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It has been custo~aryz for Steering Committees to organise;%du-al. 
seminars. "Aspects of research" was the chosen theme for one such 
activity. This was initiated and organised by the Committee for \ 
Medicine, Veterinary Science & ~entistry. 

One of NARESA' s main activities is the provision of research grants 
awarded on a selective basis of priorities. The objective is to 
promote scientific & technological research relevant to the needs 
of the country. 

In training for research, there is a potential for developing human 
resources for science & technology development. Young scientists 
have obtained masters degrees and Ph.Ds on NARESA grants. 

During the course of research for which NARESA has awarded a grant, 
there is continuous evaluation of progress. The results achieved 
are expected to enhance the resource of scientific knowledge 
required for development of National Science and technology 
capability. 

This seminar was directed to fulfil the strengthening of some 
aspects of research. The publication of these presentations should 
be helpful to reiterate the points made by the resource persons. 
Further, it is hoped that it will go beyond the walls of NARESA to 
hundreds of scientists who could not participate in that exercise. 

Prof. Priyani E. Soysa 
Director General 
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TRAINING IN RESEARCH 

Prof. Lalitha Mendis 
Dept. of Microbiology, 
Fac. of Medicine, 
Univ. of Colon~bo 

Research may be broadly defined as the Call of Truth, and if I may 
borrow f r ~ m  dzvindranath Tagore's essay on  he call of Truth - it 
gives expression to an inward freedom and sense of inquiry which 
refuses to submit to the rcla of things as they always have been, 
but is determined tc find aut the truth and bring about change that 
has never been bef~re. 

A training in research then is a trafning of both mind and attitude 
towards a different approach, a diPi-erent way c*f  thinking such that 
an individual can 

(a) identify a need, problei-a or unexplained phenomenon 
(b: find out what others have done to address the problem 
( c :  critically &valuate where others have failed or what 

strategiss have not been used by them 
(d) innovate new and realistic strategies which will give ore 

unambiguous results 
(e) plan the best way of analysing ones results 
(f) draw ones con~lusions, and . 
(g) identify future work which may be reqi.r.ired to confirm,, or 

clarify ones work or which will further zxplain new aspects 
that emerged from ones work. 

A t  what stage should this trainirg begiq? 

It begins automatically during pre-school days eg. when a child by 
trial and error learns little tricks and ploys that will help hia 
pet his cilay. Unwittingly he has researched his environment and 
planned his strategy accordingly. 

This kind of 'finding out' could be reinforced at primary school 
and in a sense this was the thinking behind the intro$vction of 
'parisaraya' r environmental studies into the curriculum in 
primary schools in Sri Lanka. Here, instead of formal teaching in 
geography, history, civics and nature studies, the student was 
guided to find out for himself or herself, collect specimens, draw 
maps and maintain a record book. 



At secondary, and senior school levels there should be ample 
opportunity for aeveloping the facility of independent thinking, 
and self study, out does this happen in Sri Lankan schools? - 
Chunks of theoretical subject matter have been introduced to the A 
level curriculum forcing students into a feverish life of 
notecopying in school and tuition classes thereafter until they 
flop tired into bed. In a somewhat clumsy effort to create equal \ 

opportuqity practical examinations for A-level science students 
were dispensed with as a temporary measure. It has however become 
a permanent 2eature of our examination system This decision 
reduced the importance of the laboratory and 211 that it offers 
towards the development of practical skills; and towarus developing 
the ability to observe, record and conclude, Considering all this, 
the A-level evaluation is a test of re-cali of silbject matter 
learnt around the marking schemes of previous years. The system 
kills instaad of fostering individuality, fresdsln of thoaght and 
expression and the capability of solving problemb Many studen?, 
with these capabilities are shut out of LTniyrersities. 

Similarly iq the Universities, large batches h?ue LC bs larGled; 
there is limited small group teaching; and  exercise^ in ~ ~ o b ~ n r ~  
solving, literature surveys, and planning and e.cecuting of projects 
are minimal. Then is little opportunity with this mass prodcztior 
of graduates and limited teacher cadres to probe the minds of 
students and to foster in them an attitude of inquiry- 

This basically is the background of the average research student 
to.-.day in Sri Lanka and supervisors or trainees are faced with the 
formidable task of instilling in them some research orientation. 

Instilling Research Orientation 

In many instances research students are employed as research 
assistants on projects that supervisors have planned and obtained 
funds for. This happens is many parts of the world but the biggest 
draw back in this set up is that the research student can be made 
use of as a glorified technician instead of receiving a true 
training in research. It is relevant to highlight deficiencies in 
kraining that I have consist~ntly found when examining local M. 
Phil and PhD theses. 

(1) A wealth of results are inadequately analysed and discussed 
(2) They fail to critically evaluate their own work 
(3) 'They draw firm conclusions where clearly there is only 

suggestive evidence. 
(4) There is no evidence of wide reaking in relevant areas cround 

the subject so that the subject is seen in its wrder 
perspective. 

(5) At tirnas the wider significance of their own work eludes them. 
( 6 )  T h ~ y  are unable to defend their theses with confidence. 



( 7 )  They display ignorance of haw references should be quoted anC 
Sibliogiaphies should be compiled. 

Svpervi~ors may be conversant with the techniques and nethodology 
of research, but this does not necessarily mean that tney know how \ 
to train a student for research. A trainer or supervisor has 
zeztain ~Sligations by the studer*t. eg:- 

(1; To initially assess background knowledge and skills of the 
stcldents. 

( 2 )  To jdentify deficient areas and rectify them through short 
tevm training stints or by enrolling on available lecture 
ccurses. 

; 3 )  To guide on reading on the related wider aspects of the chosen 
subject and to ensure he is aware of t%e sources of 
information available. 

4 )  To ensure that the student knorhis how to do literature searches 
and that he catalogues and classifies his references in a 
methodical way 

:51 To develop the student's ability to present and write with 
clarity and good sequence. 

(6) To develop the student's analytical ability. 

Often scant attention is paid to many of the z.spects listed above 
until the student finally begins writing UF his thesis. While the 
supervisor fills his obligations, opportunities could be provided 
for presentatian and discussion ef both ongoing and concluded 
research. These opportunities could be provided by University 
departments, an3 institutions s ~ c h  as SLAAS, NARESA, SLMA, CISIR, 
CARP etc, 

Publication could be encouraged by linking it to promotional 
prospects in research institutes. At present I think this is on1-y 
a feature in the Universities. 

