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INTRCDUGCTION

The health industry is becoming tooc complex requiring delivery syatems
with monagement ond monoger. At the some time, mencgement decisians must
be made with o for wider objective, that of providing the most effective
promotive, preventive cnd curotive services with the availcble rescurcee
of manpower, money and moterianl. There is no doubt thet for yeors, people
heve carried out enquiries achout heclth care delivery before moking de-
cisiong. However, it appecrs that they hove collectozd isolated information
obout doctors, nurses ond codministrators without consadering that the
action or ingction of one might offect the other two and moke heclth care
delivery system ineffective.

It would gppear therefore that the time hcs come for all those
concerned with the delivery of health care to examine the origin of
problems insteecd of just alloesting responsibilitics. Cperational
reseorch mokes this possible. It aoims ot developing the general capacity
to enquire, to indirectly teach hezlth personnel how to go about
cocllecting information and also how tc use this information in solving
their problems.

In a short poper such os this, it will be impossible to set out all
the romificotions of cperationalk zgseé}ch- An attempt will however be
made to discuss each of the following briefly:

1, Whet is-an operetional -regearch?

2. Scope of operctionol research.

3. Identifying and formulating operntionzal resecrch problems.
L. Steges of resecrch and action.

¥ Chief Nureing offricer, Ministry of Health ond Socizl Welfare, Keano Stete,
Nigerino
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5. Systems ond models.
G- Problems in improvino heclth care delivery system.
7. Elements of concept ond Froject Formulation.

Definition of Oporotion husenrch

Bane* defines operational research os on ostock of modern scirence
on socmplex problems arisine in the direction of manccenent of large
systums of men, mochines, moterizls ond meney an industry, dusinass,
government and defunsez. The distinctive approcech is to develop o scienti-
fic model of the system, i1ncorporcting measurements of factors such os
chance cnd risk with which te predict ond comporz the outcome of clterno-
tive decisions, strctegies or controls. The purpese 18 to help maonogement
determine its policy ond cciions scientificelly.

The Nuffield rrovinciol Hospitel Trust®*hod eerlier in 19€2 seen
operntionzl resecrch cs endecvours to moke the best use ol limited
resources in complex organizeticns involving men ond mochine. It is not
so much o discipline oo o collection of disciplines, broucht together for
the purpose of moking o scaentific sttrek on prosticol problems such as
orisc in systems cnbodying o number of interocting perts. It receaved
1t8 primery ampetus in the sturdy of militcry opercticns during the Second
World Waor, ond was loter eppliced successfully on the foctory floor and
in ithe commercial office, ond hos more recently grown towcrds ccoeptance
as on imporiont odjunct to monmgement in business, government ond human
organizations of every kind.

The WHO***hos crysteolazed the chove two definitions thus "the
guantification of menegement problems in stotisticol or mathematical
terms as to ensohle solutions cr better sclutions to be found to these
problems®.

* gane, W.T., Operctional Reseorch: Models and Government, C.f.5.
Ocensional vaopers, HMSD, 1968

ok Nuffield Provancicl Hospital Trust, Towards o Meosure of Medical core:
Ooergtional Reseocrch in the Health Services, Lxrord Univergity i’ress,
1962

%% WHO "Glossory of Terms" used in the Report on 2 Meeting on the"Role of
Operaotionol Studies in Henlth Services and Educction for these services"
held in 8ongkok, Theiland from 12 to 21 December 1272. Regionel Office
for South Eost fsio
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Scope of Operetiongl Rescasch

Thz scope of opperationol reseaorch embrooes the selection of topics
for research, &he use of éﬁprnpriate methods of investigetions, and the
anclysis and the cholee of the methods in which preeticcl cetion can be
initioted. The current scope of operctional rescorch con troce its
origin tc‘%hrau ereas of enguary:

2) Socicl behoviour znd sceizl orgonizotion

b) manogemeni and economics

c)} mothemotics ond stotistics.

The interwest in socicl behdviour ond orgonization is the cldest.
Historicclly, it hoas moved from the wusucl traveller's description of
observations to g systematic onclysis of socainl structure ond systems of
belief, In economics the growth of large scole industry prompted the
more systemotiec concern for the efficiency of production. During the
Second World Wer, groups of physiciste, mothemoticiens, bicologists, and
engineers un&ked_tnuether to minimize their countries' losses of men and
machinee ond to mexamize the losses of those of the enemies. The dispersol
pf these groups of werkers, cfter the war, sprecd the idecs ond techniques
of opercticnal research into more peccefully oriented corgonizaotions, in
both Government cnd industry.

