
RESEARCH METHODOLOGY

3.1 Cost Function concept

Cost function is a function of outputs and input prices. Where for hospital, 
cost function is a function of outputs, input prices and also management efficiency 
or x-efficiency of the hospital is another factor that should be focus on also.

Cost = /  (Q, พ )

The total cost function shows that for any set of input costs and for any 
output level, the minimum total cost incurred by the firm is:

TC = c  (r, พ, q)
Where r is rent of capital, พ is wage and q is output.

Total cost increases as output increases, a change in an input price shifts the 
expansion path and its related cost functions (Nicholson, 1985).

Average cost function (AC) is cost per unit of output.

AC = AC ( r,พ,q ) = c  ( r,พ,q) / q

This study will take focus on the function of average charges for in-patients 
services which will reflects to the function of average cost per relative weight of 
DRGs. Factors that have may have influence on average charges will be studied and
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defined w hich  is sign ifican tly  re la ted  to  the average charge in  p roviding  in-patien t 
services and  to  w hat degrees and  direction.

3.2 Operation Definitions

Admission rate:
The adm ission  rate refers to  the percen tage o f  in -patien t cases re lative to  the 

total cases o f  that hospital.

Average Charges per 1 relative weight of DRGs:
The average charge o f  in -patien t cases p e r one relative w eight o f  D R G s 

refers to the total charges fo r ever)' in-patients case o f  the hospita l d iv ided by  the 
total D R G s relative  w eights o f  hospital.

Average Total Cost:
The average total cost refe rs to  the total costs occur d iv ided  b y  the total 

quantity  o f  outputs o f  the hospital.

Capitation payment:
A m ethod  o f  paym ent fo r m edical services w hereby  m edical care providers 

receive a fixed  paym ent p e r person  in  re turn  for p rovid ing  m edical care services 
regardless o f  the quantity  o f  m edical care delivered.

Case Flow rate (CFR)/Capacity utilization:
The ratio  o f  h o sp ita l’s ou tput p e r p erio d  to  h o sp ita l’s capacity  o r num bers o f  

patien t cases p e r b ed  p er year.
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Consumer price index (CPI):
A  price index that m easures the cost o f  purchasing  a  fixed  m arket basket o f  

consum er goods and  services over tim es. T he C PI is u sed  to  m easure the consum er 
p rice  in fla tion  rate from  one period  to the next.

Diagnosis Related Groups (DRGs):
A  reim bursem ent system  developed  under M edicare  u sed  to com pensate 

hosp ita ls based  on the p atien t’s prim ary diagnosis.

DRGs index/Hospitals case-mix:
A n index  refers to the variety  o r severity  o f  illness tha t are treated in the 

hospita ls or the sum  o f relative w eight o f  hospital adm ission  divided by total 
num ber o f  adm issions.

Hospital’s Costs Function:
A  m athem atical expression contain ing  the various factors that influences the 

cost o f  output for a given hospital. C ost function  w ill be estim ated  as a function o f  
outputs, inpu t prices, and m anagem ent effic iency  and  o ther external factors.

Inventory Turnover Ratio:
T he inventory  turnover ratio  com pares total cu rren t operating  revenue to 

investm ent in inventory.

Referral rate:
The referral rate refers to the percen tage o f  accep ting  referral cases into the 

hospita l re lative to the total referral in  and  referral ou t cases o f  tha t hospital.
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Relative weight:
A n indication  o f  the re lative in tensity  o f  care provided . It represents the 

average resources consum ption and costs o f  treating  an in -patien t w ith in  a particular 
D R G  relative  to the average costs o f  in-patien t treatm en t across all D RG s

3.3 Research Assumption

In  this study  average charges p e r re lative w eigh t are use to  im ply for average 
cost p e r re lative w eight due to  lim itation  o f  data availab ility  in public  hospitals 
u nd er the M in istry  o f  Public H ealth. S ince full un its cost analyses o f  in-patient 
serv ices in  the hospitals are perfo rm ing  only in  som e hosp ita ls during this study, 
then  cost p er re lative w eight o f  hospitals could  not b e  obtained. F rom  studies done 
in the U nited  States o f  A m erica, the charges are corresponding  to the costs 
(B erm an, W eeks and K ukla, 1986 re fer to F eldstein  and  W aldm an) and from  The 
A m erican  H ospita l A ssociation, in  its pub lication  “ F actors to E valuate in the 
E stab lishm en t o f  H ospital C harges” states that “ the ra tes charged for each 
ind ividual serv ice should reflect p roperly  the opera ting  expenses o f  the service 
rendered , p lus an equitable share o f  the o ther financial needs fo r w hich  the patien t is 
responsib le” . M oreover, charge and  cost have positive  re lationsh ips, eventhough 
charges are slightly  h igher than cost but, i f  cost o f  serv ice rendered  increases, 
charge increases also. In som e circum stance hospita ls m ay  increase their charges by 
o rdering  m ore treatm ents to  reflec t the cost o f  services. In  T hailand , hospitals are in 
the transitional p erio d  o f  the budgeting  system  and stud ies abou t re lation  o f  cost and 
charges are n o t finalized  yet. This study w ill use the  assum ption  that is adopted 
from  the U nited  States o f  A m erica that charges re flec t the cost o f  the services 
p rov ided  for analyzing the data.
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3.4 Research Design

