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A METHOD FOR EVALUATING SYSTEMS· OF EPIDEMIOLOGICAL 
SURVEILLANCE• 

Stephen B. Thacker,b A. Gibson Parrish, b Frederick L. Trowbridgeb 
& Surveillance Coordination Group c 

Epidemiological surveillance is the systematic collection, 
analysis, interpretation and timely dissemination of 
health data for the planning, implementation and evalu
ation of public health programmes. The application of 
these data to disease-prevention and health-promotion 
programmes completes a surveillance cycle in public 
health (1). 

Health data have been collected on a routine basis for 
over a century (2). In 184 7, for example, William Farr 
used routinely collected mortality data to describe the 
impact of epidemic influenza in England and Wales (3). It 
was not until the middle of this century, however, that 
Alexander Langmuir developed the concept of surveil
lance as the routine process of collection, analysis and 
dissemination of health data (1). Subsequently, the con
cept of epidemiological surveillance has expanded to 
include broader issues in public health and the applica
tion of new methodologies {4, 5). There is little written, 
however, in either textbooks of epidemiology and public 
health or in the medical literature that serves as a guide to 
programmes wanting to evaluate their surveillance activ
ities. 

Established surveillance systems should be periodically 
reviewed on the basis of their quality as well as their 
usefulness and cost. They may then be modified accord
ingly. In assessing the quality of a surveillance system, 
one should review the following seven attributes: (i) sen
sitivity, (ii) specificity, (iii) representativeness, (iv) timeli
ness, (v) simplicity, (vi) flexibility and (vii) acceptability. 
Specific measurable criteria should be developed based 
on these attributes and linked to utility and cost. 
Most published evaluations of surveillance systems 
have been limited to infectious diseases (4, 6-9), al
though there have been some efforts to assess the 
appropriateness of various data sources for the surveil
lance of other kinds of health problems (10-12), The pur
pose of this paper is to build on these fragmentary 
descriptions and to propose an evaluation method that 
can be applied to all types of systems of epidemiological 
surveillance. This method will beginwith an assessment 
of usefulness and cost, and will include review of the 
seven attributes listed above. 

Usefulness and cost 

Usefulness 

A surveillance system is useful if it generates a public 
health response leading to the control and prevention of 
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advers.e health events or to a better understanding of the 
process leading to an adverse outcome. An additional 
consideration is the extent to which the knowledge 
obtained from surveillance data about the epidemiology 
of a health event leads to better understanding of a 
health problem (e.g. the identification of foreign travel as 
a risk factor in disease transmission) (13-16), Even a very 
crude system of surveillance may be useful to public 
health practitioners (e.g. counting the total number of 
deaths seen by a medical examiner during a heat 
wave (:17)). 

The simplest way to assess usefulness is to ask those 
involved in public health practice. Surveys of public 
health officials at the state and local level, for example, 
have indicated that routine notifiable disease reports for 
viral hepatitis and measles are useful for disease pre
ventiorn and control (18~ 19), A more rigorous approach 
to defining usefulness is through assessment of the 
impact of surveillance data on policies and interventions, 
and ultimately their impact on the occurrence of a health 
event. While policy analyses have been conducted 
elsewhere in the health field (20), there are no such stud
ies of surveillance systems. Such policy analysis requires 
both observation and understanding of the decision
making process and quantification of the impact of sur
veillance information on the measures of interest (i.e. 
morbidity, mortality, disability and quality of life). The 
latter can be accomplished by a quantifiable score such 
as the Disease Impact Score, which expresses as a sin
gle index the estimated impact of prevention on morbid• 
ity, mortality and cost, and attributes a portion of that 
score to surveillance (21). Although surveillance data 
may be important to health decision making and policy 
formation, decisions affecting surveillance are often 
based on changes in more general programme directions 
rather than detailed analysis of a particular system (e.g . 
directing resources away from routine contact tracing 
for gonorrhoea control to programmes for the pre
vention and control of acquired immunodeficiency syn
drome) . 

We recommend that the evaluation of the usefulness of a 
surveillance system be based on answers to the follow
ing questions. Does the system : 

• detect trends signalling new problems and lead to 
contr,ol and prevention activities? 