The development of stotisticel methods, articularly in reletion to
muchicine, ooined 1ts grectest impetus with the discovery of the power of
rondom clleeation methods in the design of stctisticol surveys and
experiments. Thu stotisticel theory of probability, which forms the
basis of much operntioncl research onalysis, hos ite origin in an
interest in decisicn meking in gambling®.

N\ practiccl interest in the opplicetion of socicl science concepts
to medlcal problems begon in the s-cio-psychologlcal studies of child
development, continued inm the ficlds of psychothercpy ond more recently
was shown in studies of the effects of the orcanizotiocn and atmosphere
of haspitcls and similar institutions on both patients and staff?#*

¥ Balley, Norman, 1., Ihe Mothemctical Approach to Biology and Medicine.
John Wiley and Scns, Lordon, 1967.

**| surence, J.ik., Operotional Resesrch snd the Social Sciences. Tavistock
Publications, 1966
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fport from Leaghicn's™identaficntion of the relevance of social
structure to tho successful provision of medical and welfore services
to disploced Jdopanese, the concepts of social stiructure ond process hove
not been so extensively employed in ipvestincting the precticnl problems
of deliverinc preventive ond curcitive health services to defined
populections.

ficcording ta the WHO"- recent report of £ meeting in Thoiland, an
orgecnized plon of operationsl studies sesking to solve direct pricrity
rroblems might be directed toweords ocnswering severcl or oll of the
following guestions:
1. Whot cre the trends ir heclth service wutilizetar n? Whot ore the
futurc chonowes in Jomond =n2 oupply of cervices?
2. Wh~¢ are the [Loossible (ond probab.e) repercussions of these troends
on the wsague of t'ifferent | oris of the heelth services? What are
their likely effects on manpower and finonco”
Je What are the magor frootors which influence the giving and receiving
ot pullie hecleh ond meciccl core? which of these cre mogé ecseily chonged?
Lo Whet mothemouicol concepts cre ossumed or can be used in health
sgrvices ond educasioncl policy tlecasiong?

Identifying ond Formulcting [reration.) Nescerch (robiloms

It is impliczi in ihe definitions of operationzl resecrch thot not

all problems cre suitrble for operctionz]l resenrch. The chorccteristics
12 not in the subject bul in its luss obvious

structure. It is necesscry to cccumuleote experience in reccgnizing what
ic ond whet 15 not 20 operctionelly scluble problem. Beccuse operatiocnal
resecrch decls monly with mancpement end mencgers, it follows thet
rosecrch workors must pive explicit considerction tc tho nature of
cecisions thot ore expected oo result from their studies ond clsc to
the persons who will Dbe responsible for moking thzme. In mony situctions
in the health services, more than cne decision moker is anvolved. These

decision mokers moy eirther collaborote or moy be an conflics.

* Leighten, flexonder, He The Government of Men. Princeton University
ress, 1945,

**WHO, Report on o Meoting on the Role of Cperationel Studies in Heelth
Sgrvices aont Education for these Services helcd in Bongkok, Thailand,
12 - 21 December 1972, Progect SEARD £116, June 1873.
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Sometimes the conflicts might be resolved by rephrosing the problem
to incluce a muturlly ccoeptaible objective(such as improvaing the
effectiveness of ['CH clinics from 10% to 407%2) by opening up neu alternatives
or by o more precise estimcte of the effects of change. It is worih
noting that two moin conditions exist im which on pperationcl research
opprocch is opprepricie. These ore:

) then therc ic e decision-meker who is motivoted to ocgulire or
arhieve socme cim thoi hos not clrecdy been-cequired or cchieved,
and the "monojement" is in o purposive stoge with respect to the sys-
cem hein, monoool.In other words, therc must be both o willingness
and the okility to change the system.

15)  When thede are cliernctave woys oveoilcobhle of cchieving the desired
ents, which con differ in respect of efficcey, the resources
reguired and the risks involved. (No decision pro-lom exists if
there is only one coursc of cetion apen, or if the alternotives
do not differ signifiecontly).

Stages of res.urch one “ceion

Befor: en swer-ivionel rosiore! con vtilize the Full hencfits of o
system opproach, 1d musi nwve dbroug tne Follooang steps®

~

)

o

The problen wust Se diagnosct and objectives seb.

T

0
[

Mocdels must 'y lave loped.

Thr systom must o examined..

.

[
e S

Mer'cls and observotibos must be manipulated to provide sclutions

I lementovian

-4

Mon~tnoing

) Cvzluaticon.

