value o f  the A m bulance =  1,200,000 Tk,

Loan rate during the study period =  14 %,

Study period =  1997,



Purchase year =  1992,

Scrap value a t the end o f  life o f  item  =  5%  o f  the value o f  the item  at 
purchase yeare =  1,200,000 * 0.05 =60,000 Tk

Life o f  the Jeep =  10 years and  it will end in the year 2001,

H ence, annual cost o f  the Jeep =  {1,200,000 (1+ 0.14)1997' 1992 - 60,000/

(1+0.14 )200M997 } /1 0  T k =  {1,200,000 (1+ 0.14 )5 - 60,000 /  (1+ 0.14 )4 }/10 Tk = 
(2310497.50 - 35524.82)/ 10 Tk =  2,274,972.68/10 Tk=227,497.27 Tk

Sim ilarly average annual costs o f  the capital cost item s o f  D istrict 
H ospital and Thana H ealth C om plex w ere calculated. Som e item s have scrap value 
and som e do not have scrap value and they w ere also brought under consideration 
during calculation. The item s w hich don't have scrap value in that case the form ula for 
calculation o f  average annual cost o f  the item is

A C k  -  {C t„ ( l + r ) ,997-,0} /n

where,

ACk = A verage annual cost o f  the capital cost item /asset at 1997 price ;

Cto =  The purchase value or m aking cost o f  that capital cost item  at 
the year bought or m ade;

r =  Loan rate during the period o f  study;

to =  Purchase / m aking year ;

ท =  Life o f  the capital item.

It is noted  that in 1997 us$ 1 equal to Tk 47.00 .



A verage annual capital cost calculation o f  capital cost item s are 
sum m arized in Table 3.1 (D etailed  in A ppendices c and D in Tables C.2, C.6, D.2 
and  D.6).

T able 3,1 Sum m ary o f  C apital Costs at D istrict H ospital and Thana H ealth  C om plex 
for D iarrhoeal 1PD and O PD  in 1997.

Cost Items D istrict Hospital Thana H ealth C om plex
Cost for IPD 
(Tk)

C ost for OPD 
(Tk)

C ost for IPD 
(Tk)

C ost for OPD 
(Tk)

B uilding 298,008.90 62,100.06 128,521.40 50,702.60

Jeep 18,996.02 3,958.45 0.00 0.00

A m bulance 4,185.64 3,264.03 8,507.00 14,744.2

M icroscope 1,538.56 452.23 963.30 0.00

W ater Pum p 4,573.50 953.00 6,143.40 2,423.60

M otor cycle 0.00 0.00 7,326.30 2,890.30

R eallocated  
C apita l C ost o f  
A dm in istration

25,313.03 19,739.52 12,715.70 22,038.70

Total 352,615.65 90,467.30 164,177.10 92,799.40

Sources : Tables c.6 and D.6 o f  A ppendices c and D respectively.



3.4 .3  L ist o f  V ariab les :
บ nits o f  drug 
U nit drug cost 
Total drug cost 
A verage drug cost 
Total laboratory cost 
A verage laboratory cost 
Individual food cost 
Total food cost
Length o f  stay by individual in hospital 
Individual and total salary cost o f  personnel 
Total E lectricity, T elephone and  W ater, Fuel and M aintenance cost 

In th is study total and average cost o f  the provider are calculated. The total 
provider costs can be estim ated as follows:

TQ pd =  DC + LC + FC + AUXc 
TCopd =  DC + LC + AUXc 
w here,
TCipd =  Total cost for In-patient D epartm ent 
TCopd = Total cost for O utpatient D epartm ent 
DC =  Drug C ost 
LC =  Laboratory Cost 
FC =  Food C ost
AUXc =  A uxiliary cost (m eans here the cost o f  support services such 

as house keeping , pharm acy, food service, cleaning, ETW  and FM etc. and all the 
services availed  by IPD patients but O PD  patients do not avail all support services).

A verage Provider C ost =  Total P rovider C ost / Total num ber patients
treated.

3.4.4 V ariable C ost C alculation M ethod:

V ariable/recurrent costs are basically calculated  as the sum  o f  all the 
inputs used. C ost o f  each inputs calculated  as unit cost o f  that input in 1997 and then 
m ultiplied by the total num ber o f  units used.



Total drug cost calculated by the item  o f  drug m ultip lied  by unit o f  
drugs m ultip lied  by m arket price o f  the unit o f  drug for the year provided to the 
patients.

A verage/lndividual drug cost =  Total drug cost for the year/total 
num ber o f  patients treated.

Total laboratory cost =  Sum m ation o f  all individual laboratory costs 
m aterials for the year.

A verage laboratory cost =  Total laboratory cost/to tal num ber o f  tests
for the year.

Total salary cost o f  adm inistration  and also total cost o f  E lectricity, 
T elephone and W ater and Fuel and M aintenance collected from  hospital records in 
1997 (D etails in A ppendices c  and D, Tables C.3, C.4, C .7, D .3, D .4 and D .7) and 
then allocated  to diarrhoea! IPD and O PD  follow ing the allocation criteria described 
in the next section.