Scientific bodies such as NARESA acd SLAAS and the Universities 
could pay a more meaningful role tn the development 0 2  curricular 
and research training in schools. 

These bodies could identify and be clear about the deficiencies in 
thn system. They should particlpa.te in decision making and 
vigorously question detrimep-tal decisions on edficational policy, 



Finelly, there is a tendency in Sri Lanka to view :researchf as zn 
exercise reserved for post graduates and a means to an end which is 
a qualification such as an M Phil or a PhD. Quite often, those who 
obtain these research degrees either believe they have achieved 
their goal in life and do not exercise the training they have 

I received after this perceived end has been achieved. However, in 
more developed countries, a research degree such as even a PhD is 
perceived as a training in research - the beginning of a journey in 
search of Truth. 



COST BENEFIT ANALYSIS IN RESEARCH 

Mr. Chandra Munasinghe 
Director, Economic Research 
Bank of Ceylon 

Research in businjss involves identifying a management problem/ 
opportunity; translating that problem/ opportunity into a research 
design and collecting and analysing and reporting the information 
specified in the research problem. 

Management problem deals with decisions Managers must take. A 
research problam deals with providing information that will help 
the management to make a better aecision. 

A research design is the specification of procedures for collecting 
and analyzing the data necessary to help identify or react to a 
problem or opportunity, such that the difference between the cost 
of obtaining various levels of accuracy and the expected value of 
the information associated with each level of accuracy is 
qaximised. 

This definition empnasises four aspects, namely 

I (a) specification 3f procedures, 
(b) the data are to be collected to help. identify or react to a 

problem or opportunity, 
(c) inforaatiol has value, 
(d) varying levels of accuracy of informaticn can be generated in 

response to be same problem, 
(e) the goal of applied research desigr is to generate the most 

valuable infornation in relation to the cost of generating the 
information. 

Research problem design process involves specifying the types of 
information that are needed by the management. It involves four 
inter related steps 

(a) management problems/ opportxnity classification, 
(b) situatian analysis, 
(c) model development and 
(d) specification of information requirements. 



STE?S IN THE RESEARCH DESIGN PROCESS 

Step Description 

1. Define the Research Problbm Specify the information 
required to help react to 
the management problem 

2. Select the data collectios method(s) Determine whether 
seconda~y data, a survey, 
or experimentation will 
pzoduce the required data 
and choose the form of 
the selected meth.od(s) to 
use. 

3. Select the measurement technique Determine whether and how 
to use questionnaires, 
a t t i t u d e  s c a l e s ,  
observatio~, and/ or 
~rojective techniques. 

4 .  Select the Sample 

5. Select the analytical approach 

Qetermine who and how 
many respondents or 
objects to measure 

Deternine the appropriate 
means of analyzing the 
 eta to provide the 
required information. 

6 ,  Specify the time and financial cost For each research 
zpproach, develop t i m ~  
and financial cost 
estimates. 

7. Estimate the value of the information Using either 
to be provided by the research informal judgement or the 

expected value approach, 
determine whether any of 
the research approaches 
provide information 
judged t c  be worth more 
thsn its cost. If so 
p i c k  t h e  b e s t  
informational buy. If 
not, and no other designs 
seem feasible, cancel the 
project. 



8. Prepere -<:.he research proposal Summarise the results of 
the preceding seven steps 
in the form of a research 
proposal. 

\ 

The basic goal of problem definition and opportunity classification 
is -:a ensure that the decision makers initial description of the 
management decision is accurate and reflects the appropriate area 
of concern for research 

The situational analysis focuses on the variables that have 
produced the stated management problem or opportunity. It is not 
an arm chair exercise in logic. It involves giving careful 
attention to company records, appropriate secondary sources such as 
census data, industry sale figurzs- economic indicators and so on; 
and interviews with knowledgeable individuals both internal and 
external to the firm. 

Situation model describes the oktcome that are desired, identifies 
the variable which determine whether the objective/s will be met 
and indicates how the variables relste to the objective/s. 

In cost benefit assessment of a research project the problem 
definition specifying the objective of research must be explicit. 
In estimating the time and financial requirements or the cost of 
research the researcher has to estimate the research requirements. 
These requirements are classified into broad categories, time and 
finance. Time refers to the period required to complete the 
project. The financial requirement is the monetary representation 
of personal time, computer time and materials requirements. The 
time and financial requirements are not independent. On some 
occasions ~ i m e  and money are inter-changeable. 

Financial Requira~ents: Estimates of financial requirements must 
include the direct and ind?rect manpower costs, materials, 
transportation, overhead, al?d other costs. Zom2rcial research 
organizations, particularly those that specia;izls in specific types 
of research, are often able to derive accurzte rules of thumb. 

Time -Cost Analysis: It is frequently p3ssible to substitute 
financial resources for time. For example, it may be possible to 
gather information by personal interview or by nail. Although a 
?umber of variables may affect this decision. cost and time 
frequently play a major role. Personal interviews are generally 
faster and more expensive than mail questionnaires. However, if 
time is more critical in a given research project than the 
zdditional cost, personal interviews can be substituted, 



The Cost of Delay: A very real cost of research can be the loss in 
earnings that would have been realized if a decision had been made 
immediately rather than waiting for a research project to be 
conducted. Altho.zgh this is an opportunity rather than an out-of- 
pockzt cost, it nonetheless should be taken into account in \ 
estimating the overall cost of a prospective research project. 

The basic guiding principle in business research is that it is 
expected that the value of information to be obtained will be 
greater than the cost of obtainina it, The intuitive approach to 
decision making is a judgemental process. In opting for investing 
in business research it is possible to specify exactly what kinds 
of considerations that need to be taken into account such as 

(a) the alternative action that could be taken, 
(b) the possible state 02 the market and their pay offs, 
(c) the degree of uncertainty concerning which state of the market 

is the actual state, 
(d) the ability to forecast thz aztual state of the market given 

the research findings, 
(e) the risk preferences of the d~cisici: making. 