A  cross-sectional descrip tive research, by  collecting  and  analyzing  data  that 
are assum e to be re la ted  to  the average charges p er one u n it o f  re lative w eight o f  
D R G s fo r in -pa tien t services in  fiscal year 2001.

3.4,1 T arg et P opulation

A ll pub lic  hospita ls in  the O ffice o f  Perm anent Secretary, M inistry  o f  Public 
H ealth  excep t B angkok, including

- R egional hospitals
- G eneral hospitals
- C om m unity  hospitals

Table 3.1: Number of hospitals in different level

Levels of hospitals Numbers of hospitals
R egional H osp ita ls w ith  teach ing  status 12
R egional H ospita ls w ithou t teach ing  status 13
G eneral H ospitals 67
C om m unity  hospitals 721
Total 813

Source: M in istry  o f  Public H ealth , Septem ber 2001
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3.4.2 E xclusion  C riteria

H ospita ls tha t w ill be  exclude from  this study are hosp ita ls that do n o t have 
com plete records o f  in -patien t D R G s data w ith  total charge p e r case o f  in-patien t 
serv ices o f  fiscal year 2001. O utliers D R G s data w hich  has leng th  o f  stay (LO S) 
longer than  standard  LO S and  data w ith  LO S shorter than  1/3 o f  w eighted  LO S are 
also excluded. T he D R G s data used  in this study w ill be secondary  data collected  
from  the H ealth  Insurance O ffice w hich  the hospitals subm itted  the data for 
re im bursem ent o f  h igh  cost care. H ospitals that d id  n o t subm itted  m onth ly  report 
(0110 R eport 5) in  fiscal year 2001 to the B ureau o f  P rovincial H ealth  
D evelopm ent, O ffice o f  P erm anen t Secretary  o f  the M inistry  o f  Public H ealth  w ill 
also be excluded  from  this study.

3.4.3 L im itation

From  the target popu la tion  o f  813 public  hospitals, due to  som e lim itation  in 
availab ility  o f  com plete data  set o f  all dependent and exp lanato ry  variab les, this 
study m ay  have to  exclude som e hospita l out. The rem aining  hosp ita ls are assum ed 
to be able to  rep resen t the public  hospital in  Thailand.

3.4.4 D ata  collection

This study  p roposes to  collect secondary  data from  813 hosp ita ls u nder the 
M inistry  o f  Public  H ealth  in  fiscal year 2001 and o ther socio-econom ics data in  the 
m ost recen t year as possib le.
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3.4.5 Sources o f  D ata

Table 3.2: Health and socioeconomic data sources

Data Sources
P opulation  o f  P rovince N ational S tatistical O ffice
G ross P rovincial P roduct (GPP) N ational E conom ic and Social 

D evelopm ent B oard
C onsum er p rice  index  (CPI) D epartm ent o f  In ternal Trade, 

M in istry  o f  C om m erce
D R G s and relative w eights M in istry  o f  Public  H ealth
N um ber o f  H ospitals and beds M in istry  o f  Public H ealth
N um ber o f  Physicians M in istry  o f  Public  H ealth
N um ber o f  B oard  C ertified  Physicians M in istry  o f  Public  H ealth
O ut-patient and In -patient records M in istry  o f  Public  H ealth
E xpenditure o f  hospitals M in istry  o f  Public  H ealth
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3.5 Conceptual Framework

F igure 3.1: C onceptual fram ew ork
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3.6 Data analysis

ACRW = f (AVRW, BEDS, LEV, INVCFR, LC, PHY, BDPHY,
ADM, RF, GPP, CPI,TR )

The multiple regression model used in explaining and estimate the magnitude
of factors that determine the average charges per relative weight of DRGs will use
functional form as state below:

W here
A C R W = average charges per relative w eight o f  D R G s
A V R W = average relative w eights o f  D R G s (case-m ix  index) o f  the 

hospital
B E D S = num ber o f  hospital beds
L E V = level o f  hospital
IN V C F R = inverse o f  occupancy rate or inverse o f  to tal adm ission  cases 

d iv ided  by the num ber o f  beds o f  hospita l
LC = percentage o f  labor cost to total expend itu re  o f  the hospital
PH Y =  percen tage o f  physicians from  the to tal beds o f  the hospital
B D P H Y = percen tage o f  board  certified  physicians from  the total 

physician  in the hospital
A D M = percen tage adm ission cases from  the total n um ber o f  

patien ts o f  hospital
RF = accepted  referral cases into hospital, from  the num ber o f  

total accepted  referral in  and  referral cases ou t o f  the hospital
T R =  inventory  turnover ratio  o f  the hospita l
G PP = gross provincial p roduct p er capita
CPI =  consum er price index
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3.6.1 V ariab les u sed  in the regression  m odels

3.6.1.1 D ependent variable

T he average charge p er relative w eight o f  D R G s in  the hospital is use to 
estim ate the reg ression  m odel as a representative o f  the cost o f  p rovid ing  in-patien t 
serv ice p e r 1 re la tive  w eight o f  D R G s, m easured  in real term .

A v e r a g e  c h a r g e s  ( b a h t )  p e r  r e l a t i v e  w e i g h t  o f  D R G s

X  I n - p a t i e n t  c h a r g e s  o f  i n d i v i d u a l  d a t a  ( b a h t )

X R e l a t i v e  w e i g h t  o f  i n d i v i d u a l  d a t a

D ata are co llected  from  the hospital in-patients records, w hich  is subm itted  to 
the H ealth  Insurance O ffice from  O ctober 2000 to S ep tem ber 2001. This study uses 
the re im bursem ent criteria  o f  the H ealth  Insurance O ffice  in  analyzing the D R G s 
data. C ases w hich  are categorized  into  D RG  468, D R G 476 and D R G  477 are 
exclude from  the study  due to unrelated  p rocedures to the M D C  (M ajor D iagnostic  
C ategory) and cases in D R G  470 w hich  is ungroupable  is also  exclude.

3 .6 .1 .2 . E xplanatory  variables

Average relative weights of DRGs (case-mix index): AVRW

The average D R G s relative w eight m easures the com plexity  o f  a hospital 
services in  term  o f  relativeness to the cost. The hypothesis o f  th is variab le  is that as 
h igher average relative  w eights, the m ore com plicate the treatm en t o f  that hospital 
w hich  refers to m ore resources used  and  h igher outputs. T his variab le  is expected  to
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have positive re lationsh ip  w ith  ou tput and  positive co-efficien t to the cost/charges 
function. D ata o f  re lative w eights for each  in-patien t w ill be sum  and d iv ided  by  the 
total in-patien t cases o f  that hospital.

A v e r a g e  r e l a t i v e  w e i g h t s  o f D R G s

E  R e l a t i v e  w e i g h t  o f  i n d i v i d u a l  i n - p a t i e n t  d a t a

X I n - p a t i e n t  c a s e s

Number of hospital beds: BEDS

The num ber o f  hospital beds is a p roxy  o f  the size o f  the hospital, the 
hypothesis o f  this variab le  is the increase in sizes o f  hospital, norm ally  increases the 
output and  the cost o f  outputs also. This variab le should  have positive re lation  to  
cost/charge function . H ow ever i f  there are increases in num ber o f  beds b u t the 
output d id n ’t increase, this m ay be a p rob lem  o f  x -effic iency  in m anagem ent o f  that 
hospital also w hich  w ill leads to h igher cost p e r unit.

Level of hospital: LEV

T he variab le  level o f  hosp ita l is defined  into  reg ional hospitals w ith  teaching  
status, reg ional hospita ls w ithou t teaching  status, general hospitals and  com m unity  
hospitals. The hypothesis is cost p e r u n it o f  service o r output is d ifferent in  d ifferen t 
level o f  hospita ls, h igher-level hospita ls should  have h igher cost, w hich  leads to 
h igher charges. Level o f  hospita l is also the p roxy  o f  urban  and ru ral area. The 
com m unity  hospitals usually  are located  in  the rural area, bu t general hosp itals and  
reg ionals are usually  located  in  central d istric t o r u rban  area. G eneral and  regional

X j o n o o n
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hospitals are expected  to have h igher level o f  case-m ix  index  and  h ig h er output, 
w hich  need  m ore resources in p roviding  services, so hospita ls in  u rban  area should  
have positive re lationsh ip  to cost/charge function.

