
WORLD HEALTH ORGANlZATIOh 

REGIONAL OFFICF 

r OR THE EAS I ERN MEDIl LRRANRAN 

ORGANISATION MONDIALE DE LA SANTR 

BUREAU REGIONAL 

POUR LA MEDITERRANEE ORIENTALE 

S- ON THE PROVISION OF HEQTH 
SEIMCES FOR THE PRE-SCHOOL CHlLD 

mp&ishu, 21 - 26 July  1974 ENGLISH ONLY 

EVAUIATION AND OPERATION FESEWCH AS MEANS 
FOR MEETING SERVICE OrnTIVES A M )  m o m  

METHODS OF HEALTH CARE DELIVEHY : 
OPERATION R E s m c H  

by * 
D r  J .K. Harfouche 

WHO Consultant 

The application of scientific and rnathematlcal methods t o  management 

problems is relat ively new. These methods were f i r s t  employed i n  relat ion t o  

military problems during World War 11, and have since spread t o  industry and 

commerce t o  such an extent that operations research 1s nowadaysanestablished 

part  of management in large induetr ial  and commercial concerns. 

In  recent years, health administrators have become increasingly aware of 

the value of managerial methods i n  health planning, health problem solving 

and operation research i n  the delivery of health services. The adaptation of 

industr lal  and other applications of the newer analytical and Inanagerial 

techniques f o r  use i n  the health f i e lds  i s  a t  an ear ly  stage. Academic t raining 

i n  medical schools and schools of public health 1s gradually being modified, 

especially a t  the post-graduate level,  t o  include operations research. However 

textbooks on the subject are  not, a s  yet, available. There is a lso  a universal 

shortage of teachers who a re  able t o  present research methodology, few standard 

mdels tha t  teachers can use, and resistance on the part of health professions 

educators t o  modify t radi t ional  training programmes. But as Gmmdy and Refnlre 

observe, "Managerial practices based on analytical techrrlques a re  here t o  s tay 

and w i l l  become routine i n  the health services of most countries w e l l  w i t h i n  the 

professional l ifetime of the present generation of post-graduate studentsm. 
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HEALTH PRACTICE RESEAIiCH 

Before defining operations research, ~t would be necessary to define 

health practice research and the systems concept. 

Health Practice Research - may be broadly defined as the formalized 
investigation of some aspects of the organization and administration 

(including the management evaluation) of health services in relation to 

objectives and socio-economc circumstances. Its main purpose IS usually 

to achieve&e optlonal use of a system for the delivery of health care and 

other health services, to show where and how improvement might be made, and 

to help m the development of health plannlng and research methods. It 1s 

usually concerned with providing solutions to a particular problem, and 1s 

characterized particularly by 

(1) a system orientation; 

(2) a multidisciplinary approach, i.e. one not limited by the 

artificial boundaries between different disciplmes; 

(3) the use of the scientific approach conceived in tems of 

models, objectives and feed-back, i.e. the use , as far as 
possible, of fonnalized and objectivized investigatory and 

decision-making procedures; and 

(4) the expllcit statement of aims or objectives in precise tems, 

whenever the evaluation of results is contemplated. 

Of these, the fourth is fundamental. It is impossible to prepare an 

itinerary for a traveller who has not decided where he wishes to go; it is 

meaniry:less to inquire if he has reached his destination if he has no 

particular destination in mid. 

The special contribution of these newer methods in health practice is, 

therefore, in the formalization and objectivization of procedures, most of 

which have already been widely used in health administration on empirical 

or intuitive basis. They must be viewed as a complement to, but not as 

a substitute for the well established statistical, budgetting and accounting 

methods. 



Because the ?-~u~~IESS of health services is to promote health care in a 

social setting, the positlon of health practlce research is intermediate 

between those of the biomedical and the social sciences; because health 

services form part of a larger system, it is also an aspect of publlc 

administration. 

Systems Concept 

Ahealth care system is an example of a system designed by man for ful- 

filling a humn purpose and subject to human control, and consisting of a 

combination of human and material resources. hke other social systems, 

it permits freedom of choice between alternative courses of action that, by 

modifying its structure and functions, change its operation so that its out- 

put approximates more closely to the predetermined abjectives. 