There are two other aspects that need to be considered in 
discussing cost benefit of research projects namely, 

(a) the non-quantifiability of the benefits, 
(b) difficulty of estimating the pay off period as the research 

findings will yield both short term and long term benefits. 
The long term benefits will depend on many other variables 
which can influence the market behavior- 

In assc:sr,ing cost benefit sf research it is i r e  to 
choose t%? 3.eqrse of refine~ent required. 

Otherwise the effort may far outweigh the results. There is also 
no need to beiabour obvious answers or foregonc conclusions. The 
following points need to be considered in assessing the benefit of 
research. 

(a) What precisely is the issue to be analyzed and resolved? Has 
tne probleq been clearly spelled o2t? 

(b) Which factors, relationships- and trends will likely to be 
helpful in analyzing the problefi: at hand? 

(c) Vhat ways can be found to get a quick "b?ll~ark." stinate of 
a possible rssult ? 

(d) How reliablc are the available c?ata, and how is tnis likely 
to affect results? 
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(e) How exact does the answer have to be, and how much' effort 
should be expended in refining results? 

(f) What are the limitations of the tools themselves, and how . r, 
-Y~ls likely to affect results? 

Whether or not the research agency's responsibilities extend to the 
interpretation of the data and reconmendations for further policy 
is a matter to be agreed when the original briefing is given. The 
insight which researchers have gained into the clients' activities 
and the markets in which they operate, would appear to qualify them 
to offer unique guidance based on objective findings. 

Finally, research findings from studies ef a non-continuous nature 
can soon lose its value through the paesaqe of time. Delay in 
dealing with survey findings may reducn the effectiveness of 
research, especially when the pace 3f change in a market is 
quickening. 

Managerial attitudes so marketing research too impact cost benefit 
assessrneilt. Some Managers think that marketing research could be 
ti~rned, cn and off like a taa. There are others who expected 
marketin5 researchers 'to jump when they said jump' and 'at the 
drcq of a hat to provide immediate answers to sometimes lunatic 
ques-kicns ' 

Management information costs money and involves the use of scarce 
resources. It is important, therefore, to check that the value of 
the information will be greater 2han thz zosts involved in its 
collection and processing. 

The simplest method of deciding whether or not to enter a 
particular r~~arket would be to toss a coin; the chances of a correct 
decision would be 50 - 50, so on the basis of a Rs. 500000/= 
mark9ts launch the estimated possible loss would be Rs. 250000/= 

But this simplistic approach is likely to be modified by the fund 
of knowledge and experiznce which management may already possess. 
This 'background knowledge' is, as observed earlier, a necessary 
constituent of management decision making an6, in some cases it 
may be adequate. The more novel the product and the more dynamic 
the marketing environment, the greater the ;isk in making decisioqs 
on this basis. 

To continue the example given abcve and assuming that present 
information is judged to be sbfficient for management to make a 
correct decision on 60-40 basis, the esiimated cost of making a 
wrong decision could be calculated thus: Rs. 500000/= x 40% = R s .  
200000/=. 



The research is expected to improve the profitability of success. 
In computing the value of marketing research, the estimated cost of 
making a wrong decision has to be made. Research by providing more, 
accurate, u~todate information reduces the probabi'ity of market 
failure. 

In dealinq with day-to-day problems, managers may be accustomed to 
makirg three levels of estimates of the outccme of decisions: an 
eyrpected, an optimistic, and a pessimistic one. They maw, in a 
relatively informal way, attach probabilities to these projections. 
Bayesian decision theory offers a for*~~al procedure for enabling 
management t3 make an efficient choice from among ~~arious 
alternativss- 



TECHNOLOGIES IN RESEARCH 

3r. Tissa Yitsrana 
Advisor, Ministry of Science & Technology 
and Human Resources Development \ 

Research is basically the search for new information/ data which 
needs to be established or cor-firmed. It might also involve 
determining the cause of a phenomenon or detection of a new 
process. The nature of rnsearch varies from discipline to 
discipline and a wide variety of technologies are used for the 
purpose. In this short address I cannot go into the types of 
technology but I should like to answer the questions that confronts 
the researcher in deciding on the type of technology that is most 
suitable for his/ her purpose. 

( a )  Create or Modify Technology 

The researcher may need to develop a new technology or modify 
an existing technology to solve the research problems 
confronting him. Once a new test has been established he will 
then need to evaluate it with known positives and negatives to 
make sure that the test is giving the desired quanta1 result. 
He may need to calibrate using known values to make sure that 
it gives valid quantitative data. 

(2) Choice of Test 

More often the researcher has t~ choose among established 
tests what is best for his particular purpose. He needs to 
consider the characteristjcs of the test, the particular 
situaticn in which th2 test has to be applied, and other 
criteria such as cost and ease of performance. 

(2.1) Characteristics of the test 

The most important characteristics are sensitivity 
and specificity 



S~nsitivity refers to the ability of the teat to 
pizk up the true positives. If it picks up all the 
true positives then it is 100% sensitive. If it 
:?i-ks up only some of the true positi2res (say a) 
anc fails to detect other true positives (say b) 
then the sensitivity (s) is given by the formula; 

Specificity refers to the ability to detect true 
negatives and where some of the true negatives (say 
c) are detected and the remaining true negatives 
are undetected, i,e. ralse positives, (say d), then 
the specificiky (f) is given by the following 
formula; 

C 
f =  --- 

c+d 

The ideal test would be 100% sensitive and 100% 
specific, i.e. capable of picking up all the true 
positives and true negatives. But in practise 
tests which are very sensitive tend to be less 
specific and vice varsa. Therefore, tests have to 
be chosen according to the characteristics which 
are important for the particlllar purpose. 

For example in the case of screening for results of 
the Human Immuno Deficiency Vinls (HIV) which is 
the cause of AIDS, Blood Bands and other screening 
centres use a highly sensitive test such as a 
sandwich ELISA so that all true positives are 
detected. But sons true negatives are also 
detected as false positives. The result is an over 
estimation of numbers that are 2ositive for HIKT 
infections and if a researcher uses these figures 
he will be znislad. By repeating the test and also 
using other tests (supplementary) which operate on 
a different principle eg. competitive ELISA or 
particla agglutination test and even highly 
reliable (confirmatory) tests such as Western Blot 
or ixr~;nunofluorescence the false positives are 
eliainated. T Z l i s  permits a proper determination to 
be made of the n~~mbers of true HIV positives. 