Food cost/patient/day w as 30.00 Tk in 1997 and then total food cost 
find out by m ultiplying it by total num ber o f  patient days for diarrhoeal IPD in 1997.

Salary cost o f  personnel for patient service o f  diarrhoeal IPD and O PD  
calculated  in the follow ing way:

First o f  all per year salary cost o f  the personnel related  to diarrhoeal 
patient service in 1997 collected from  hospital records. C alculated total w orking 
hour/year/person (365 days in a year * 8 hours w ork/person/day). Then calculated  per 
hour salary cost o f  each person by dividing each person's total salary cost/year by total 
w orking hour/year.

Then total am ount o f  tim e spent by each person for patient service 
calculated  by m ultiplying the tim e spent by each person/patient/day in IPD and per 
person/visit in O PD  by the total num ber o f  patient days at IPD and patients at O PD  in 
1997. Then calculated total cost o f  tim e for each person by m ultiplying the total tim e 
spent by each person by his per hour salary cost for diarrhoeal IPD and  O PD  
separately and then all personnel costs added together to get total cost for IPD and 
O PD  (D etails inTables C .5, C.8, C.9, D.5, D.8 and D.9 o f  A ppendices c  and D ).



C alculated annual recurrent cost o f  recurrent cost item s o f  D istrict 
H ospital and T hana H ealth C om plex are sum m arized in Table 3.2 (D etailed  in 
A ppendix c in Tables C .3-C .5, C.7- C.10, and A ppendix D  in T ables D.3-D.5 and 
อ.?-D. 10).

Table 3.2 Sum m ary o f  R ecurrent Costs at D istrict H ospital and Thana H ealth 
C om plex for D iarrhoeal IPD and O PD  in 1997.

Cost Items D istrict Hospital T hana H ealth  C om plex

C ost for IPD 
(Tk)

C ost for OPD 
(Tk)

C ost for IPD 
(Tk)

C ost for OPD 
(Tk)

Salary o f  
A dm inistration

39,851.10 31,076.50 34,134.60 59,161.80

E T W  and FM 
o f  V ehicle

57,225.00 44,625.00 15,103.10 26,176.40

Salary (patient 

Service)

182,101.60 22,406.87 62,085.87 18,544.00

M aterial (drugs 
and tests)

61,694.49 114,916..50 23,007.60 63,808.14

Food 72,270.00 0.00 23,760.00 0.00

Total 413,141.20 213,024.90 158,091.20 167,690.30

Sources : T ables c. 11 and D. 11.



The detail com putations o f  capital cost and recurrent cost Items o f  the 
D istrict Hospital and Thana H ealth  C om plex show ed in A ppendix c, Tables C.2-C .5 
and C .10 and A ppendix D , T ables D .2-D .5 and D. 10 respectively.

3.4.5 A llocation C riteria for Annual Costs:

A llocation o f  calculated annual costs (both capital and recurrent) for 
1997 w ere done to the O PD  and IPD o f  diarrhoea by using appropriate allocation 
criteria (A ppendices A and B, A ppendix c, Tables C .6-C .9 and A ppendix  D , Tables 
D.6-D.9).

A t D istrict H ospital allocation o f  the calculated  annual capital cost o f  
the building, w ater pum p m achine and jeep  w ere done on the basis o f  the percent o f 
total space area (square feet) covered by adm inistration departm ent, in-patient 
departm ent and outpatient departm ent. A llocation o f  the building cost o f  D istrict 
H ospital w as done by the follow ing way:

Total building area o f D istrict Hospital =  23,814 sq.ft.

Space for adm inistration departm ent =  2,873 sq.ft.

A dm inistration departm ent covers =  (2,873 / 23,814) * 100 =  12.06 % 
o f  hospital build ing area,

Sim ilarly O PD  covers =  (4,289.25 / 23,814) *100 =  18.01 %  o f  
hospital build ing area;

IPD covers =  ( 16,551.75 / 23,814 ) * 100 =  69.93 %  o f  build ing area;

In 1997 num ber o f  O PD  patients o f  all d iseases w as 58,478 and 
num ber o f  diarrhoeal patients w as 5647 and this w as ( 5 ,647/58,478)* 100 or 9.66%  
o f  OPD;

So diarrhoeal O PD  covers =  4,289.25 sq.ft * 9 .66%  =  4,289.25 sq.ft * 
0.0966= 414.2 sq.ft o f  the hospital build ing area and is =  (414.2 / 23,814)* ไ 00 =1.74 
%  o f  hospital build ing area;
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At D istrict H ospital diarrhoeal 1PD space was earm arked and it was 
1,988 sq.ft. So diarrhoeal IPD covers (1,988 / 23,814 ) * 100 = 8.35 %  o f  total 
hospital area;

In 1997 average annual build ing cost was 3,568,969.00 Tk;

So, building cost allocated to administration 
departments,568,969.00 Tk * 12.06 % = 3,568,969.00 Tk * 0.1206 =
430,417.70 Tk,