• detect epidemics leading to control and prevention 
activi1ies 7 

• provide quantitative estimates of the magnitude of 
morbidity and mortalitY related to the health event 
under surveillance 7 

• identify factors involved in disease occurrence 7 
• facilitate research likely to lead to control or pre· 

vention? 
• permit assessment of the effects of control meas-

ures? 

The usefulness of a surveillance system should be re
viewed periodically as illness patterns change and new 
priorities emerge. If a system is not directed towards 
high-priority health events and used as a tool to drive 
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public health activities, either efforts must be made to 
improve the surveillance system or these resources 
should be directed elsewhere. For example, public health 
programmes to prevent unintentional injuries have re
ceived increasing emphasis in recent years. Data on inju
ries are available from emergency-room records (22), 
medical-examiner information (2 3), vital statistics (24) 
and police-arrest records (25). The usefulness of a sur
veillance system based on these data should be as
sessed in terms of the specific goals of injury-prevention 
programmes. If the injury-control efforts in a community 
focus on a particular problem such as adolescent drink
ing and driving, the surveillance system must be able to 
measure the specific impact on the target popu
lation (26). In this example police records, as well as 
population- and age-specific morbidity and mortality 
data, must be identified and linked to programme activ
ities. 

Cost 

Surveillance can be costly, particularly in the develop
ment of new systems or the enhancement of current 
ones. One can assess current systems in terms of costs 
and benefits and can apply the lessons from these 
efforts to further surveillance activities. The economic 
analysis of surveillance systems has received little meth
odical attention apart from the accounting of direct costs 
to health agencies. To assess direct and indirect costs, 
all elements of a surveillance system, including data col
lection, analysis and dissemination, must be identified 
and costs assigned to them. To calculate a benefit/cost 
ratio, the benefits such as illness prevented can be esti
mated, including the reduction of medical-care costs and 
of time lost from school or w ork. A 1983 Vermont report 
of active surveillance Onitiated by the health department) 
of four infectious diseases estimated that costs were too 
high to justify active surveillance in that setting unless 
unquantified subjective benefits involving value judge
ments were great, such as improved relations with phy
sicians (8). A 1985 report from Kentucky, on the other 
hand, found a posit ive benefit/ cost ratio associated with 
health-department-initiated surveillance of hepatitis 
A (27). Beyond these state-based efforts, however, 
there is much to be accomplished in the assessment of 
the benefits and costs of epidemiological surveillance. 

Evaluation of the quality of surveillance 
systems 

The seven attributes we have identified to measure the 
quality of surveillance systems can be subdivided into 
qualttative and quantitative attributes. The quantitative 
attributes- sensitivity, specificity, timeliness and repre
sentativeness- can be readily defined by numerical 
measures. Simplicity, flexibility and acceptability, on the 
other hand, are more subjective measures and are thus 
less easily quantified. 

Sensitivity 

Sensitivity is defined as the ability of a surveillance sys
tem to detect true health events. Health events may be 
defined as (a) instances in which persons have a particu
lar health problem or risk factor ; (b) a more narrowly 
defined subset of (a) (e.g. fatal events); or, more broadly, 
as (c) an epidemic of a particular health event. Quantita
tively, sensitivity is the ratio of the total number of health 
events detected by the system over the total number of 
true health events as determined by an independent and 
more complete means of ascertainment (Fig. 1). In pub
lished reports, sensitivity has been termed complete
ness of reporting and has been studied more than the 
other six attributes (6, 7, 13, 14, 28). 

A variety of activities and circumstances will have an 
impact on sensitivity. For example, an uncommon, highly 
virulent disease for which there is an intervention (e.g. 
plague) is more likely to be reported than a common 
condition which is rarely fatal (e.g. gonorrhoea or vari
cella). A surveillance system monitoring a large number 
of events can be very useful even w ith a low sensitivity if 
the reports are representative (see below). Alternat ively, 
health-department-initiated (active) disease-reporting 
systems are also likely to increase reporting over pro
vider-init iated (passive) systems (8, 10, 29). The level of 
sensitivity can also vary to address specific programme 
goals. When control activities are contingent upon the 
identification and reporting of every case (e.g. the late 
stages of the international smallpox eradication cam
paign (30) and the United States Measles Elimination 
Program (29)) sensitivity is the critical criterion for as
sessing a surveillance system. 