In practise it is not necessary to use all these 
tests because one or two reliable tests can 
eliminate all the false positives. In deciding the 
cost should also be taken i-nto consideration. 



Ancther example of the importance of sensitivity in 
deciding on the test was seen in testing for 
iiepatitis B virus infection. Earlier there were 
many tests which varied in their degree of 
sensitivity. eg. ID ( +  IEOP(++), RPHA(+++), 
ELISA ( + + + ) ,  RIA(++++). Under these circumstances 
if one was performing a research project to 
determine the prevalence of Hepatitis B carriers in 
the community the only valid results would be -by 
using R I A .  However, in more recent times the 
sensitivity of the ELISA has been improved to equal 
the RIA. As this test is cheaper, has a longer 
shelflife, is safer and requires less equipment and 
facilities the ELISA has now become the accepted 
test for research pcrposes, whereas it was not 
earlier. 

The situation 

In the examples of HIW testing given above even 
using the best tests for antibody some infected 
individuals can be rcisseb as they may be infected 
Silt have not yet developed antibody. It will be 
possible to detect scnc of these by using a test 
that detects a virus component (antigen) such as 
P24. But even this may not be detected in some of 
those infected and therefore the best course is t 3  
test the in2iv:dual again after 6 months or more 
when usually they would have developed antibody. 

Another exampie showing the need to take the 
particular situation into consideration is 
dernonstratee by the type of testing required to 
de-lermine the prevalence of Japanese Encephalitis 
(JE) virus infection. It is very difficult, 
expensive znd time consuming to do the specific 
test (neutralization, NT) for this virus. 
Therefore, ono might use a simpler 
haernagglutination inhibition (HI) test. 
Unfortunatzly this test will give a positive result 
-lot only for a JE infection but also for a Dengue 
infection However, as Dengue does not occur in 
tha rural areas (at the moment) where JE occurs it 
would suffice to do the HI test for JE in the rural 
areas. The11 a srall sam-?le of the HI positives can 
be confirmed by NT testing for JE and, if they are 
all positive then by extrapolating the HI test 
could be taken as an indicator ~f JE prevalence in 
that rural area. 



3.  Ensure reproducibility 

This means that whenever the particular test is done even 
months or years apart, the results must be comparable. To 
ensure this the test kits used should be properly 
standardized. The conditions in which each test are carried 
out and the procedures should be cons<-stent. The personnel 
performing the test should be of a similar ability and their 
performance should be uniformally good. Even then some degree 
of person to gerson variation can occur. The ideal would be 
for one competent person to do the tests at all times. The 
comparability of the rssults can be ensured by the use of 
adequate controls (positi-rz and negative). Finally it is 
inportant that the tzst procedure or the test itself should 
no? be changed during the course of the research project. 

4 .  Quality Control arnd Calih~a.2ion 

Whatever the technology the instruments should be calibrated 
regularly to ensure accurate readings. There should be both 
internal and external quality control to ensure that the 
results obtain are accurate. 



GETTING THE MESSAGE ACROSS 

Prof. Colvin Goonaratna 
Chairman 
State Pharmaceuticals CorporatFx 

and 
Professor of Physiology 
Fac. of Medicine 
Univ. of Colombo. 

Introduction 

Are scientists, on the whole, worse at communicating their ideas 
than other categories of profession&ls and academics ? Although 
that question may be unanswerable with any degree of certanity, I 
know of no evidence to suqgest that scientists are peculiarly inept 
at conveying their thoughts to others. P11 the same, there is no 
gainsaying that scientists could do with more actention to khe 
fascinating arL 3f communication, 

I believe that irremediably bad communicators are few. Most peoole 
who do not communic?te well simply have not tried hard enough. 
Some of them have not been told of their deficiency, perhaps out of 
a miswlaceci sense of p~liteness or friendship, or for fear of 
rzprisals that may visit the potential critic. Others have not 
been told how to rcmedy their deficiencies. A third group 
comprises those who have been told all these, but choose to ignore 
them bacause of false 2riee or a sense of their infallibility. 

Mastering the principl2s of effective communication requires much 
contemplation and practise. It also requires that one should 
welcome criticism and suggestions for improvement. The rest of 
this article is dqvcted to some of the principles central to 
effectise communication by scientists 

Basic principles 

TT~JO 
sta 
the 

fundamental aspects of effective communication can be simply 
ted in the form of questions: What is the message ? For whom is 
message intended? Some examples may help to clarify 

The message may be, for example, 

i) a research propxal for submission to 3. i~nuing acsnsy 

ii) the results of research intended for oral or poste- 
communication to a scientific body 



iii) the results of research intended for publication in a 
scientific journal 

iv) a press release for the general public 

v) a review or situation report for policy makers with the abject 
of modifying public policy ', 

It ought to be clear from the examples given above that, to be 
acceptable and effective, the message must be given in a form, 
style, language and structure appropriate for the intended purpose 
and the medium. In other words, the message, the medium, the 
content and t he  presentation must all be carefully contemplated and 
crafted. A press communique written or delivered in the manner of 
i~ scientific article for a learned societ;? is unlikely to attract 
anything other than an uncomprehending and cursory glance from 
nembers of the lay public. 

Communications intended to modify public policy 

Communications intended to modizy public policy are usually aimed 
at policy and decision makers. The principal object here is to 
convince them. So such communications should ideally take note of 
some or all of the following. They should 

i) be brief and reader-friendly 

ii) be scientifically accurate and objective 

iii) take into account socio-economic implications (eg. what would 
be the social and econoi~~ic costs of implementing a new or 
modifying an existing policy ? )  

iv) examine relevant cultural and religious aspects ( e  many 
poiicy decisions such as slaugi3tering of animals, drug abuse, 
trpffic and motoring regulations, abortion, contraception, 
horiiosexuality, health of worknrs etc, often have strong 
re2igious and cultural inplications). 

v) take not2 of political realities; remember, politics is the 
, art of the possible. 

