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DEMAND FOR HEALTH CARE




Topics

- Demand for Health Capital (Revisited)
- Demand for Health and Health Care

- Demand for Health Care in the Standard Budget
Constraint Model

- Comparative Statics - factors Fvﬁw‘\“g medacal

ch@‘l‘\k ce |,
- Empirical Studies

- Other Variables Affecting Demand
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Switching from Health Capital (H) to
Medical Care (M) _ jeutn ome © :g(uazi‘f: )

- Now, we want to derive the demand for medical care.
- We've shown that H=f(M), so the demand for M is derived from the

demand forH.  Vher|iw (pfi\'ﬁl
- Consider the utility as a function of other good (Y) and medical
care (M), rather than health (H): U = U(Y, M)

- Assume that M is homogeneous and represents the number of
units of medical care.

- The budget line is a straight line because each unit of M costs
the same number of dollars and means the same reduction in
Y.

- The slope of the budget constraint is constant.
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Consumer’s Maximization Problem

- The consumer’s problem now is:

Maximize U = U(Y,M)
subject to | = P\,*M + P, *Y,
where | = total income,
P,,= Medical care price per unit
P, = Price per unit of other goods

* Let P, = 1. So, the budget can be simplified to
.| = P': m+ Y

3
=7 \(’3 1’PY"‘n

—)
slepx



Standard Budget Constraint Model

Other goods U
2
Y) 4

Consumers utility
_~ maximizing choice

Y*
Y = 1“ meﬂ
\/ (5\0';(: ~ Pry)
>

M* /Py, Medical Care(M)



EE474_2/2021_#4_Phatta Kirdruang 8

lllustration of U = U (Y, M) in a 3-space diagram.
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Consumer’s budget line M
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Utility Maximization
- Tangmey & >

- At point E the slope of indifference curve U, (marginal
rate of substitution) is just equal to the price ratio:

C M\'DL GL.

MU, - gs| - ]E‘E’: = 6]
MRSy =07, = P » [n MUy

Y

- The marginal rate of substitution (MRS) is a measure of
the rate at which a consumer is willing to trade other
goods for medical care.

- The price ratio is a measure of the rate at which a
consumer can trade other goods for medical care.
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What Happens when P, Falls?

Y
A Let Pyyy > Ppy > Puis /

When P,, falls, the budget
constraint becomes flatter.
- The optimal amount of M
increases.

YO

Slope = - Py,

_~— Slope =-Py;

| S
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The Demand for Medical Care
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Comparative Statics
0 i
- Comparative statics is a type of analysis where the original
equilibrium is identified, and after a change occurs, the
new equilibrium is compared to the old one.

- We will consider how the following changes affect the
demand for medical care.

s+ Change in health status

/ + A decrease in medical care price

/ + An increase in income v

/ + Anincrease in the price of a substitﬁte (or complement)
42 - Two other factors that affect demand for medical care:

- Time cost propoki o [ fxok (“7""‘* 4
e Coinsurance -~ fﬁnaww:‘ ‘n"ai Con\ suvers M " f“/\.

) okl healf  epporndihns
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Role of Time

- Suppose the medical care is physician visits.

- The total cost of a physician visit might include both the
money price of the visit itself and the cost of being away
from work and not getting paid: Yﬂw

e
Where P.= Full price, P, = Money price, P; =Time price, w = wage
rate, and T is time spent in obtaining care.

- So, the longer the time (T) involved in traveling, waiting,
and receiving services, the higher the total price of
medical care, and the smaller the quantity demanded.

- Similarly for higher wages (w) ‘ h\g(km Hie hme price.

(v wl,\c* Wﬂfg er- b“‘gll



Physician Visits

Full Price (P)
A

D = D(P)

q‘l«-i"‘;g" £

99 £\S

EE474_2/2021_#4 Phatta Kirdruang 14

Example: Demand and Time Price for

P
/
Given: - One visit priced at $25 ™

- One hour of time valued at S10
- Travel and parking costs at $5

$
> P.= ?..,.4-(’.; = 25+1\S 2 bo
/Suppose further that at P.=540, M=6 and
if P, increases by S5 (i.e. P’=545), M’=5.

The full price elasticity of demand will be:
qam Ao
P

v 786 Offp
= (/35 . _1545

" S /42,5
/4 Physician

> visits (M)
6



Money Price (P,,)

30

A

D= D(Pm)

9 -
11 25
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Example: Demand and Time Price for
Physician Visits (cont’d)

Now, consider only money price (P,,).
At P,, = $25, M= 6.
At P,/ =$30, M’=5.