FIG. 1 
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Sens1tiv1ty may also be defined in terms of epidemics 
detected by the surveillance system rather than indi
vidual cases (Ftg 1). If one could enumerate all epidemics 
of a certain cond1t1on. the sens1tiv1ty of a surveillance 
system could be calculated as the propon1on o f the totaJ 
epidemiCs detected by the system For example, death
certificate data on pneumon13 and tnfluenza are reported 
weekly to the Centers for Disease Control (CDC) from 121 
United States cruos as part o f a nauonal mortality sur
veillance system Us1ng esumates based on historical 
data. the system 1s used to detec t ep1demtes of influen
za-felated monahty In an assessment of methods to 
analyse these data. alternative approaches were 
evaluated 1n terms of senslllvJty, specifiCity and timeli
ness (37) . 

Specificity 

Specificity is a measure of how infrequently a system 
detects false-positive health events. Quantitatively, it is 
the number of individuals identified by the system as not 
being diseased or not having a risk factor divided by the 
number of all parsons who truly do not have the disease 
or risk factor of interest (Fig. 1). When applied to surveil
lance, specificity can be difficult to determine if the total 
population at risk Is unknow n. General population data 
may be available, but 1f a large portion of the population is 
not at risk (e.g. immune) tho uso of the to tal population as 
a denominator Will provide an overestimate o f specif iCi
ty. Use of the true population at risk provides a more 
accurate estimate. 

Given these d1fficult1es in asconamment. determination 
of the number of mrsclasslfted cases or false positives 
can be used as a measure of tho fatlure of the system to 
correctly dasstfy health events In F1g. J the false-posi
tive rate is B/ A + B For example. rf 100 cases of Stlicosis 
w ere reponed, but only 95 of those met an accepted 
case definition o f silicosis. the false-pos1trve rate would 
be 5/ 100 or 5%. A high rate of false positivity suggests 
that the system may be too sensrtJVe (1 e. the case defi
nition in use is too permissive). While resources may be 
w asted tn tracking these Incorrectly classified reports. 
the system may still be useful if the risk to public heatth of 
a missed case is great (e .g. parathion contamination of a 
commercial food product). 

Specificity, like sensit ivity, can be applied to epidemics. 
Pseudo-epidemics (false positives) ore not common, but 
recognition of such situatiOns is important to avoid unne
cessary concern of the lay and medical community, to 
identify previously unrecognized laboratory problems, 
and to minimize the misuse of resources (32-34). 

Representativeness 

A surveillance system that is representative accurately 
observes both the occurrence of e health event over time 
and the distnbution by person and place of that event 1n 
the population at any point 1n ume To measure repre
sentativeness one can compare surve~lance data cover
rng pan of a populatton to a sample assumed to be 
complete (e.g. death certificates for selected fatal ev
ents) orto a random sample of the populauon at risk (e.g. 
the Health lnterv1ew Survey of the Nattonal Center for 
Health Statistics) If a survo1llanco system collects re
ports on essenttally all occurrences of a health event 
(e g. total deaths to a vttal reg1strar) then rhe system 1sby 
definitton representatiVe and further assessment of this 
artnbute is not necessary. 

The importance of the degree o f represenuHJveness 
depends on tts poss1ble effect on the pubhc health 
response. The report of o fow cases of a disease may 
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trigger appropriate control efforts ; non-representative 
reports may focus prevention activit1os away from popu
lations at high nsk (7). A prectse assessment of repre
sentativeness reqwes carefully desrgned studies to ob
tain complete and accurate data for the health event in 
que soon. A srudy of med1cal-exarnmer records •n Fulton 
County, Georg1a, found that thts data source was repre
sentative for mtentJonal and umntent•onaltnJury, but was 
a poor reflecuon of other causes of death CP. Graitcer, 
personal commun1cauon, 1986) A 1982 study of shigel
loSis report1ng 1n Washtngton, D C , found that the rou
tine surve1llance system was both Incomplete and unre
presentative 1n terms of the SOC1oeconom1c status. race 
and res1dence of the populauon affected (7). 