An aggregate of health centres, and hospitals can usefully be regarded 

as a system for some purposes, though it is clearly a sub-system of a 

comprehensive health system, whch itself is a sub-system of a larger politico- 

social system. Therefore, the relationships would be viewed as a hierarchy 

of systems and sub-systems. 

In ascending order of complexity, the systems studied in health practice 

research comprise : 

(1) the individual components of a health service or some particular aspect 

of these components; 

(2) the health service in its entirety; 

(3) the health service and its components in relationship to socio-economic 
and other factors. Thus, for obvious reasons, health practice research 

is multidisciplinary in character. 

A basic system nay be depicted as consisting of 

(1) bputs (persons needing health care); 

( 2 )  process (health care delivered by services); 

(3) outputs (treated patients) ; and 

(4) feedback (effects of processes on future inputs), operating within a number 

of constraints such as buildings, equipr~ent, geography and population. 

This system as represented diagrartunatlcally is the prototype operational 

system. 



Operational sustems are,  therefore, characterized by processes t h a t  serve 

t o  t rans la te  inputs i n to  outputs o r  resu l t s .  Typically, some of the inputs 

are  uncontrollable disturkances, whereas others a re  subject t o  control. Thus, 

the administrator of 3 hospi ta l  has l i t t l e  control over pat ient  needs, but can 

control, i n  large measure, the s t a f f  input t o  the service process. 

Control over inputs is inevitably subject t o  constraints i n  terms of 

money, manpower, f ac l l i t xes  o r  time available.  

The f a c t  t h a t  a process ex i s t s  f o r  converting Inputs in to  outputs (or  

resu l t s )  suggests that a l te rna t ives  are  usually available.  For example, two 

hospi ta ls  or  h e ~ l t h  centres may d i f f e r  markedly i n  the way t h e i r  services 

are  organized and delivered. 

The assessment of r e su l t s  involves value judgements, which may 'be d i f f i c u l t  

t o  make. Elements of uncertaint, pervade the en t i re  system, f r o m  t he  type a d  

magnitude of the problems t h a t  a r i s e  (pat ient  adnussions) t o  the possible 

effectiveness of a l te rna t ive  treatments (survival ra tes ) .  Uncertainties of 

outcome are  especially f rus t ra t ing  because of the dynamics of most operations; 

not only a re  immediate r e su l t s  indefinite,  but those r e s u l t s  usually lead t o  

fur ther  dbcisions t h a t  yield equally uncertain resu l t s .  

Therefore, operations research techniques are  la rge ly  concerned with 

means of dealme; with resource constraints,  the assignment and maximization 

of values, and the appraisal  of a l te rna t ives  in a n  uncertain, dynamic environment. 

Systems Analysis - as applled t o  heal th  practice is an approach rather  

than a rlgorous method. It refers  t o  any formal analysis whose purpose i s  
It  t o  suggest a course of act ion by systematically examimng the objectives, 

costs, effectiveness and r i sks  of a l te rna t ive  pol ic ies  or  s t r a t eg ie s  - and 

designmng additional Ones if those examined are  found wanting. It. i s  an 

approach t o  o r  way of looklng a t  complex prohlems of choice under uncertaiztY; 

it 1s not yet a method" (def ini t ion proposed by E.S. wade) .  



Scope of Health Practice Research : 

The scope of health-practtce research is rather wlde. Priority areas 

were identified by a WHO Consultant Group in 1968, and are listed below. This 

llst is not filly exhaustive, but glves an idea of the kind of problem that 

health practice research deals with : 

(1) Manpower - personnel utilization, especially in health centres and 
systematic studies of the education and training needed by different 

categories of personnel m the health care team; 

(2) organization of health care services; 

(3) utilization; 

(4) major problem areas studies to identify the best lines of attack on major 

problems, such as nutrition, specific diseases, and family planning; 

(5) quality of health care (evaluation); 

( 6 )  cost (cost-effectiveness and cost benefit studies) ; 
(7) termmology; information and research systems; indzces; statistical 

methods ; 

(8) need-demand; health care provision and the need-demwd relationship; 

( 9 )  c o m i t y  response studies; factors influencing acceptance of services. 