The money price elasticity of demand will be:

g, < 100 | AN/
™ 7.0 APM/F,.. \‘ lf
. C'53) L g 9 <0, | < |Ee|
T ®l79)

- i.e. When accounting for time
' price, the demand for M will be
' more responsive to price change.

> Physician
visits (M)
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Applications: Time Costs

- People with lower opportunity costs of time would be
more likely tolerate or endure long waiting times in
clinics or physician offices. > Pablic lrws(i"-ﬂ servias

- Even for the poor whose medical care is subsidized, they

still have to pay for the time costs. : v,_,gm'., yrop -
ger ‘\'k(, Rr W‘A' AAS&A
© Examples: _ geq ™™ ¢

fo
« Medicaid in the US, obs&’-"\‘ﬂm n
« UC Scheme in Thailand (long waiting time) - seel he
. N
- Solutions: 1,
* Build health facilities near people’s residence Oif""“‘:‘. k‘%""" '
o ??7? smcll cliv cs
se(ﬂffom&wirh"”'

(SQW —mec!f\\o_a‘a"iw) \
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Market Effects

/ Market demand with coinsurance
A D,

Pm

s Wo ComSMIANcL |

Market demand g2 T AEMO - (I

without
™~

coinsurance Wit annauramoer:

.pn
e, . 00O =™

With coinsurance, total
health expenditures will
increase from P,M, to P,M,.
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Empirical Studies

- Demand function for physician visits (V) can be written as:
@m
V=f(Pr, Y, HS, AGE, ED,...)

where P = price per visit,
r = patient’s coinsurance rate,
t = time price,
P, = price of other goods,
Y = income, d,v ~
HS = the patient’s health status,
AGE =age, ED = education O\f =< Af

« ‘Usual’ econometric specification for the above demand function:
V=b,+b,P+b,r +bst+b,P,+b.Y+b-HS+b,AGE + byED + ¢
or InV=b,+b,InP +b,r +bst+b,P,+b.Y+bHS+Db AGE+b8ED+e

=) Yy < G\%'Z—V) (ldv)/(_\_dP) I
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Issues in Empirical Studies on the
Demand for Medical Care

- Measurement

- Measure “medical care/services” in monetary values

* One problem is that expenditures reflect a complex combination of
price of care, quantities of care, and qualities of care py
v \ 4

- Alternative measures :quantity of visits, patient days,
or cases treated
« Still have problems with the intensity of care. Y 08“"‘ ,,.,’n«w
- Definition of the price of services - fbeck dler

- Many patients do not pay the full price for their treatments.

- Differences in study populations
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Example: Price Elasticities - ="' = 7 @y

b‘\
Study Dependent Variable Price Elasticity
/ All Expenditures: _
Manning et al. (1987) All expenditures —0.17 to -0.22
Physician Services:
¢ Newhouse and Phelps (1976) Physician office visits —-0.08
Cromwell and Mitchell (1986) Surgical services -0.14t0 -0.18
Wedig (1988) _ sicker ?"‘fh
v Health perceived e>§F/eIJggygp_Qd Physician vis?ts @ . l o J::\;vt.
/ Health perceived fair/poor Physician visits ko Aen
, Hospital Services: ¢
Newhouse and Phelps (1976) Hospital length of stay -0.06
Manning et al. (1987) Hospital admissions -0.14 t0 —0.17 \\"\j
Nursing Homes: RO
( Chiswick (1976) Nursing home residents -0.69 to —-2.40 \1
per elderly population t\"“ c
Lamberton et al. (1986) Nursing home patient days —-0.69 to —0.76

per capita elderly

Source: Table 9.2 in Folland et al. (2013)
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Example: Income Elasticities

€1 29
Study Dependent Variable Income Elasticity
All Expenditures:
Rosett and Huang (1973) Expenditures 0.251t00.45
, Hospital Services:
Newhouse and Phelps (1976) Admissions 0.02 t0 0.04
/ Physician Services:
Newhouse and Phelps (1976) Visits 0.01t0 0.04
/ Nursing Homes:
Chiswick (1976) Residents per elderly 0.60 to 0.90
population V4
Source: Table 9.4 in Folland et al. (2013) 0 < e 4 1

All income elasticities are positive, suggesting that medical care is normal goods,
And their values range between 0 and 1, suggesting that it is a necessity.