Timeliness 

Timeliness 1S the Interval between the occurrence of an 
adverse health event and (i) the report of the event to the 
appropriate pubhc health agency. (n) the 1dent1ficat1on by 
that agency of trends or outbreaks. or (iu) the implemen
tation o f control measures . Timeliness is related both to 
the incubation or latency period o f the health event and 
to the efficiency of tho provontlve Intervent ion. Because 
these parameters very according to the health event in 
question, timeliness must be interpreted from the stand
point of the user. Recognit ion of an epidemic aher it has 
run its course is of little Immediate use for disease con
trot, although the results of an Investigation of such an 
outbreak may be useful In future control efforts (e.g. 
recognition of the role of cooling towers in the spread of 
legionnatres' disease (35/l T1meltness IS particularly 
important for acute dtseases that may occur in epidemic 
form. An epidemic of salmonellosis due to exposure to a 
contaminated commerctal food product needs to be 
det ect ed quickly and Investigated rapidly to prevent fur
ther illness and poss1bly deaths (36). The surveillance of 
cancer, on the other hand. may not require as rapid a 
response although ldentificauon of part1cularfy virulent 
kinds of carcinogen should be accompl1shed as soon as 
is feasible. so as to 1nterrupt the exposure process. Con
sequently, data are typically reported on an annual basis 
which is suffic1ently t imely for dosigmng end tmptement
ing intervention strateg•es. 

In a 1982 CDC survey of state epidemiologists, the re
spondents cited lack o f timeliness as a major deficiency 
in national surveillance systems. A study of national 
Shighella surveillance data indicated that the typical case 
of recognized shigellosis Is brought to the attention of 
local health officials 11 days after onset of symptoms- a 
time sufficient for the occurrence of secondary and ter
t iary transmission to have already occurred (13). Such 
delays are common in Infectious disease surveillance 
systems and. as a rosult, have prompted offorts to 
improve the timeliness of d1sease repon ing (8, 10. 16). In 
two controlled studies of disease surveillance strategies 
for four acute 1nfect1ous d1seases, acuve. health-depart
ment-initiated surve1llance was found not to 1m prove the 
time6ness of disease reporting (8, 10). In fact, in one of 
those srudres. repons tended to be more raptdly re
ceived from phys1cians passiVely report1ng to the local 
health depanment than from acuve. health-department
initiated surve~llance (10) 

The results of a 1980 survey of state eptdemrologists 
emphasized the 1ncreastng mterest of health offiCials in 
the use o f computers for the collatJon and analysis of 
surveillance data (3 7) The subsequent development 
and use of computer hnked telecommumcation net
works has decreased th~ ttme of data turnaround and 
enabled more complete analy~is of reports (38) Withtn 
states. computers have been used to hnk local and state 
health departments (39) In France. a national system for 
the reporting or soloctod tnfoctlous dlsoosos has been 
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formed based on sent1nel physician pract1ces that are 
linked by computer (40) It rema•ns to be documented 
whether computer-based reponmg systems will lead to 
more rap1d and effec1ive Interventions 

The ex1stence of a recogmzed surveillance system indi 
cates to a communtty the Interest by the health depart
ment 1n cenatn health events and may lead to more rapid 
repontng. Providers as w eft as the public can use alter
native reponing channels, such as the telephone, that 
w ould not bo used in the absence of a recognized sys
tem 

Stmpllctty 

Simplicity should be a gUJding pnnc1pfe for epld&mlologi
caf surve1Uance. Simple systems are easy to understand 
and 1mpfement , cost less than complex systems. and 
provide flex1b1llty. At the same ttme. surveillance sys
tems should not be so simple that they provide data that 
are not useful or may even be misleading. The impact 
that an Increase In the complexity of a surveillance sys
tem would have on effect ive use of the system must be 
w eighed against frs Increased cost. In a voluntary sys
tem, Increased reponing burden might have a deleter
ious effect on the level of cooperation and product ivity of 
those who repOrt data. If the addition of information to a 
surve1llance form compromises data (Jiality or causes 
delays In data collection. the public health value of that 
system will d1m1nish. Before asking for add1tiona! infor
mation, the 1mpact of this added burden on these health 
depenments should first be assessed 1n terms of data 
quality and reporter acceptance (see below) . 