OPERATIONS RESEARCH 

Definition 

An operation can be defined as a set of interdependent or interacting 

activities that are necessary for the occurrence of a desireci outcome; both 

activities and outcome can Se treated as defined variables m this set of 

activities. 

By operations research is meant any formalized quantitative analysis 

whose purpose IS to improve efficiency m a situation where "efficiencyn is 

clearly defined. Typically, operations research is used to optimize an 

objective function that is defined in quantitative terms. 

When the optimiation method is used, the usual objectives are either 

to provide a given level of service in the most economical way, or to provide 

the best service with the given resources, i.e. to indicate what service sh~uld 

be provided and how this can best be done with the resources available-. 



Operations research does notneoessarilyrequire the use of speclal 

techniques, and does not exclude the use of oanagerial and planning procedures. 

"With this qualiflcatlon, operations research can be said t o  be the use of 

the sc ient i f ic  approach i n  the study of operations". 
2 

Operations research may be contrasted with systems analysis. The l a t t e r  

is usually concerned with problems i n  which the d i f f icu l ty  l i e s  i n  deciding 

what ought t o  be done, not simply how t o  do lt most efficiently. Both 

systems ana1yr;ls and operations research have t o  deal with practical problems 

of cholce or  decision, but with a difference. Systems research is concerned 

m i n l y  with the strategy of choice, operations research w i t h  the tac t ics .  

Only rarely a re  the problems f u l l y  understood in e l ther  case, but they are 

more completely speclfled i n  operations research than i n  systems analysis. 

The models used In  operations research, though often tentative as comparecl 

with those of pure science, are more circumscribed m d  bet te r  defined than 

those used i n  systems analysis. When objectives are unambiguous, c r i t e r i a  

precisely defined and data adequate, the models of operations research are 

quantitative and incorporate quantified relationships. Typically, they a re  

mathematical in form and employ optlndeation techniques that are rarely 

feasible i n  systems analysis. 

ObJectivlzation of Dec~sion-Makin6 3 

nJ6 broad categories of admlnlstrative decisions can be distinguished : 

(a)  policy decisions; and (L.) operational or  managerial decisions. 

Pollcy Decisions - these lnvolve the definition of objectives tha t  

commit an organization t o  some overall purpose, and usually involve a choice 

beween conflicting aims. 

Pr ior i ty  decisions are  a sub-class of policy decisions. They are 

concerned with the items l i s t e d  below : 

(1) establishing a tlme order- f o r  various programnes and w i t h  such matters 

as coverage (e  .g. local;  regional; national; industr ial  groups; social 

groups 1 

(2) Tbid p,41 

(3) Ibid p .42 



( 2 )  need-demand rankings (e .g., vulnerable groups) 

(3) economic ratings rclnting to an vvcrnll allocation of resmrces. 

The above answer questions such as - when and f o r e  something should be 

done and broadly, the means to be employed. 

Operational Decisions - are also concerned with timing and coverage, as 
well as with cost and efficiency, lxlt w i t h  the difference that they are taken 

m the context of the policy decisions they are intended to implement. 

In the final analysis, all decisions depend on value Judgements or on the 

allocation of priorities - policy decisions more evidently so than operational 
decisions - and no information system or analytical technique can alter this 
fact. For example, in optimization procedures it appears superficially that 

decisions on ways and means are entirely formalized and value-free. However, 

it turns out that this is so only because a value-dependent decision to optimize 

in some regard has been taken for granted. 

Although in theory complex managerial alternatives can be reduced to a 

sequence of two-way or yes-no decisions that can be handled by a computer, 

it remaips true that the ultimate responsibility for making decisions rests 

overtly or covertly on some individuals or groups. 

Therefore, in all decision-makinp; there is a value element that, though 

it varies greatly in importance, no conceivable procedure can eliminate entirely. 

It tends to be large in policy decisions and small, or even negligible, at the 

operational end of the scale. This is shown m the dlagraminatic presentation 

below. 