S ——
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Other Factors Affecting Demand for Medical Care

- Ethnicity and Gender
- In general, ‘blacks’ tend to consume less medical care.

- Females, particularly at child-bearing ages, are heavy
users of health care. Also, females generally live longer,
so they are predominant among elder patients.

« Urban vs. Rural

- People living in rural areas use less care. (Access
problem? Or, socioeconomic status?)

» Education

- Educated people are more informed and may demand
more health care.

- Often, education is correlated with income, and income
actually leads to more demand for health care.
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Other Factors Affecting Demand for Medical Care
(Cont’d)

* Uncertainty

- People demand health care for precautionary purposes,
e.g. preventive care.

* Age

- Grossman: As we age, the depreciate rate gets larger.
So, more health inputs are required to restore health.

- Health status
» The sicker tend to demand more health care.
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THE PRODUCTION, COST AND
TECHNOLOGY OF HEALTH CARE

25
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Topics

- Production and the Possibilities for Substitution
 Costs in Theory and Practice

- Technical and Allocative Efficiency

- Productive Efficiency

* Frontier Analysis

- Health Care Technological Changes
- Technological Changes and Costs
* Price Adjustment When Technology Change Occurs
- Diffusions of New Health Care Technologies
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Production

- Short-run production

A production in which at least one input cannot be
modified within a given period of time.

- Fixed inputs — fixed at all levels of output, e.g. capital, salary
 Variable inputs — vary by the amount of output, e.g. labor
- Long-run production

A production in which all inputs can be changed over
time



EE474_2/2021_#4 Phatta Kirdruang 28

o oo, e . . n LO”‘ -Maw md”‘d'n
Possibilities for Substitution ) f

- Now, consider the production with more than two
variable inputs (e.g. physicians and nurses).

- We are interested in the ability to substitute one
input (e.g. physicians) for another input (e.g. nurses)
while maintaining the same level of output.

- The degree to which one input can be replaced by
another input, while output remains constant, is

measured by the slope of the isoquant, which is
equal to the marginal rate of technical substitution

(MRTS).
s Exomples - docf o~ Robats
. (c)p ‘hcl«niu',w- ok mechine,
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Substitution between Physicians and Nurses
4‘3 'F(() N )

Physician
hours A . e
(P) Isoquant: Slope:MRTS:_APhySlczan_hourS . .A_
ANurse hours AN
= =1
V]
100 A
99 }
Q,
t S
- Nurse hours
7 (N)

0 100 105



EE474_2/2021_#4_Phatta Kirdruang

Substitution: Extreme Cases

lfaf ' . TMWW\O Me&WS

Physician Pe,r‘(:cc:‘ W(‘MWV\' Physician ~ — e
hours _ hours \' . ATR vs. RT-fCR
e 1 himSnbstilnton P 1 Perfect Substitution
P Q,
M
Q,
0 N Nurse hours 0 Nurse ho;r>s

(N) (N)
Question: Would these two cases be possible in the real world?

E;_ Edre doter ovmd rmethume o Fesfect C—"”?'M\
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Elasticities of Input Substitution

- If an input price changes, a cost-minimizing firm would respond
by shifting away from the costlier input to the cheaper input.

- The new input combination is determined by the elasticity of

substitution of inputs.

- The elasticity of substitution (E;) measures the responsiveness o
r

of a cost-minimizing firm to changes in relative input prices: ~
Percentage change in factor input ratio %7~ 8Ra
L =

E, =

- Example: Suppose M = f(P, N), and factor prices are Wp and Wn.

Percentage change in factor price ratio <. ORe

_ %A(P/N) _AP/N)

W,/7,

S %AW, /w,) P/N

A, w,)
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Substitution between Physicians and Nurses

w 200 O0o® -
A r Y

- Suppose w, = $200,000 and w,, = $40, 000 ,

. . M
Physician P‘Jﬁ""‘j And w’, = $220 000 and w,, is constant. ,: 20 5%
A i
?:)urs - Suppose that %A(P/N) = -6%, so P reduces to‘"
99 and N increases to 105.
‘ 4. o~y (B=)=-0.0b
Old price ratio % 2 007 %l . a4l 7 (N )
(wyw,) =5; -5)
n . we 55-°/,
Slope =-0.2 'f’A(Wf/w‘n) = A( /V"ulﬁg = v
u ? W
L=° P/N=1 €/ vin 3
%? " 3 '/ACF/N) - -0.% - O‘B
100 7 P/N=99/105=0.94 7. BCWP/ ) 0.5
99 |4 New price ratio
E Q1 (W’p/Wn) = 55; J—
Slope =-0.18 - 5%
L2 —2 2 Nurse hours
0 100 105 (N)