Flexibility 

Flexibility is a measure of the ability of a surveillance 
system to be easWy adapted to new reponing needs in 
response to changes in the nature or the importance of 
the health event, the population monitored, or the avail
able resources. When penicillinase-producing Neisseria 
gonorrhoeae (PPNG) w as introduced into the United 
States 1n 1976, th•s new strain of bactena was detected 
by the state-based system for the surveillance of gonor
rhoea (41). While laboratory methods had to be adapted 
to isolate the new organism, the same state-based epi
demiological system previously established for gonor
rhoea surveillance was used to monitor the spread of the 
disease In the United States, to direct prevention and 
control programmes and to assess the Impact of inter
vention procedures. This flexibility Is a desirable feature 
of a surveillance system and is best assessed as new 
health problems emerge or alternative Intervention strat
egies are adopted. The flexibility of a surveillance system 
can be assessed by the addrtional costs 1nvolved m 
modifymg the system in some way. For example, a flexi
ble system for homicide surveillance should be adapta
~le to both rural and urban senings, for hand guns. sharp 
mstruments and o ther weapons, and for large and small 
health depanments. 

Flexibility can also be observed at another level. A sur
veillance system that can be used for monitoring new or 
emerging problems can be seen as flexible. The notifi
able dlsease·reporting system maintained by state 
health departments, for example, has frequently been 
expanded to momtor new d1seases such as tox1c-shock 
syndrome, AIDS and SiliCOSIS. 

Acceptabtltt y 

Acceptab1hty IS measured by the w11fmgness of persons 
conduct1ng surve1llance and those prov1dtng data to gen-

erato accurate, consistent and timely data. Tho accepta
bility of a pan1cular system-especially one that 1s volun
tary-is dependent upon the perce1ved pubhc health 
importance of the health event under sur\le1llance. recog
nition of the md1v1dual's contribution to the system as it 
relates to control and prevention, and the time burden 
relauve to available time Surveillance methods must 
also be acceptebfo to those who prov1de the data. For 
example, as 111 and well persons are asked for Increasing 
amounts or 1nforma11on about the~r health status and 
lifestyle. the methods of data collection must ensure 
confident iali ty while providing the data necessary for 
programme pfanntng and evaluation. Even very sensitive 
data can be obtained for surveillance 1f quesuons are 
asked properly and data are not m1sused (42). In th1s 
context. acceptab1hty IS measured by the proportion 
who refuse to pan1c1pate 

The individuals work1ng at each step tn the surveillance 
system must be willing to collect and handle the relevant 
data in a prescribed manner. As new systems are devel
oped, the burden on data handlers must be ascertained 
and the impact o f modif ications In surveillance must be 
tak en into account. 

The quantitative assessment of acceptability of a sur
veillance system has never been carefully conducted. 
Two 1980 national surveys of local health departments 
regardmg the existing surveillance systems for measles 
and v~ral hepatitiS found that both systems were accept
able to the staff of local health departments (g7% and 
96%, respectively, would continue routine reporting of 
these diseases) (18 , 19), but this is only an ind~rect meas
ure of acceptability. Because refusal to participate and 
incompleteness are not sufficient evidence of the unac
ceptabllity of a surverllance system, more careful evalu
ation of this attribute should be developed. 

Discussion 

This anicle descnbes an approach to the evaluation of 
systems of epidemiological surveiHance. The pnmary 
question to be addressed in the assessment of a surveil
lance system is whether or not the information produced 
by the system is useful. Does the system contribute to 
understanding a public health problem or prompt action 
that leads to the reduction of morbidity and mortality or 
the promotion of health 7 If not. is the health event under 
surveillance of sufficient importance to warrant a more 
effective surveillance system 7 If the system is useful, 
can it be improved or maintained at less expense 7 In 
either event, the quality of epidemiological surveillance 
systems can be assessed using the evaluation criteria 
based on seven attributes of surveillance systems for
mulated 1n th1s an1cle CDC is in the process of makmg 
rhis method operational so as to permit opt1mal manage
ment of public health activities at the local, state and 
federal levels 

The attnbutes of surveillance discussed ln thiS an1cle are 
rnterdependent. and the improvement of one may im
prove or compromise another. Increasing the sensitivity 
of a system to detect a greater proportion o f a given 
health event 1n a population may also improve represen
tativeness and usefulness yet lead to greater cost, lower 
specifici ty and more false-positive events W1th some 
condiuons such as mfluenza. investigators Will use multi
ple sources of data m a surveillance system, some w1th 
high sensitivity (e g morbidity reports) and o thers w ith 
increased spec1f1clly (e g laboratory data) S1m1larly 
efforts to increase 11melmess may lead to 1ncreased cost 
and a loss of speetf1c1ty as more resources are expended 
and mcomplete, less accurate d1agnos11c; 1nforma11on 1s 
collected . The 1nc1dence o f a health event also affects the 
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interaction of sensitivity. specificity and timeliness of 
surveillance activi ties. For example, the surveillance of 
low -tncldence health events often requtres significant 
resources to tncrease scnstttvity and timeliness, a phe
nomenon currently tllustrated by efforts to control mea
sles as part of the Measles Eltmtnauon Program (29). 