The teach ing  status is also another contro l variab le  fo r hospital 
characteristics w hich  m ay affect charge. This variab le is defined  as the hospitals 
that have resid en t tra in ing  p rogram  w hich  consist o f  12 reg ional hospitals. H ospitals 
that have resid en t tra in ing  program s m ay have som e m ore cost from  extra 
laboratory  d iagnosis cost for teaching  purpose, m ore com plicated  cases etc. and 
h igher output w hich  should  have positive relationship  to  the cost/charge function

L E V  1 =  0 i f  o therw ise
=  1 i f  reg ional hospital w ith  teaching  status

LEV 2 =  0 i f  o therw ise
=  1 i f  reg ional hospital w ithout teach ing  status

LEV 3 =  0 i f  o therw ise
=  1 i f  general hospital

L E V 4 =  0 i f  otherw ise
=  1 i f  com m unity  hospital

Inverse of case flow rates/occupancy rates: INVCFR

The case flow  rates o r occupancy rates variab le  is defined  as the total 
adm ission cases d iv ided  b y  the num ber o f  beds o f  the hosp ita l w hich  is one o f  the 
indicators o f  outputs o f  the hospital. The inverse o f  the occupancy  rate is a p roxy  for 
fixed capacity  or u tiliza tion  capacity  o f  the hospital. A ssum ing  that fixed  cost are 
positively  re la ted  to  capacity , average fixed cost w ill depend  positively  on the 
inverse o f  the occupancy  rate, w hich  refers to  the average cost o f  output.
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C a s e  f l o w  r a t e  =
B e d s  o f  t h e  h o s p i t a l  

B e d s  o f  t h e  h o s p i t a l

I n v e r s e  o f  c a s e  f l o w  r a t e  =  __________________________
z I n - p a t i e n t  c a s e s

Percentage labor cost / total expenditure: LC

The percen tage o f  labor cost to  total expend itu re  o f  the hospita l is a proxy  for 
hospital w age and  can be use as w age index  to  size o f  the hospita l that can reflects 
costs o f  p rovid ing  care. L abor cost is the one o f  the com ponen t o f  inpu t p rices or the 
fixed cost o f  the hospital. I f  labor cost consists o f  h igh  ratio  in  com parison w ith  total 
expenditure, hospital w ill have few er budgets in im proving  quality  o f  service due to 
h igh  labor cost. T he cost p er u n it ou tput o f  serv ice usually  w ill be h igh  also. Large 
hospitals tend  to  have m ore sk illed  h igh  salary  personals, w hich  lead  to h igh  portion  
o f  labor cost and im plies to  h igher cost p e r output. T his variab le  is expected  to have 
positive re lation  w ith  the cost/charge function.

z I n - p a t i e n t  c a se s

P e r c e n t a g e  o f  L a b o r  c o s t  =  L a b o r  c o s t  X  1 0 0

T o t a l  e x p e n d i t u r e  o f  t h e  h o s p i t a l

Physicians to beds ratio: PHYS

This variab le is defined  as percen tage o f  physician  to  the beds to the hospital. 
Physicians have h igher incentives than  o ther p ersonals in  the hospital, o ther than
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salary there are incentives for n o t p ractic ing  p rivate  clin ics and  overtim e w age for 
extra office h our o f  m edical treatm ent. H ospita ls tha t have m any physicians are 
expected  to have h igher output, w hich  leads to h ig h er cost p e r output. I f  sm all 
hosp itals w ith  low  output have m any physicians, th is is a p rob lem  o f  x-effic iency  in 
m anagem ent. I f  the form er is true, this variab le  shou ld  have negative relationship  to 
the m anagem ent factor and the cost p e r u n it o f  ou tput w ill be high.

z  P h y s i c i a n s  X  1 0 0

P e r c e n t a g e  o f  P h y s i c i a n  t o  B e d  =
B e d s  o f  t h e  h o s p i t a l

Percent of Board Certified Physicians: BPHY

B oards certified  physicians are specia list-tra ined  physicians, w hich  have 
capacity  in treating  m ore com plicated  cases, w hich  n eed  m ore resources, especially  
h igh  technology equipm ent. P ercent o f  board  certified  physicians are proxies o f  
h igh  m edical technology  equipm ent and  h igh  labor costs; outputs should be h igher 
and leads to h igher charges o f  services to  balance  the cost. This variable is defined 
as the percent o f  B oard  C ertified  P hysicians from  the total physicians o f  the 
hospitals and the hypothesis is it has positive  re lationsh ip  to the cost/charge 
function.