€s

-0.b

b IR impd prer o incressrs U,

e mfdk fgho waddl & 53 0.6..
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Input Substitution: Appllcatlon
Cam, € o fosv‘w'b,

- E, =-0.6 means that, as input price ratio increases by 1%,
the input ratio would decrease by 0.6%.
* The absolute values of E, range between 0 and .

- E,=0 =» No substitutability . ferkect wv-\f'm

NM‘&. swep ATK
- Larger E, =» Greater potential for substitutability 7

K
- The concept of input substitution can be applied 8‘1“’“ At

particularly to the long-run production, where all inputs
are flexible.
- Other examples of input substitution:
- Substitution between health workers and new technology
- Substitution between local physicians and foreign physicians
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Deriving Cost Curve

« Hospital’s cost minimization problem:
Min TC=rK+ wL

Subject to Q*=Q(K, L)

= (K*,L*) is the input combination that gives the least
cost at a given output level.

- The set of all possible points of tangency between the
isocost curves and the isoquants is called the expansion
path.

- This curve tells the relationship between a given output
level and its minimum cost.
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A' - TC, = (2o xlooo) t (25 x 129°)

Cost Function -150,000
Production Isoquants Total Cost Function
K TC=rK+wlL
A Total Cost
(1,0009)
Expansion path —_y AC = T_S'.
! @
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TC,=105
TC,=78
Q; =200  TC,=50
=150
=100 Output
(Q) >
I ) = = =
0 20 Y5 0 Q= Q= Q5= V4

L 100 150 200

Suppose input prices are r = $1,200 and w = $1,000.
/—"

’J
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Economies of Scale

(&
Average = 5
Cost (S) A
Economies of scale :
LRAC  asQ 1 LRAC = LTC/Q
A

\ Diseconomies of scale:
Min LRAC LRAC M asQ 1

™ Poduchive Hiciency

5 >
Quiin Output (Q)
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Economies of Scope

- Definition:

For a multiproduct firm, economies of scope occur
whenever it is possible to produce two or more goods

jointly more cheaply than they can be produced
separately.

- Mathematically, suppose a firm has 2 outputs Q, and Q,.
Economies of scope exists if:

TC(Q,, Q,) < TC(Q,, 0) + TC(0, Q,)

where TC (Q,,Q,) = the joint cost of producing both outputs together
TC (Q,,0) = the cost of producing output 1 only
TC (0,Q,) = the cost of producing output 2 only
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Significance of Economies of Scale and
Economies of Scope

- Both concepts can provide implications to public policy and
to managerial policy.

- Economies of scale:
* Profit-maximizing firm
» Prefers to produce where AC is still decreasing
- Society’s perspective e, Public lmrﬂvis , NeOs.
» Prefers lowest average costs (not necessary where it max )
- Economies of scope:
- Provision of different departments in the same hospital

- Subsidization in teaching hospitals
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Efficiency

 Technical efficiency
> Applies to production within a given firm
> Technical efficiency is achieved when a maximum output is
being produced from a given input combination.
- Allocative efficiency cons v 3*~10v5t P
> Requires the efficient allocation of inputs between firms
and between outputs.

> Allocative efficiency is achieved when inputs are put into
their best uses so that no further gains in output are
possible.

 Productive efficiency

»>There could be many different levels of output that are
allocative efficient (i.e. total costs are minimized).

»>Of all the least cost levels of output, the “most least cost”
level of output is productively efficient. lowest AC.
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1. Technical Efficiency

* 1 Input * 2 Inputs
Q K

i‘ ne‘@F; 0;0\'\'1‘

Q=f(L)

Q=f(K,L)

L

Technical inefficiency results when a firm uses more resources than necessary
to produce a given level of output.
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2. Allocative Efficiency

K

A w"“* )

C, \\sw Technically efficient &
Allocative inefficient

Technically efficient & T
Allocative efficient (1e. leaf" ’w& wM-qufl"
ol, Inwa'S)

K=C,/P-(P/PL

o\




Technical and All ' fficiencies

| 4
3

N —

$45

- Suppose P, =10 and P = 5, which technology is allocatively
efficient? 5 ¢ Kk @=t=