Some aspects of evaluation are not addressed in this 
article. The proposed evaluation of both sensitivity and 
representattveness. for example. does not address the 
eptdemiology of und1agnosed cases or problems asso
ciated wtth detectton bias A controversy arose around 
the importance of diagnostic and reporttng biases inher
ent in the surveillance of toxtc-shock syndrome that 
could lead both to unw arranted conclustons about the 
epidemiology of that health problem and to differences in 
interpretation among Investigators (43, 44). In addition. 
changes in representativeness or sensitivity over time 
can result in misinterpretation of the data. For example, if 
reports of asbestosis increase because of increased 
availability and diagnostic facilities in selected industries, 
this may be a result of the reporting change rather than 
any changes in the actual occurrence or distribution of 
the disease in the population. 

Deficiencies detected in the evaluation of a surveillance 
system may relate to any part of the surveillance pro
cess-collection, analysis, dissemination or application 
of results to prevention. For example, the validity and 

reliability of surveillance reports are serious concerns for 
anyone using surveillance data . Quality control typically 
takes the form of review of coding accuracy and com
pleteness of informauon on survo1llance forms and is 
conducted penod1cally by health agenctes. Follow-back 
to source data tS a less common practtce. While well
financed data-collection acttvtttes that have been used 
for surveillance such as the Survetllance, Evaluation, and 
End Results Regtstry of the Nattonal Cancer Institute 
have rather sophtsttcated methods of quahty control. 
other sources of routtne survetllance are less ngor
ous (8. 4 5). 

Deficienctes tn quality control w1thtn a survetllance sys
tem may adversely affect 1ts effectiveness and efficiency 
as reflected 1n the measures of the usefulness, cost and 
quality of such systems. Upon detecting problems. one 
can look at data analysts, dissemination or application to 
ascenain precisely at w hat point improvements in the 
system can be effected most efficiently. 

Assessment of both ongoing and developing systems of 
epidemiological surveillance will help to make them more 
efficient and more effective. The public health commu
nitY should continue to develop appropriate methods for 
the evaluation of surveillance, and individuals working in 
public health programmes at the national. state and local 
levels should be involved in the ongoing assessment of 
t heir surveillance activit ies. 

SUMMARY 

Epidemiological survo1llance is the systematic collection, 
analysis and d issemtnatlon of health data for the plan
ning, implementation and evaluation of public health pro
grammes. Established surveillance systems should be 
regularly reviewed on the basis o f explicit criteria of use
fulness, cost and quality ; systems should be modified as 
a result of such review. Attributes of quality include : 
(i) sensitivity, (ii) specificity, (iii) representativeness, 
(iv) timeliness, (v) simplicity, (vi) flex ibility and (vii) ac
ceptability. To date, evaluation of surveillance systems 
has been limit ed in scope and content. The evaluation 
method proposed In this article offers an organized 
approach to the evaluation o·f epidemiological surveil
lance systems. 

The usefulness of a surveillance system is measured by 
whether it leads to prevention or control or a better 
understanding of adverse health events. The measure 
can be qualitative, in terms of the subjective view s of 
those using the system, or quantitative tn terms of the 
impact o f survetllance data on policies, interventions or 
the occurrence of a health event. 

The cosr of a system tncludes tndirect as well as direct 
costs. and should be measured in relatton to the benefits 
obtained, such as reduction of medical-care expenses 
and of time lost from work. All elements o f the system 
should be included tn the cost data collection, analysis 
and disseminatton. 