To increase clout, it might be legitimate to use the media, 
approach individual politicians or 'ginger groups', NGOs, and 
interested voluntary groups and associations, but only after 
careful consideration of the likely positive and negative 
consequences of such an approach. These approaches could be 
collactively referred to as campaigning, and that usuarly requires 
enormous skill, tact, organisation, energy and resources. 



Comfiunieations intended for policy makers and politicians should 
have a fine balance between reasoning and rhetoric. They should 
przferably tilt more towards advocacy rather than polemic. 

Communications intended for the mass media and the public 

Com.nunications aimed at the mass media (ie the public), should be 
crafted with some or all of the following in mind. They should 

i) be as simple, brief and reader-friendly as possible 

ii) pay particular attention to relevant cultural and religious 
sensikivities. 

iii) use short rather than long sentences, and familiar rather thari 
exotic or difficult words eg 

try, not nndeavour 

everywh~re, ubiquitous 

needs, requisites 

short-lived, - not transitory 

iv) use positive sentences eg. 

a? Say, Rickets is common in India 

Or, Many childrzn in India have rickets - 
(dependinq on which is more appropriate) 

Not, Pickets is not rare in India 

o )  Say, To rscover soon the patient must eat a goo6 diet 

Not, If the patient does not take a good Ciet, he will not 
recover anytime soon- 

1.7) use the same word each time for a thing, because using 
different words may confuse (eg. recently in a brief article 
in the press all these words were used to mean one fluid: 
semen, sperm, male sperm ( ! ) ,  ejaculate and seminal fluid) 



vi) u ~ e  active varbs eg. 

a) Say, Jack built this house. 

Or, This ds .?he house that Jack built. - 
Not, This is the house that was built by Gack. - 

b) Say, Pasteur proposed the theory and Lister confirmed it 

Not, The theory was proposed by Pasteur and confirmed by 
Lister 

vii) avoid mixing metaphors or usiug apparently conflicting 
descriptions eg. 

a) 'Mixinq' metaphors I smell a rat, 1 see it floating in the 
air. Let us nip it in the bud. 

b) Conflictinq adjectives She is a little tall and pretty ugly 
(Say, she is tall and ugly). 

viii) Use few pronouns, and m a k e  sure cha t  the t e x t  makes clear 
what the pronouns refer to. ego 

Say, Tell the mother to give the syrup to her child 
three times a day. (Note, only one pronoun and 
that clearly refers to Lhe nsther) 

Not, Tell her to give it to him three times a day. 
(Note, three pronouns, and none of them quite 
clear) 

ix) avoid unnecessary comparatives eg, 

distinctly better = better 
somewhat siixiPzr = similar 
reasonably fresh = fresh 
considerably safe = safe 
notoriously unreliable = unreliable 

x )  Keep tenses simple eg 

a) e, Mary ate poorly in the last week. 
Not, Mary had been eating poorly in the Last week 



b) Say, patients with tuberculosis lose weight. 

Hot, patients with tuberculosis would have lost weight - 
n ,, Say, A child with measles has a rash 

Not, A child. with measles will have a rash 

xij explain in clear, logical sequencc 

xii) use special journalistic techniques where appropriate eg start 
with a 'real life' situation; pose a question etc. 

a) How can teachers contribxte to generating curiositv in 
children? 

b) Ranjith returned fr3m school one day with fever, a hoarse 
voice and a rash. 

Communications to scientific bodies and journals 

Communications to scientific bodies and journals should conf ; d r m  to 
the requirements of these associations or journals. Generally, the 
IMRAD format is useful. The acronym stands for introduction, 
methods, results and discussion. 

Introduction - Why, precisely why did you undertake the study? 

Methods - should be described in adequate detail for 
another worker to repeat the study 

Results - What d!.d you find ? 
And 

Discussion - Wha.t do your results mean ? 

Most journals also require 6 summary or structured abstract in 200 
to 500 words+ Some authors tend to think that such uniformity 
stifles style; while this may be so for a minority, clarity and 
brevity are greatly enhanced by structured articles for a vast 
majority of authors, readers, reviewers and science journalists. 

Journals often carry a variety of srtisles eg editorials, research 
papers, rsviews, meta-analyses, perscnal views and letters. 
Authors must learn how to select the ~ppropriate journal and type 
of article. and adjust to t h ~  house--style of the journal. 



ETHICS OF RESEARCH 

Prof. Anoja Fernando 
Dean, Fac. of Medicine, 
Univ. of Ruhuna 

Research may be defined as a class of activities designed to 
develop or contribute to generalizable knowledge i.e. theories, 
principles or relationships, or the collection of information on 
which they are based, that can be corroborated by accepted 
scientific methods of observation and inference. Ethics may be 
very simply explained as rules of conduct or actions which are 
considered to be morally "right". 

In my presentation today, I propoce to deal briefly with ethical 
considerations applicable to the fields of human biomedical 
research, animal experimentation and social science research. 

General Ethical Considerations 

There are some ethical aspects which can be applied to all types of 
research irrespective of the field. 

- Purpose of research - The research conducted should have some 
beneficial results and a.s far as possible should not cause any 
harm. 

- The scientific worker - The person undertaking research 
should he competent to do so. eg. Helsinki I1 requires that 
"biomedical research involving human subjects should be 
conducted only by scientifically qualified persons and under 
the supervision of a clinically competent medical person". 

The researcher should display ethical responsibility such as 
integrity in conZuc?ing and publishing the research, fairness 
towards co-workers and colleagues, and respect for subjects 
and materials used. 

Scientific method - The scientific methodology used shauld 
be valid. It is now considered unethical to conduct 
experiments which sre scientifically invalid. This view is 
taken by the World Health Organisation. 

Ethical review - All research proposaPs should be submitted 
to an independent ethical review committee for approval before 
research is begun. The research protocol should indicate the 
ethical considerations involved. Many scientific journals now 
insist on othical approval as a condition for publication of 
results. 



Animal Experimentation 

Important advance in both human and veterinary medical science 
depend largely on animal experimentation. Indeed international 
ethical coCJes for human experimentation insist that new substances 
or devices should not be used for the first time on human beings 
unless they have been previously tested on animals and are presumed \ 

to be reasonably safe. The same principle applies to experimental 
surgery. 