The value element in the decision spectrum * 

Policy 
decisions 

Operational 
decisions 

ref errable 
to objective 
methods 

* 
Gmndy & Reinke, 1973 (~ig. 9, p. 43, WHO w 4 6 )  



The aim of rationalizing the decision-maklng process is to reduce the 

value element (shaded area in fl@;ure) to a minimum i.e. to maximlee objectivity, 

by means of analytical methods. 

Csmplete objectivity in decision-makmng is probably an unattainable ideal. 

However, decision-making can be systematized and substantially ratiionalized 

by reducing ~t to & orderly sequence of steps or stages, as follows : 

(1) the classification of the problems and objectives involved; 

(2) the dePinitlon of alternative approaches and means, based if necessary 

on trials, 

(3) the collection of relevant mformation about the alternatives; 

(4) a comporlson of the advantages and disadvantages of each, giving special 

consideration to feaslbllity and the tune factor in the assessment of 

probable benefits i.e. to the relative welghts to be assigned to short- 

term and long-tern benefits; 

(5) the evaluation, ~t intervals, of the results of implementin, decisions, 

and the use of feedback for modifying and adjusting subsequent action. 

Evaluation is not only a formal review of operational experience, but 

also an element in the feedback on which subsequent decisions are partly based. 

almost invariably, both policy and operational decisions are provisional not 

final. As decisions are made in sequence, later decisions are likely to be 

affected by the observed consequences of earller decisions. The process of 

decision-making an2 evaluation In problem-solving is, therefore, a continuous 

one as shown on page 9. 
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Bryant's problem-solviw cycle, 1971 



USE OF MODELS : THE SCIENTIFIC APPROACH 

The use of a model of some sort is the basis for each application of 

an operations research technique. Because of their versatility, lack of 

ambiguity, and ease of mampulation, m & h e M  models are the ideal, but 

this ideal is frequently unattalnablc in health practice research. 

Real situations a h  invariably soamplex that it is essential to simplify 

to select and isolate certain features of reality, to develop a more or less 

idealized sisuation, and then to construct a model that represents this 

idealized situation and also, to some extent, certain features of the real 

situation. 

The model is thus a symbolic representation of an idealized system. 

It resembles but does not purport to be a replica of the situation ~t 

represents. It stands for the structural and functional attributes of 

that situation, not for its substance, and precisely on this account it 

helps us to visualize what is going on m the real world, brings hidden 

relationships to light, and provides a basis for logical operations that 

enable implicit relationships to be made explicit. It enables us to see 

how things hang together, how our concepts are related to each other; 

it enables us to discover patterns that are not appamnt from the everyday 

inspection of events. 

kin Characteristics of a Model 

As a m i n m ,  any model must satisfy the conditions listed below 

(GOICI~~~, 1968) : 

(1) convey informtion (not always quantitative); 

(2) illundnate appropriate variables and their relationships to each other, 

including factors of uncertainw or chance; 

(3) provide a structure for analysis or simulation; 

(4) be an abstraction of such a character as to allow manipulation without 

misrepresenting the real situation. 

Types of Models 

Models are said to be figurative when they are diagramatfc or geometric 

in form, or non-figurative when they assume a mathematical form. They are 

classified as follows : 



(1) deterministic, when the parametres are constant or vary ina predic-kble 

manner; or 

(2)  stochastic, when their magnitude depends partly on chance, or when the 

model takes account of variability, e.g. rates of arrivals at cllnics, 

rates of hospital admission, and queue formation. 

Alternatively, models may be described as : 

(1) static, when the magnitudes of the parametres are independent of each 

other, and vary in a way that does not alter with time, or 

( 2 )  dynamic, when this is not so; .such models take account of ohanging 

circumstances and the manner in whmh decisions will affect or be 

affected by these circumstances. 

Finally, according to the purpose serve, models are said to be : 

(1) descriptive ; 

(2) predictive; or 

(3) , prescriptive. 
The descriptive model displays in convenient form the essential characte- 

ristics of the idealized system it represents. The predictive model provides 

a basis for deductions (extrapolations either in time or range of representa- 

tion) that can be compared with observations in the real world. The pre- 

scriptive model is used to indicate what should be done to achieve or approach 

a stated objective. A s i ~ l e  model often combines two of these ?hnctions, 

or all three of them. 