The sensiCivll y or a surveillance system is 1ts abaity to 
detect health events (completeness of reporting) Its 
specificity is tnversely proportional to the number of 
false posittves tt reports. Repons of a dtsease that do no1 
meet the case definttton are false positives. and may 
result in resources bt.ung wasted 1n investigating them. 
However, in circumstances where it is extrem~ly impor-

W/rl(>lt/1 81.'11/t.r 'lflirl r Ill ( I 1lflH) 

tant not to miss a single true case. a certain level of false 
positives may be acceptable. 

Representativeness can be measured by comparing sur
veillance data covering pan of the population to either 
nationwide data, where available, or to random sample
survey data. A source may be representative for one 
particular disease or condition but not for another. Re
presentativeness involves such factors as age, sex, eth
nic group, socioeconomic status and residence. Time
liness involves not only the interval between the occur
rence of the event and the receipt of the repon at the 
health agency, but also the time subsequently required 
for identifying a problem or epidemic and the initiation of 
control measures. Timeliness is relative to the event 
concerned ; for example, for most infect ious diseases, 
the response should be made in a matter of days, 
whereas for cancer surveillance annual reporting may be 
adequate. 

Simplicity in a system means it is easy to understand and 
implement. and is therefore usually relatively cheap and 
flexible. A flexible system is easily adapted by adding 
new notifiable dtseases or condtttons or extending it to 
addit ional populatton groups. However, care should be 
taken that the reponmg burden is not thereby increased 
to an unacceptable level,leadmg to loss of data quality or 
timeliness. The acceptabtliryof a system depends on the 
perceived public health tmponance of the event under 
surveillance. recognition o f the contribution of indi
viduals to the system and the time reqUired to make the 
reports. The survetllance method must be acceptable 
not only to the collectors of the data, for the reasons just 
menttoned. but also to the provtders (both ttl and well 
persons) in terms of confidentialtty and cultural sensitiV
ities Thus. acceptability can be measured by the pro
portion of persons dSked who actually complete a ques
t ionnaire 
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The attributes of surveillance discussed are interdepen
dent. increasing the sensitivity of a system to detect a 
greater proportion of a health event may improve repre
sentativeness and usefulness, but also increase the cost 
and lead to the reporting of more false positives. Para
doxically, the less frequent the event, the more expen
sive it may be to keep under surveillance. It is also 
necessary to bear in mind that changes in representa-

tiveness or sensitivity can occur with time and lead to 
misinterpretation of the data, such as when improved 
diagnostic facilities lead to increased case roporting. 
Quality control of the system should go beyond spot 
checking of questionnaire completeness to periodic 
checking against the source data. Evaluation of surveil
lance systems is an essential prerequisite to improving 
their efficiency and effectiveness. 

RESUME 

Une methode d' evaluation des systemes de surveillance epidemiologique 

On entend par surveillance epidemiologique Ia collecte, 
I' analyse et Ia diffusion systematiques de donnees sani
taires pour Ia planification, I' execution et I' evaluation des 
programmes de sante publique. Les systemes de sur
veillance en vigueur doivent 8tre revus periodiquement 
en tonction de criteres precis en matiere d'utilite, de coOt 
et de qua lite ; les systemes doivent IHre modifies si les 
resultats de cat examen le justifient. Les attributs relatifs 
tt Ia qualite sont: i) Ia sensibilite; ii) Ia specificite. iii) Ia 
representativite, iv) l'opportunite, v) Ia simplicite, vi) Ia 
souplesse et vii) l'acceptabilite. Jusqu'a present !'eva
luation des systemes de surveillance a eta limitee quanta 
son ampleur et a son contenu. La methode proposee 
dans cat article offre une approche rationnelle pour eva
luer les systemes de surveillance epidemiologique. 

L' uti/ire d'un systeme de surveillance se determine par Ia 
mesure dans laquelle if about it a une action de prevention 
ou de lutte ou permet de mieux comprendre les evene
ments sanitaires detavorables. Cette determination peut 
atre qualitative, en fonction de I' opinion subjective des 
usagers du systeme, ou quantitative en fonction de !'im
pact des donnees de surveillance sur las politiques. les 
interventions ou Ia survenue d'un evenement sanitaire. 

le coat d'un systeme englobe les depenses indirectes 
aussi bien que directes et doit Atre mesure au regard des 
avantages obtenus, tels que Ia reduction des depenses 
pour soins medicaux et I' absenteisme. T ous les ele
ments du systeme doivent ~tre inclus dans le coOt: col
lecte, analyse et diffusion des donnees. 