Different countries have dif"rent approaches to the use of animals 
in research, depending on the legal systems and cultural 
background. Some countries do not have any relevant legislation or 
even self-regulatory mechanisms. Therefore international guiding 
principles have been proposed for the use of vertebrate animals in 
research. These guidelines apply to intact live vertebrates. 

International guiding principles fo- biomedical research involving 
animals 

Basic principles : 

- Should use methods other than enimals wherever appropriate eg. 
mathematical models, computer simulation and in-vitro 
biological systems. 

- Should be undertaken only if relevant for human or animal 
health and advance~ent of biological knowledge. 

- The animals selected should be appropriate and the minimum 
number required to obtain scientifically valid results. 

- Should treat animals as sentient and avoid ar minimize 
discomfort distress and pain. 

- Should coqsider use of sedztim, analgesia or anaesthesia as 
required 

- At the end of the ex2eriment, or if appropriate during an 
experinent, animals should be painlessly killed if they suffer 
severe pain, distress or disability that cannot be relieved. 

- Best possible living conditions should be maintained for 
researc'? animals under sup~rvision of experienced 
veterinarians. 

- Best possible living conditions should be maintained for 
research animals under supervision of experienced 
veterinarians. 



-. Head of the institution should ensure competency of 
investigators conducting procedures on animals. 

In addition to the above guidelines, the following provisions 
should be ensured by s national advlsory council or other competent 
body : - \ 

Acquisition - specialised breeding establishments should be the 
source oZ commonly used experimental animals, 

Transportation-the animals should be transported under human and 
hygiznic conditions. 

Housing - animals should be housed to safeguard the general 
health of the animals. Attention should be paid to 
allocation of adequate space, maintenance of 
hygiene and provision of proper facilities for 
disposal of animsl waste and dead animals. 

Nutrition - adequate supply of food to maintain health and free 
access to potable water should be provided. 

Veterinary care- should be available for health surveillance & 
disease prevention. 

Records - should be kept of all experiments with animals and 
should be available for inspection. 

Biomedical Research Involving Human Subjects 

The Nuremberg Code of 1947 was the first international declaration 
on research involving human sabfects, resulting from the Nuremberg 
War Crime Trials of physicians & scientists who had conducted 
biomedical experirrlents on prisoners in concentration camps during 
che Second World War. Tlqis code stressed that "voluntary consent1' 
of the subject was essential for research in humans. The World 
Medical Association issued a modernised version of the Hippocratic 
Oath, the Declaration of Geneva, in 1948, but this did not make any 
reference to qedical experimentation. The W.M.A. introduced a code 
of ethics in human experimentation in the Declaration of Helsinki 
in 1964 (Helsinki I). Helsinki I provided guidelines for medical 
doctors conducting clinical research, which was categorised into 
therapeutic and non-therapautic clinical research. An important 
condition laid down was that "Informed consent'' had to be obtained 
lrom the subject. 



A revised version of the Declaration, issued in 1975 in Tokyo, 
(Helsinki 11), broadened its scope to i~clude "biomedical research 
involving human subjects". Helsinki I1 made a distinction between 
a) medical research combined with professional care (clinical 
research) and b) non-therapeutic (non-clinical) biomedical 
reszarch, and included the following important provisions: 

- In clinical research, exceptions to informe6 consent was 
permitted. 

- Experimental protocol should be submitted to a "specially 
appointed independen: committee for consideration, comments & 
guidance" . 

- Protocol should include a statement giving ethical 
consideratioris. 

Experiments not in accordz.nce with ethical principles should 
NOT be accepted for publication. 

3elsinki I1 has been widely accepted as the basic document in its 
field. Other important documents in this field are the Belmont 
Yeport (Report of the National Commission for the Protection of 
Human Subjects of Biomedical & Behavioral R~search) issued by the 
Department of Health, Education & Welfare of the United States 
Government, and "Guidelines on the Practice of Ethics Committees in 
medical research involving human sub-jects" i-ssued by the Royal 
College of Physicians, London U.K. in 1984. 

The basic ethical principles governing biomediczi research on human 
subjects are contained in Helsinki 11. Ethical Review Committees 
should ensLre that these basic principles are conpliee with: 

- Investigators must be scientifically qualified and competeqt 
to carry ouk the proposed research 

Prcposed research must be properly designed 

- Benefit must k s  assessed in relation to risk 

- Selection of subjects must Se equitable. 

Subject's privacy must be respected 

- Zxtent to which subjects are protected against possible 
hazards of intervention must be considerzd. 



The general principles laid down in Helsinki II can be regarded to 
be of universal validity. However, there are certain liiaitations 
particularly with regard to how these principles may be applied in 
special circumstances of technologically developing countries. 
Therefore, the World Health Organisation (WHO) ~ n d  the Council for 
International Organisations of Medical Sciences (CIOMS) have 
oroduced a docurdent which covers these aspects eg. issues specific 
to research involving communities rather than individuals, 
externally sponsored research and the limitations of the informed 
consent procedure. Tbis document, titled "International Ethical 
Guidelines for Biomedical Research Involving Human subjectstf has 
been revised in 1993, (annexure)_ Ceztain areas such as human 
genetic research, embryo and fetal research and fetal tissue 
research are not covered in the CIQMS docuaent. 

Clinical research frequently involves thc use of human tissues such 
as blood, semen, eggs, urine or saliva. In some cases, such 
specimens are collected specifically for use in research. At other 
times, procurement of human samples for use in research is 
"opportunistic" and this situation requires special ethical 
attention. A special situation of "opportunistic" use of human 
materials is research proposed on "leftover specimens," originally 
obtained for some other diagnostic, therapeutic or research 
purpose. The scientific and Ethical Review group of the Special 
Programme for Research Development and Research Training in Human 
Reproduction has drafted guidelines to help researchers to deal 
with ethical issues relating to the above siLuations. 

Guidelinas for ethical review in Health Systems Research - include 
the follL>wing 

- Researcher shoulG not use a positior of zuthority or exert 
moral pressure to obtain consent- 

- Whatever ethical considerations are applicable to individuals 
should be carried over to the com.unity as far as possible. 

- Should safeguard confidentiality of hsalth - related records 
by having an established policy for control and access. 

- Should attempt to communicate lindings to decision makers 
quickly. 