Formation and Use of Models in Health Practice Research 

The place of model-making in relation to the scientific approach to 

practical problems involving health planning and management decisions, and 

reasoned, goal-directed actions, may be best conveyed by the steps that follow : 

(1) the idealization or conceptualllation of the probler ; 

(2) symbolization - the construction of a model that represents the idealized 
problem; 

(3) manipulation of the model - the performance of logical operations an 
the model so as to find a solution to the idealized problem; 

(4) evaluation - testing the ability of the model to represent the real sit*- 
tion by comparing model-based predictions with real observations, or by 

comparing the results of model-based actions with real world objectives; 



( 5 )  the formulation, in some instances, of generalizations or hypotheses 

that become the starting point f3r a new investigation. 

In practice, many subsidiary steps are involved at every sta~e of the 

sequence. The right questions (or hypotheses) have to be selected (in such 

selection a good deal usually depends on intuition), situation data have to 

be examined, and variables rigorously deflned and, whenever possible, 

quantified. Trial runs to demonstrate feasibility, adequacy and the Suita- 

bility of the method are often needed, and the final stage in every project 

is the interpretation of results in the light of existing knowledge of the 

subject and related theory. 

The above mentioned steps in the scientific approach, utilizing a model, 

are presented In the diagram below. 

description 

b 1 Z7 
'I ."' I %a1 J 

problem predictive idealized 

"I' prescriptiv problem 1 Selective 7 
process - 

C - . . - - - - -  -. . .  - -  - K - 
Comparison with real problem 

Diagrammatic representation of the scientific approach, utilizing a model 

G r u n d y  & Reinke, 1973 (Fig. 8, p . 40, WHO 20745). 

Examples of Models 

Figurative Moaels : are notational devlces that use boxes aria arrows, 

or nodes and arcs, to represent the essential elements and relktionships of 

complicated situations. 

(a) Flow charts, which display sequences or relationships without reference 

to time or other quantities, are the simplest example of a figurative 

model (see Fig.1). 



(b)  Network analysis, In  which an a rc  represents an ac t iv i ty ,  and n node its 

completion (event), so tha t  a time fac tor  i s  ~ntroduced. The best known 

f o m  of network analysis 1s PEIIT ( ~ r o g r m e  Evaluation and Review ~echnique)  . 
Network analysis provides a basis f o r  the plannine;, scheduling and control- 

l i n g  of complex, non-repetitive projects  (see ~ i g . 2 ) .  

(c )  Ecological model o r  state-transition model, which r e l a t e s  a s t a t e  by r a t e s  

of t r ans i t i on  from one s t a t e  t o  another, leading, i n  some instances, t o  

a s e t  of equations t h a t  can be solved by mathematical operations (differen- 

t i a l  calculus o r  by method of f i n i t e  differences) (see Fig.3). 

Graphs and diagrams cornonly used i n  health practice, such a s  disease 

incidence graphs, population pyramids, and epidemic curves are  a l so  primarily 

f igurat ive models, though, l i k e  the PERF network and the s ta te- tansi t ion 

models, they may lead t o  ari thmetical  and other mathemat~cal operations. 

complications 

Observation Unit 
(recovery room f o r  
high - r i sk  infants)  

intensive 
Care U n i t  

Fie .  1 Flow Chart of Optimal Newborn Care 
Grundy & Reinke, 1973 (Mg.4, p. 9, WHO 00221) 
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Terminal 
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Fig. 2 Network Mddel 

Grundy & Reinke, 1973 (Fig.5, p.35, WHO 20743) 



(Well population) 

Transition 2-3 

Deaths 

Fig. 3 Diagram of ecological model 
Grundy & Reinke, 1973 (Fig. 6, p.36, WHO 20792) 



Mathematical Models - a re  of several prototypes - a )  inventory model; 

b )  l i n e a r  programmmg; c)  prediction : queueing; d )  simulation; e )  decision 

analysis;  and f )  dynamic programming; e tc .  An example of inventory model 

w i l l  be considered here. (For examples of other mathematical models see Grundy 

& Reinke, 1973, Chapter 2, pp. 46 - 80). 