Building cost to diarrhoeal OPD =3,568,969.00 Tk * 1.74%=
62,100.06 Tk

Building cost to diarrhoeal IPD = 3,568,969.00 Tk * 8.35 % =
298,008.90 Tk

Sim ilarly capital costs o f  w ater pum p m achine and je e p  allocated to the 
departm ents m entioned above; and

Then the cost o f  three capital item s o f  adm inistration (indirect cost for 
patient service or cost for support service ) also reallocated  to  patient service 
departm ents i. e., O PD  and IPD o f  diarrhoea giving reasonable w eights to patients at 
O PD  and IPD by the fo llow ing way:

O utpatient departm ent rem ains open 8 hours/day to provide patient 
service but in-patient departm ent is 24 hours open and the patients getting services 
and also using all hospital facilities. It was assum ed that one in-patient patient/day 
equivalent to  three outpatient days o r three OPD visit. At D istrict H ospital total 
outpatient days was 132,740 and at O PD  it was 58,478 and at IPD it w as 74,262 
(A ppendix A);

So O PD  covers =  (58,478 / 132,740 )*100 =  44.05 %  o f  total
outpatient days;

IPD covers =  (74,262 / 132,740 )* 100=55.95 %  o f  total outpatient
days;



T o ta l o u tp a tie n t days a t d ia rrh io ea l O P D  w as 5 ,647  an d  a t IP D  w as
7227 ;

So diarrhoeal O PD  covers=(5,647/132740)*! 00=4.2 5% of total 
outpatient days;

Diarrhoeal IPD covers =(7,227/132,740)* 100 =  5.45 %  o f  total 
outpatient days;

Then capital cost for adm inistration in 1997 at D istrict Hospital 
reallocated to diarrhoeal O PD  and IPD  at the rate o f  4.25%  and 5.45%  respectively.

Capital item  am bulance is only for patient service i.e., for O PD  and 
IPD  patients. A m bulance annual cost allocated to  O PD  and IPD o f  D iarrhoea at the 
rate o f  4 .25%  and 5.45%  because dirrhoeal O PD  patients covers 4 .25%  o f  total OPD 
patients and diarrhoeal IPD patients covers 5.45%  o f  total IPD patients.

Annual capital cost o f  m icroscope w as allocated  on the basis o f  total 
num ber o f  tests done for IPD and O PD  o f  all diseases and then allocated  to diarrhoeal 
O PD  and IPD on the basis o f  num ber o f  tests done for diarrhoeal OPD and IPD.

At D istrict H ospital allocation o f  annual recurrent cost o f  ETW  and 
FM and salary o f  adm inistration (support or auxiliary service cost) to diarrheal O PD  
and IPD was done at the rate o f  4.25%  and 5.45%  respectively.

R ecurrent cost o f  salary for direct patient service was calculated  on the 
basis o f  tim e spent by the personnel for diarrheal O PD  and IPD patients and then 
allocated  directly;

Som e personnel's service is only for IPD in that case their 
proportionate annual salary cost w as allocated  to diarrheal IPD on the basis o f  total 
inpatient days e.g., cook is only for IPD and diarrheal IPD patients covers 9 .73%  o f 
total IPD patients (A ppendix A) and for that reason cook's annual salary's 9.73%  
allocated  to diarrheal IPD directly; and

Som e personnel's service is directly for both O PD  and IPD patients 
and their service tim e can not be separated into tim e per patient, so their salary ils



proportionately  allocated  on the basis o f  total num ber o f  outpatient days e.g., 
am bulance driver is for both the patients at O PD  and IPD and his tim e cannot be 
separated into per patient for allocation o f  his salary cost and in this case am bulance 
driver's annual salary cost allocated to  diarrheal OPD and IPD according to it's 
coverage i.e., at the rate o f  4.25%  and 5.45%  respectively.

Total m aterial costs (including drugs and tests) for O PD  and IPD o f  
D istrict Hospital and Thana H ealth C om plex provided by the Civil Surgeon o f  the 
d istrict (A ppendices A and B).

A lso in the sim ilar way allocation o f  the calculated  average annual 
costs o f  capital cost item s and recurrent costs w ere done to the diarrheal O PD  and IPD 
to know  the annual capital and recurrent costs as w ell as total cost o f  the provider for 
diarrheal disease m anagem ent at Thana H ealth  C om plex (A ppendices B and D, 
T ables D.6 - D.9 ).

Capital and recurrent costs are added together for both units in the 
D istrict H ospital (A ppendix c, Table c .l 1) and Thana H ealth C om plex (A ppendix D, 
Table D l l ) .

C om puted costs per visit in O PD  o f  diarrhoea by dividing the  annual 
total costs o f  O PD  by the total num ber o f  O PD  patients or visits in 1997.

C om puted cost per patient day in IPD o f  d iarrhoea by div id ing the 
annual total costs o f  IPD by the total num ber o f  patient days at IPD in 1997.

C om puted cost per episode in IPD o f  diarrhoea by div id ing the annual 
total costs o f  IPD by the total num ber o f  patients at IPD in 1997.
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