Social Sciences Research 

The scope of Social Sciences or the Behavioura; Sciences includes 
aspects of behaviour and behaviour influencing activities such as 
teaching - learning and their evaluation, cwnmunication and human \ 
psychology. Such behaviouzal studies include those pertaining to 
individuals, interazting groups or populaiions. Therefore, in 
addition to the general ethical considerations described earlier, 
many ethical principles described in the Helsinki Declaration are 
also applicable to rnsearch t n  Social Sciences. 

When studying any form of human behavior, ethical considerations 
are of paramount importance, and codes of ethics for the conduct of 
research have been prepared by many professional organisations eg. 
American Sociological Association, American Psychological 
Association, etc. Two principles that are embodied in all these 
codes are 1) the right to privacy and 2) the relationship 
between individual cost and scientific benefit. Therefore, 
informed consent, freedom to decline and confidentiality are 
extremely important. When the principle of benefit vs. risk is 
considered, the possibility of causing psychological harm or . discomfort rather than physical harm, should be kept in mind, 
Other ethical aspects which have :Jore relevance in social science 
research include the use of deception as part of methodology, 
dehoaxing and desensitization, use of special populations and 
financial incentives. 
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Informed consent of subjects -that the rndlvidual IS free to refuse 
to particrpate and vlrll be free to w~th- 

1 1nd10rdu;fl ~niormed consent draw from the research at any tlme 
without penalty or loss of benefrts to 

For all biomedical research ~nvolv- whlch he or she would otherwise be 
Ing human sublects, the investigator ent~tled 
r u s t  obtain the informed consent of 
tP e prospectlve subject or. ~n the case 3 Oblrgatronsof rnvestigatorsregard- 
o an rndrvidual who IS not capable of lng ~nforrned consent 
gl\/lng informed consent, the proxy 
c msent of a properly authorrzed rep- The investigator has a duty to. 
rcbsentatrve 

--communicate to ihe prospectlve 
2 Esseni~al inforrnat~on for prospec subject all the information necessary 
/ I  we research sublects for adequately informed consent: 

--grve the prospective subject full 
Before requesting an rnd~vidual's oppurtun~ty and encouragement to 

consent to participate ~n research ask questions. 
the rnvestrgator must prov~de the in- --exclude the possibil~ty of unjusti- 
c widual'w~th the totlowing informa- fied deceptron undue influence and 
tron. in language that he or she 1s rntimidatnn. 
c;apabie of :~nderstanding --seek consent only after the pro- - speGhve subject has adquate knowl- 
-\hat each r i d~v idud  is ~nvrted lo edge of the relevant iac:s and ol the 
jpanlcrpate as a subjestqrt research, consequences of particlpatlon. and 
ind the alms and methods oi the has had sufficient opporlun~ty to con- 
i esearch, sider whether to participate, 
-the expected duration of the sub- -as a general rule. obtain trom each 
ject's particlpatron prospectwe sublect a signed form as 
-the benef~ts that m~ght reasonably evidence of inrormea consent and 
3e expected to result to the sublect --reneiv the lnrormeaconsent or each 
3r to others as an outcome of the subjec: i i  there are rnzterlal cbanges 
research in theconaltrons or proceoures of the 
-anv foreseeable risks or drscom research 
fort to the sublect, associated with 
participation ~n the research. 4 Inailcement to partrc:pate 
-any alternative procedures or 
courses of treatment that might be as Sublects may be paia for incon 
advantageous to the sublect as the venience and time spent and should 
procedure or treatrnerlt belng tested, be reimbursed for expenses incurred 
-the extent to which cont~dentiallty ~n connectlon wrth thelr partrcrpation 
of records ~n which the subject 1s in research, they may also receive 
ident~f~ed wlll be maintained. free medical servlces However, the 
-the extent of the lnvestigator s re- payments should not be so large or 
sponsiblhly. 11 anv io prov~de medi- 
cal servlces Lo the sublect. 
-that therapy w~ l l  be prov~ded free of 
charge for speclfled types of research- 
related lnlury 
-whether the sublect or the sub- 
lect's famrly or dependants will be 
compensated tor disability or death 
resultlnq from such Inpry: and 

the med~cal servlces so extensive as 
;o induce prospective sublects to con 
sent to participate ~n the research 
against their better ludgment ("undue 
inducement ') All payments, reim- 
bursements and rnedlccll sewtces to 
be provlded lo research sublects 
should be approved by an ethical 
revlew cornrnlttee 

5 Research rnvolv~ng chrldren 

Before undertaking research in- 
volvlng chlldren, the lnvestlgator musi 
ensure that 

--children w~ l l  not be Involved in re 
search that m~ght equally well be car 
iied out wlth adulls, 
-the purpose of the research IS to 
obtaln knowledge relevant to the 
health naeds of chlldren 
-a parent or legal guardian of each 
child has glven proxy consent 
-'he consent of each ch~ld has been 
obtained to the extent of the child's 
~apabil i t~es. 
-:he chlld's refusal to partic~pate in 
research must always be respected 
unless according to the research pro- 
tocol the chlld would recelve therapv 
for which there IS no medrcallv-ac 
ceptable alternative. 
-ihe rlsk prese~ted by interventions 
not Intended to benefrt the lndrv~dual 
ch~ld-subject IS low aqd cornrnensu- 
rate w~ th  the importance of the knowl- 
edge to be gained. and 
-mte~ent~ons that are mended :o 
prcv~de therapeut~c Senelit are likely , 
to be at least as advantageous to the 
~ndv~aua l  ch~ld-sublec! as any avail- 
able alternatrve 

5. Research rnvolving persons with 
nenral or Sehavioural disorders 

aefore underraking researcb in- 
vo!vlng ~ndividuals. who by reasons 
oi mental or behav~oural disorders 
are not capable of glving adequarely 
informed consent. the Investigator 
must ensure that: 

-such persons will riot be sublec'z 
of [?search that might equally well be 
carried out on persoris in full posses 
sion or their mental faculties 
-the purpose of the research IS lo 
obtaln knowledge relevant to the par- 
tlcular health needs of persons 1~1th 
mental or behavlourai disorders 
-the consent of each subject has 
been obtalned to the extent of that 
subject s capabllltles, and a prospec 
trve sublect's refusal to participate In 
non cllnlcal research is always re- 
spected. 
-in case of Incompetent sublects 
informed consent is obtained from 
the leqal guardian or other duly au 
lhorlzed person 



-[he degree of r~sk  at txhed to inter- 
denttons that are not intended to ben- 
?fir Ihe Individual subject is low and 
.:o-nmensurate w~th  the Importance 
sf the knowledge to be gamed: and 
-tntewentions that are intended to 
3rov1de therapeutic benef~t are likely 
o be ar least as advantageous to the 
rltlividual subject as any alternative. 

respects the privacy of research sub- 
jects and to malntaln the confidentl- 
ahty of the data are adequate. 