The inventory model i s  a prototype deterministic model. The aim is t o  

determine the optimal ordering policy f o r  an inventdry item, such a s  a drug 

o r  immunization agent. Like other mathematical models, because of its 

formalism, the  inventory model is highly versa t i l e .  It enables precise, 

quant i ta t ive  relationships t o  be expressed unequivocally f o r  the  purpose of 

prescribing an optimal course of action.  Moreover, complicating chance 

fac tors  that f a l l  short  of precise quantification can be jmcorporated in to  

the model. 

For example, small orders w i l l  keep the  cost  of carriage 1 v, but i f  f o r  

each time an order is placed, regardless of its s ize ,  a cer ta in  a ~ n i n i s t r a t i o n  

cost  w i l l  be incurred. The problem is t o  determine the ordering policy that 

minimizes the  sum of these costs  : the  inventory model makes use of t he  equations 

l i e t e d  below t o  reach the optimal course of action during the  period of concern 

f o r  the  administrator. 

CT = t o t a l  cost .  

C1 = cost  of carrying one inventory urut.  

N1 = average number of u n i t s  carried. 

= cost  of placing an order. - 
No 

= number of orders placed. 

Then : 

I f  U is the  number of un i t s  issued, and Q the quantity ordered a t  any time, 

then N1 = $, and No = 1 . It follows t h a t  : 
2 Q 

CT i s  m l n i m a l  when Q = v " pi 



This example of the inventory model i l lus t ra tes  the importance of precise 

definitions, the explicl t  recognition of the essential factors i n  a problem, 

and the manner i h  which these factors are related t o  each other and t o  the 

objective. 

The inventory model timy also be applied t o  recruitment and training of 

health personnel. 

ANALYSIS OF HEALTH CARE DELIVERY SY- 

Comprehens%ve analyses of health care dellvery systems are vir tual ly 

non-existent, because of the multiplicity of factors and the diversity of 

units  of measure involved. Ideally, we should be able t o  compile a - l i s t  of 

community health problems and t o  relate  them t o  the available resources i n  

terms of the specific services provided. In practice, however, this is not 

easy. 

For example, the patient with a problem sees it from the viewpoint of his 

"complamntn, whereas, the health professional thinks of it a s  a diagnostic 

category. The problems identified vary from such non-specific en t i t i e s  a s  

" cought' o r  It f ever" t o  diagnosed cases of "active tuberculosis" . Moreover, 

the translation of health problems into nneedstt fo r  specific health services 

is by no means unambiguous, e.g. the difference i n  care i n  the case of a 

short-lived low gmkfever  and a fever lasting fo r  one or  more weeks and 

associated with persistent cough. 

In the case of resources, the d i f f icul ty  ar ises  in  attempting t o  dis- 

entagle the enonnous number of service rmxes and organizational arrangements 

tha t  might be derived from these resources (e.g. doctor-hours, nurse-hours, 

X-ray mts, e9c. ) . 
Despite d i f f icul t ies ,  however, it is clear tha t  services provide the 

comon denxninator-hereby health problems and resources can be related in a 

comprehensive systems analysis. In assessing these services, we should not 

be limited by tradi t ional  or,aizational l~oumhries, such a s  paec'iatrics, obste- 

t r i c s ,  o r  public health. It has proved t o  7 2  more informative t o  base the ana- 

l y s i s  on functional cate;;ories, such as  ohfld care, family p l n n n i ~ ,  medical re l ief  

and mass control of conununiable diseaees. Within each functionbl area t o  be 

investigated, the specific ac t iv i t i e s  of the various personnel categories can 

then be portrayed with respect t o  health problems m question. 



The time devoted t o  the various functions rn~ght be analyzed as  shown 

m the table below. Such a table shows, for  example, the current distribution 

of well child care ac t iv i t i e s  among different types of professional personnel, 

and would enable the time devoted t o  such care t o  be compared with the level 

of care required, a s  Indicated by the demograpiuc and other evidence of 

community need. The table also shows the distributron of t o t a l  health ef for t  

relat ive to  available manpower. 