P e r c e n t a g e  o f  B o a r d  C e r t i f i e d  P h y s i c i a n

z  B o a r d  C e r t i f i e d  P h y s i c i a n s  X  1 0 0

z  P h y s i c i a n
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Admission rates: ADM

This variab le  is defined as the ratio  o f  num ber o f  adm ission  cases, from  the 
total num ber o f  patien ts o f  hospital. H ospitals that adm it in -patien ts cases m uch 
m ay  or m ay n o t have h igher total relative w eights because  it depend  on com plexity  
o f  case bu t w ill have h igher cost p er output because o f  som e fixed  cost in adm itting 
a patient. T his variab le  hypothesis is that it has positive  re la tion  to  the cost/charge 
function.

z I n - p a t i e n t  c a s e s  X  1 0 0

A d m i s s i o n  r a t e s  =

z I n - p a t i e n t s  c a s e s  + z O u t - p a t i e n t s  c a s e s  

T o t a l  n u m b e r  o f  p a t i e n t s  =  T o t a l  i n - p a t i e n t  c a s e s  + T o t a l  o u t - p a t i e n t  c a s e s  

Referral rates: RF

This variab le  is defined as the percen tage o f  accep ted  referral cases into 
hospital, from  the total num ber o f  accepted  referral cases in  and  out o f  the hospital. 
This rate refers to the capability  in  treating  com plicated  cases and  output. H ospitals 
that have h igh  capability  in treating  com plicated  cases m ay  hav e  m ore cost per 
ou tput o f  serv ices or referral rate  have positive re la tion sh ip  w ith  the cost/charge 
function.

z  A c c e p t e d  R e f e r r a l  c a s e s  X  1 0 0  

R e f e r r a l  r a t e s  =  ----------------------------------------------------
z R e f e r r a l  c a s e s
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T o t a l  n u m b e r  o f  r e f e r r a l  c a s e s

= T o t a l  a c c e p t e d  r e f e r r a l  c a s e s  +  T o t a l  r e f e r r a l - o u t  c a s e s

Gross Provincial Product per capita: GPP

This variab le  is defined as a proxy  o f  the w ealth iness o f  the popu la tion  in 
that p rovince. H igher incom e per capita  m ay ind icates the exogenous dem and and 
h igher cost o f  liv ing, w hich  lead to h igh  input p rices and  h ig h er cost p e r output in 
that area.

G r o s s  P r o v i n c i a l  P r o d u c t  p e r  c a p i t a  =
G r o s s  P r o v i n c i a l  P r o d u c t

P o p u l a t i o n

Regional consumer price index: CPI

C onsum er p rice  index  is a price index  tha t m easures the cost o f  purchasing  a 
fixed  m arket b aske t o f  consum er goods and services over tim e. T he C PI is u sed  to 
m easure the consum er price from  one period  to  the n ex t and  the  d ifference in cost o f  
liv ing  in  d iffe ren t area. This is a proxy  o f  the style and  cost o f  liv ing  in  tha t area and 
refers to inpu t price. This variable is expected  to hav e  p ositiv e  re lationsh ip  to  the 
cost/charge function  as h igh  CPI, h igher cost p e r u n it output.

Inventory Turnover ratio: TR

This ra tio  ind icates how  m uch revenue is genera ted  re la tive  to  the investm ent 
inventory; thus the m ore revenue p er b ath  o f  inventory , the b etter the financial 
position  o f  the hospital. This variable is defined  as the to ta l operating  revenue
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divided by  investm ent inventory. This variab le  is a  p roxy  o f  m anagem ent 
efficiency, i f  the tu rnover ra tio  is h igh, it w ill have positive relationship  to 
m anagem ent efficiency.

I n v e n t o r y  t u r n o v e r
T o t a l  o p e r a t i n g  r e v e n u e

I n v e n t o r y

3.6.2 D ata p rocessing

SPSS version  10.0 p rogram  w ill be used  to p rocess and  analyze the data. 
O rdinary  least square (O LS) w ill be applied  to this m odel to  estim ate the 
relationship  betw een  characteristics o f  hospitals, hosp ita l outputs, inpu t p rices and 
m anagem ent efficiency. T he degrees and  d irection  o f  co-effic ien t w ill be taken  into 
consideration  for average charge p er 1 u n it re lative w eigh t o f  D R G s fo r hospitals, 
w hich  w ill reflects to  average cost p e r 1 re lative w eight o f  D RG s.
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