Suogus of cosenrch end rotion ar: net linear. They gs0e involved in
constent roferrmal Leek v tee zor? life systom, i

1 hr reoyeling tnvounn the
the prococure as Laceoi~antics accome rosalvad. I must oo emphosizer thot
sutting up ~n cperotional siudy repuire systemotization ot all stages ond
neccssarily meent thio6 peoovisien Fov oodtgu-te nrcr:rztlans for monitoring
and ~veluocang 9 stlution, nnee roochod, must be corpor-ses ot an

anaily sitane (Soe Finure ID.
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FIGURE I
STAGES OF THE GFERATICN RESENRCH PROJECT
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Systems and Models

Allport defines system as "any recognizable delimited aggreo—
gate of dymamic elements that are in some way interconnected
and interdependent and that continue to operate together accord-
ing to certain laws and in Such a way as to produce some charace
teristic total effect. A system, in other words, is something
that is concerned with some kind of activity and preserves a
kind of integration and unity; and a partioular system can
be recognized as distinct from other systems to which, however,
it may be dynamically related, Symwtoms: may be complex, they
may be made up of intordependent sub-systems, each of which, though
less autonomous than the entire aggregate, is nevertheless fairly
distinguishatile in operation. w8

In health care delivery, system oan be looked at as a sef
of resources organized for a common purpose, And "system approach”
would be the anzlys¥ of systems and their objectives with a view
to re-allocating resources to improve performance,

One could look at system by 1ts component parts and their
relationships, by the boundaries around it or by the task it
performs, InvQriably, the primary task of all systems gives
risc to sccondary fasks, such as training, research, satisfying
carcer aspirations of staff, coping with stress (in both patients
and staff) caused by the primary tesk, and the supply and imvol-

vement of materials,

A system approach requires the definition of a model as
a basis for analyds. A model must be scen as a substitute
repregentation of reality and as an idealization. A model is
defined as a respresentation of the significant features of the
rroblem under study., It can be a simple verbal description or
a three-dimensional design or i1t ocan be an abstract, loglical or
mathematical representation.

The goals of systems analysis is to define models of the
first kind, whioh are useful for maximizing the allocation of

resources towards a systemia objective, Systems analysis is

8, Allport, F.Hey Theories of Perception and the Conocept of
Structute., Wiley, New York, 1955.



EM/SEM,. ROV HG . " GOHL .CHLE o /11

cage 3

uscd for plammaing,improved methods of deliwery, analysis of

cffectiveness and decision analysis,

However, in order to use this approach, it is esential to¢

4)
b)
e)

make an assessmont of the current environmental siate;
formulate objectives;

recognize the difference between the existing and the
degired snvirommental states

determine a set of feasible alternatives for achievaing
these objectives;

determine the set of consequences of each alternative;

identify some criteria on the bagicof which to choosc
between alternatives;

programmes sclection or decision making,.
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Begtimate Requirements for each Actaivity

Estamates should be made of required resources to satisfy
gach activity. Manpower and financial resources should be
identaficd, HMenpower needs should be expressed in terms of
ski1lls levels, time requirements and funds,

Verify Resource Availability

The resource requiremen® should be summed up and time phased,
The availability of resources should then be verified, If
budgetary availability of persommel or other constraints cxist
which do not permit resources to he expanded as planned, 1t
will be necessary to re-~plan,

Management Plan

This 1s intended to adentify totally the processcs by which
the project will he launchel and managed, This planning is per-

formed to enhance the likelihood of project aprroval and sSucccss.
Where a project management systcem exists in a commtry, this
plan will be relatively easy to produce and will follow esdab-
lished procedures to a large extent., In those countries where
are no project managoment systems, developmertt of this plan
will probably be the farst consaderation of project management
in the Ministry of Health for that country and will therefore
be a much more difficult, extensive and time~consuming process.
While many management activaties aro administrative in nature,
the project management scheme will interfere with normal
govermmental practioe; consequently, the operating procedures
for the project must be clearly identified. Careful considores
tion of these aspccts should go a long woy towards removang

hesidancy on the part of the officisls to approve projects
and could be a vital contribution by the planne¥s.
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17.2

17.3

17.4

Project Organization.

a) Internal: This element considers specaifically the internal
organization of the project, the preparation of the organiza-—

tion chart and the definitions of lines of authoraty,

b) External: This organization defines the position of the
project as a part of the external world, It will define those
individuals and agenoies to which the prgject reports and will
define formally both co~ordination and authority interfaces
with the extermal world., Distinotion must be made between
functional authority, whach 18 the traditional line authority

path, and the progject authority, which exists for the purpose
of the project only.