In addition to  the descriptive inslghts provided by the table, it m i g h t  

a lso have predictive and prescriptive uses. The ultimate aim might be t o  vary 

functional emphasis In  accordance with the distribution of needs, and t o  prescfl 

an optional reallocation of e f fo r t  among the various professional categories, 

transferring responsibili t ies,  whenever possible, t o  l e ss  highly qualified 

personnel. 



ANALYSIS OF TlME DEWED TO VARIOUS FUNCTIONS BY DlPFEXEW CATEGORIES OF PERSONNEL 
- - -- 

Functions 

Wdll child 
care 

Family 
plannlng 

Medical 
relief 

Mass control 
of 
communicable 
diseases 

I Etc 

Effort by 
individual 
category 

I 

- p- 

Time devoted by : - 

Manpower 
available I 

I 
! , I 

Wctional 
balance 

i 

Existing Family ! Indigenous Auxiliary 
and practi- 1 sub-pro- / M m s  

need balance friends 
based on 

I 

Physicians Iun~tlonai 
tioners fessionals 

I 
'A 

--- 

-- 
- I 



ECONOMIC ANALYSIS 

Economlc analysis is a necessary constituent of health planning. 

Estimates, budgets, cost accounting and other financial methods are as 

necessary for controlling and evaluating the performance of health services 

as they are in other fields. Economic analysis is an accepted tool for 

resource allocation, and can also shed light on problems of utalization. 

The main areas common to economics and health practlce include : 

(1) budgetary and other financial controls and evaluation methods; 

(2) cost-effectiveness and cost-efficiency measurement; 

(3) cost-benef 1% approaches. 
The first of these is well understood. 

Cost-effectiveness measwcrn~nt is a method of comparing the costs of 

achieving an agreed objective In different ways, while cost-efficiency 

measurement is a method of comparing the costs in two or more enterprises 

provrding simllar services, or in a single enterprise at different times. 

The'cost-benefit approach is a method of aompamngthe cost of 

provrdm$ a servlce with the gain accruing, or llkely to accrue from it 

(1.e. the net estimated gain). Though useful In maklng pollcy decisions, 

lt often,mvolves arbitrary assumptxons and leads to controversial conclusions. 

Cost-benefit methods have been useful for demonstrating the economic sound- 

ness for certain health servlces and, especially, of mass campaigns for the 

control of certaln connnunlcable diseases; of immzation, family planning 

and nutritional programmes, and of occupational health services. Applied 

to healtfi dare services ln general, their value is doubtful. 

Where accounting systems are adequate, the cost of establishing, 

maintaining, or extending health services can be estimated without difficulty, 

provlded that agreement is reached on the items to be included; the cost of 

supplementary diets, for example, can be charged to health or to some other 

account. The demonstration of benefits that are unequ~vocally attributable 

to the operation of a health service is, in contrast, a more intractable and, 

in some cases, an impossible problem. This is true even if the benefits 

considered are limited to such items as Increases m workmng-life span, 

reductions In working time lost because of sickness, and reduced need for 
health and allied care, all of whmch can be expressed in monetary terms. 



Especially, if the quality of human life, conrmunlty morale, social stability, 

and slrnllar items that cannot be expressed in this way, are included. 

Moreover, so far it has not been feasible to correlate costs and results 

with any confidence, since Improvements in general levels of health are rarely 

attributable exclusively to better health services. They are often the result, 

for example, of rislng standards of living. The use of the cost benefit 

approach is, therefore, hampered by difficulties in measuring the effects of 

health programmes, but this 1s not the only limitation. Many health care 

servlces, e.g. those for the severely physically or mentally disabled, are 

patently unsound In economic terms. Cost-benefit in the health field must, 

therefore be seen as one of the base? " r decision-makmg but not as a sufficient 

foundation, In itself, for policles and progmes. It can be used in the 

evaluation of programmes and servlces, and can sometimes demonstrate the economic 

value of health servlces. The improvement of health is not purely an economic 

objective, however, and many of the beneflts resulting from health services 

cannot be measured in financial terms; the provision of such services, even 

if there 1s no demonstrable economic gain, may nonetheless, be h1ghI.y worth- 

h l e  on other grounds. 