Selection of research subjezts 

10. Equrtable distribution of burdens 
and benehts 

particlpat~on are entttled to such ft- 
nancial or other assistance as would 
compensate them equitably for any 
temporary or permanent lmpalrrnent 
or d~sablltty In the case of death, 
the~r dependants are entitled to rna- 
ter~al cornpensailon The r~ght tc conr- 
pensation may not be wawed 

Individuals or cornrnun~ties to be Review pracedures 
7 .  Research involving prisoners 

rnvited to be subiects of research 

Prisoners. with serlous illness or 
31 risk of serlous illness should not 
3rbitrarily be denied access to 
nvestigational drugs, vaccines or 
sther agents that show promise of 
.h(?rapeutlc or preventlve benefit. 

should be selected in such a way that 
the burdens and benefits of the re- 
search wiil be equitably distributed. 
Special justification 1s required for 
Inviting vulnerable indivtduals and, if 
they are selected, the means of pro- 
tectinq their riqhts and welfare must 

1 4. Constitufion and respons~bilities 
of ethical review committees 

All proposals to conduc! research 
involving hu rna~  subjects must be 
submitted for review and approval to 
one or more rndependent ethical and 

be pa~~cularly-str~ctly applied. scientific review comm~ttees. The in- 
3. Research invo!ving subjects in un- 

vestigator must obtain such approval 
derdeveloped communities 

11 Selecfron of pregnant or nursing of the proposal to conduct research 
(breastfeeding) women as research before the research is begun. 

Before undertaking research in- 
subjects 

~o:v ing subjects in underdeveloped -xternally sponsored research 
:ornrnunities. whether in developed 
2r developing countr~es, the investi- Pregnant or nursing women should 

in no circumstances be the subjecis 15. Obligations of sponsoring and 
3ator must ensure that. 

of non-clinical research unless the host countries 

-persons In underdeveloped com- research carrres no more than m~r$- 

TrJnrtles will not ordlnar~ly be involved ma1 rlsk to the fetus or nursrng tnfant Externally sponsordresearch en- 

n .esearch that could be carrled out and the ob)ect 01 the research IS to talk two ethical obligations 

<ejsonably well ~n developed com- obtarn new knowledge about preg- 

nlln~tles nancy or lactation As a ~ene ra l  rule. -An external sponsoring agency 
pregnant or nursing women should should subm~t the research protocol 

-:he research 1s responsive to the 
iealth needs and the pr~or~tles oi the 

not be subjects of any cllnlcal trlals to eth~cal and sclent~frc revlew ac- 
except such tr~als as are des~gned to cord~ng to the standards of the coun- 

:onmun~ty ~rl which tt IS to be carrled 
protect or advance the health of preg- try of the sponsorlng agency, and the 

3UI. 
nant or nursing women or fetuses or ethlcal standards appl~ed should be 

-?very effort w~l l  be made to secure 
hl: ethical imperative that the con nurslng rnfants and forwhlch women no less exactlng than they would be 

who are not pregnant or nurstng w o ~ ~ l d  in the case of research carr~ed out in 
sent of lndlv~dual subjects be ~n 

not be sullable sublects that country 
iormed and 
-I he proposals for the research have 
seon reviewed and appiovea by an 
?tliical revlew cornmlttee that has 
m o n g  its members or consultants 
2ersons who are thoroughly familiar 
~i h fne customs and tradittons of the 
zonmunity 

3. Informed consent ~n eprdernio1og1- 
-a 1 studies 

For several types of epldemlologl- 
:a research rndlvrdual ~nforrned con- 
jeqt 1s e~ther lmpractlcable or Inad- 
dl:\able In such cases the ethcat 
-el/lew cornmlttee should determine 
~ t ~ e t h e r  11 IS ethically acceptable to 
sroceed wtthout lndtv~dual Informed 
onsent and whether the ~nvestlga- 
01 s plans to protect the safety ana 

Confidentiality of data 

12. Safeguarding conf~dentcalcty 

The investigator must establish 
secure safeguards of the confidenti- 
ality ot research data. Subjects should 
be told of the limits :o the investiga- 
tors' ability to safeguard confidential- 
ily and of the anticipated conse- 
quences of breaches of confidential- 
1ly. 

Compensation of research sub- 
jects for accidental injury 

13. Rrght of subjects to cornpensa- 
[Ion 

Research subjects who suffer 
physical Injury 5s a result of thew 

-After sc~entlflc and e!hical approval 
in the country of the sponsorlng 
agency, the appropriate authorities 
of the host country, including a na- 
tional or local ethical review comm~t-. 
tee or its equivalent, should satisfy 
themselves that the proposed re- 
search meets their own ethical re- 
quirements. 


	NA_37.pdf
	NA_37 (2).pdf
	NA_37 (3).pdf
	NA_37 (4).pdf
	NA_37 (5).pdf
	NA_37 (6).pdf
	NA_37 (7).pdf
	NA_37 (8).pdf
	NA_37 (9).pdf
	NA_37 (10).pdf
	NA_37 (11).pdf
	NA_37 (12).pdf
	NA_37 (13).pdf
	NA_37 (14).pdf
	NA_37 (15).pdf
	NA_37 (16).pdf
	NA_37 (17).pdf
	NA_37 (18).pdf
	NA_37 (19).pdf
	NA_37 (20).pdf
	NA_37 (21).pdf
	NA_37 (22).pdf
	NA_37 (23).pdf
	NA_37 (24).pdf
	NA_37 (25).pdf
	NA_37 (26).pdf
	NA_37 (27).pdf
	NA_37 (28).pdf
	NA_37 (29).pdf
	NA_37 (30).pdf
	NA_37 (31).pdf