Definition of Responsibality and Authority

This section will explicitly define +the responsibility
and authority of the project manager, clear definition of
project authority is necessary in order to establish expli-~
citly the rules under which he must operate. Recognition should
be made that proge;t'management is essentially a management
task and that the persons selectcd for management positions
rmst be picked for their demonstrated management skills,
Experience has demonstrated that human and conceptual manage—
ment skills arc as.inmportant as techmical strengths in the
area of the project., Sophisticated technical skills generally
exast at the performance level and not necessarily at the level

of management.
Major Milestone Schedules

Major nilestone are extracted from the detailed activity net=
work (see 13) and are included in the management plan to high-
light the significant events of the project.

Project Control Plan

DPepending upon the size of the project, project control may
be incidentdl to the manager®s own day to day management or may

féﬁhifé“défailéa‘definifiGﬁ of "procedures and techniques, Control
techniques ainclude frequent reporting against established .schedule

nedwork, reccording of weekly financial expenditures, internal project

status mcetings, formal proof of technical performance, maintaining
the schedule eto.
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Bxternal project review plan

This plan will identaify the process for review of the pro-
Ject by higher authorities, Typically this review includes
frequent reporting. by the project manager to his supervisor
in o normal orgenizetional mode. The schedule for review may
be picked by important milestones rather than on 2 scheduled
calendar basis,

External interface control and co-ordination

The organizational chart referred to above will identify
this external interface, and plans must be made to co-operate
with these bodies. If these co-ordination functions arae speoci-
fically considered, it 1s much more likely that they will be
successfully performed.

Project anformation system

Where no project information system exists, it may be necessary

to design one,

Reports and Documentation

The oontents of the report should be explicitly copairdered
particularly when external funding agency is involved,

Risgk Management

Risk may be of technical nature (i.e unknown or uncertadn®
likelihood of success), schedule (unoertain®y¥ -whether the job
can be accomplished in time), or of a financial nature (uncerl:aizrﬁy
as to the total cost), FPHRT is one of the analytical techniques
used for appralrsing these problems, Explicit recognition before—

hand and identification of the plan for the mamagement of risk
will enhance the likelihood of success.

Correotive Action and Re-~planning

As every project will at some time or another in its
execution deviate from the plan initially prepared, consider—
ation must be given to the mechanics for re-planning and to
the procedures which management plans to take for correctave
action whon progress deviates from the plan,
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17.11 Staffing Flan

This plan wi1ll adentify the requarements for dazffering technical
dasciplines and the schedule of their need, If recruitment is
necessary, thc plan must take into account the reoruiiment
process and the delays associated with recruitment. Failure

+0 consider these aspects has resulted in the lack of perform-
ance of many projects, particularly an the international sphere.

17,12 Material and Logistios Plan

This ais necessary in projects where hardware components
are involved.

1713 Promotion Plan

The plan for promotion of the project (consumer acceptance)
should be considered explicitly where necessary.

1714  Management Resource Requircments

The resources for management of the projeci, in contrast to
the technical delivery, should be specifically identified,

17.15 Pre-approval Promotion Plan

Specific i1dentification of the overall plan for project Init
f1on should be made. This element will adentify the total
approval cycle for the project; +the govermmental and podential
multi-national approval authorities will be defined, and the
approval by each will he scheduled, The activitics nccessary
40 secure approval together with the individuvals responsible
for its achievement will be defined,

18, PFinanoial Plan

It is important that preparetion be made for sufficient
financial support and for control of the finmancial resources

under the ocontrol of the project.
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Resource Reguirement

These resource requirements should be scheduled according
to the category (manpower supplies consultants, capital invest-
ment, sub-contract) requirements of the frpling agenoy.

Planned Sources of Resources

The resource requirements should be allocated to the souroces,
Sources will include government Bddicg,ovdrhead itemsg inmtcrnational

fundingyoontributions obceptrrerchit roguarcments will likely exast for

exch soupoc of funda and must he considered jn plamming -the total
availability of resources,

Project Acvounting System

If necessary the cost avcounting eystem for the project should
be desoribed,

18,4 Pinancial Control Plan

Specific techniques should be set aside for the control of
finances of the project and the finamcial authority for each
rroject manager defined, If government regulations are the
ocontrol, suitable reference should bec made; otherwise, controls

must be designed specifidally for the project.

18,5 Budget Plan

The schedule and definition of responsibility for securing
continuous funding should be identified, This will include
planning for the requirements or oorresponding to government
budgetdry cyclapgloan applications,corresponderoe with intarnational

agenoy bulgetaxry cycles cté. The person responsible for thesc
proccescs should be identified,
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Writ e-up of Plan Formulated

A1l such plans must be written for use in securing approval
and later in the management of the projeot, The completion
of these plans will present +to the govermment (decision-
mekers) a complete package for execution of a project; only
approval is necessary. Naturally the effort required is
greater than in current practice, but the enhanced likelihood
of approval and project success will make this offort worthwhile,