P LY
4 P8

N\

—

~Which ""cokna\om Sl’W‘AA! et by U\A-LCL? 2‘
> A

| S
3 L
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3. Productive Efficiency

Average
Cost

Technically and
TC,= Allocatively Efficient

0

C u AC =505
G &, pt °°hT
@ C, Ac. \SBE IS

Y

»w

»w

A

The most
least cost

Productively efficient;
output level

N a
5 (_12/15
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Frontier Analysis: Data Envelope Analysis

(PENR)
K The Data Envelope Analysis
Inefficiencies (DEA) identifies the
o efficient outer shell
8 enveloping the data.
o
o
-
Deterministic frontier
L (found by using linear
Qs ,(: (kL) programming)

a b . —
Asswme CRS Q- KL, o pesmdne amdied.
a¥fd =1
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Frontier Analysis:  shocks
Stochastic Frontier Analysis (STFA)

$ STFA treats each firm uniquely by assuming it
to be affected by a potential shock to its ability
to produce care. —_—
res) olu.aﬂ-
o b .
R P rIjlrm }Nllthh k ‘Meﬁ«mw\*
Average S~ __~7 -ve harmful shoc S~ SCOWS
costs T\/ Mean frontier Frontier is stochastic.
\\\L .~ F, Firm with /
S~ _ -~ - helpful shock
AVO —

Inefficiency score is
calculated from the residuals
Q obtained from SCF model.

0 Quantity
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Case Study:
Efficiency of Public Hospitals in Thailand

(Source: Patamasiriwat, 2011)

- Examined cost efficiency of 3 different types of public
hospitals in Thailand: ferhany com

- Regional hospital$ (23) berki
S w»b\wj ¢ Terh con-
« Provincial hospitafs (58) - 3

S s ¢
- Community hospital@&{)\ hstrick |evd » P Car

- Focused on technical efficiency and looked at the cost side

- Costs: Wage, personal compensations, operating expenses, material
costs, utilities, others ¢ s\ o = o&rM vm{v

- Estimated cost function: C = f(OP, IP) = OP2xIP2 4, - ;,\f.bo..:k visits,

-+ Regional hospitals: constant returns to scale (i.e. a+b = 1)

o Cmn/ity & Provincial hospitals: decreasing cost (i.e. a+b <1)
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Case Study:
Efficiency of Public Hospitals in Thailand

(Source: Patamasiriwat, 2011)

» 2 Methods to determine efficiency: DEA and STFA

- Regional hospitals: Efficiency score =0.94 (i.e. “output slack” =6%)

 Provincial hospitals: Eff!ciency score = 0.64

- Community hospitals: Inefficiency score=0.186 - Efficiency score = 0.814 ,

~ Limitations:
- Ignore other types of hospital outputs (teaching, research, health promotion)
_\
- Did not consider quality of care or severity of different health care cases

* Discussion:
v »>Provincial and community hospitals might operate at less than full capacity
v >There were signs of resource underutilization.
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Technological Changes and Costs

Cost-Decreasing due to Cost-Increasing due to
K A Technology Change KA Technology Change
TC,= $68,000 TC,=$71,000
{ /
/ !
TC, = Q=100 Q' =100

S42,000 Q’ =100 TC, = (Higher quality)

|- $50,000 Q=100
same quality) > >

0 L O L
Technology change improves quality
of care or introduce costlier
products.

Technology change increases the
productivity of health resources.
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Health Care Prices with Technological
Change Occurs

- Question: Whether technological changes really cause the
inflation in the health care sector?

> Not necessarily!

> New treatments are not included in the fixed basket when
calculating CPI.

»Improvement in the treatment effectiveness could be
omitted.
« Example: New treatments reduce the length of hospital stay.

By putting more weight on the room charge, the price index is
overestimated.

»>Not taken into account the improvement in quality of life
of the patients.
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Adjustment in Health Care Prices

- Example: Cutler et al (1999) developed two quality adjusted
price indexes of myocardial infarction treatment

Unadjusted Avg. Price Quality-Adjusted Avg. Price
Indexes Changes Indexes Changes

Official MCPI 3.4% Quality -1.5%
(extra years of life)

Heart attack 2.8% Quality -1.7%

episode approach (extra QALYs)

» Technological change has improved the quality of treatment.

»The quality adjustment can prove that the heart attack
treatment price is actually declining (price deflation).