On emend par sensibilire d'un systeme de surveillance 
son aptitude a deceler les evenements sanitaires (com
pl~tude de Ia notification). La specificite du systeme est 
inversement proportionnelle au nombre des evenements 
faussement positifs signales. las notifications d'une 
maladie qui ne correspondent pas a Ia description des 
cas sont dites faussement positives et il peut en resulter 
que f'enquate y afferente entraine un gaspillage. Nean
moins, lorsqu'il est extr~mement important de ne pas 
omettre un seul cas reel, un certain taux de notifications 
faussement positives peut atre acceptable. 

On peut mesurer Ia representativite d'un systeme en 
comparant les donnees de surveillance relatives a une 
partie de Ia population soit a des donnees concernant Ia 
totalite de celle-ci, si elles sont disponibles, soit aux 
donnees issues d'un sondage aleatoire.ll se peut qu'une 
source de donnees soit representative de telle maladie 
ou affection, mais non de telle autre. La representativite 
fait entrer en ligna de compte des facteurs tels que I' age, 
le sex e. l'origine ethnique.la situation socio-9conomique 
et le lieu de residence. La notion d' opponunite met en jeu 

non seulement l' intervalle entre Ia survenue de f'evene
ment et Ia reception de Ia notification par I' etablissement 
sanitaire. mais aussi le delai ensuite necessaire pour 
identifier un problema ou una epidemie et engager des 
moyens de lutte. Le degre d ' opportunite varia salon 
I' evenement considere; par example, pour Ia plupart des 
maladies infectieuses il taut reagir en I' espace de quel
ques jours, tandis que pour Ia surveillance du cancer une 
notification annuelle peut etre suffisante. 

Par simplicite d'un systeme, il faut entendre qu'il est 
facile a com prendre eta appliquer, de sorte qu' en gene
ral il est relativement souple et peu onereux. Un systeme 
doue de souplesse peut ~tre facilement adapte par f' ad
dition de nouvelles maladies ou affections a declaration 
obligatoire ou par son extension a de nouveaux groupes 
de population. Toutefois, il taut veiller ace que Ia charge 
que represente Ia notification n · atteigne pas de ce fait un 
niveau inacceptable, ce qui aurait pour effet de reduire Ia 
qualite ou I' opportunite des donnees. L · acceptabilire 
d'un systeme depend de !'importance attribuee a l'eve
nement sous surveillance du point de vue de Ia sante 
publique. de Ia reconnaissance de Ia contribution que les 
particuliers apportent au systeme, et du delai requis pour 
communiquer las notifications. La methode de surveil
lance doit Atre acceptable non seulement pour les res
ponsables de Ia collecte des donnees, pour les raisons 
que I' on vient d 'evoquer, mais aussi pour ceux qui com
muniquent les donnees (qu'il s'agisse de malades ou de 
sujets bien portants), eu egard au caractere confidential 
des renseignements et aux sensibilites culturelles. L'ac
ceptabilite peut done se mesurer par Ia proportion des 
personnes interrogees qui ont effectivement complete 
un questionnaire. 

II existe une interdependence entre ces attributs de Ia 
surveillance. Si I' on augmente Ia sensibilite d 'un systeme 
afin de deceler une plus forte proportion d'un evenement 
sanitaire, cela peut ameliorer Ia representativite et l'utili
te. mais cela peut aussi accroitre le coOt et Ia nombre des 
notifications faussement positives. Si paradoxa! que cela 
puisse paraitre, moins un evenement est frequent, plus 
son maintien sous surveillance se revele coOteux. De 
m~me, il ne faut pas perdre de vue que Ia representativite 
ou Ia sensibilite peuvent evoluer A Ia longue. d'ou une 
interpretation erronee des 'donnees, par exemple quand 
!'amelioration des moyens diagnostiques entraine un 
accroissement du nombre des cas notifies. Le contrOie 
de Ia qualite d'un systeme doit aller au-del~ d'une verifi
cation ponctuelle de Ia completude des quest ionnaires et 
comprendre une verification periodique au regard des 
donnees d ' origine. l' evaluation des systemes de sur
veillance est une condition prealable essentielle pour en 
ameliorer I' efficience et I' efficacite. 

Repp. tr/mest. srstist. sar!it. mend., 41 (1988) 
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