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Founding members of Vision 2020: The

Right to Sight are as follows:

● World Health Organization

● International Agency for the 

Prevention of Blindness

● Christian Blind Mission International

● Helen Keller International

● ORBIS International

● Sight Savers International

Support members of Vision 2020: The

Right to Sight are as follows:

● Al Noor Foundation

● Asian Foundation for the Prevention

of Blindness

● Foundation Dark & Light

● The Fred Hollows Foundation

● The International Centre for Eye

Health 

● The International Eye Foundation

● The Lighthouse Inc.

● Nadi Al Bassar: North African Center

for Sight and Visual Science

● Operation Eyesight Universal

● OPC:Organisation pour la

Prévention de la Cécité

● Perkins School for the Blind

● SEVA Foundation

● SIMAVI

● World Blind Union

Blindness has profound human and socio-

economic consequences in all societies.

Needless blindness can be eliminated from

the face of the earth only if people world-

wide have access to preventive measures

and sight-saving medical and surgical tech-

niques. All members of Vision 2020: The

Right to Sight look forward to a productive

and successful launch in February 1999, in

order to communicate the importance of

these issues. The launch is indeed an

important milestone to all supporters of the

campaign. Equally important as the launch,

however, is the continuous work that must

be done beyond the launch to ensure the

success of the programme.

All members believe that the successful

implementation of Vision 2020: The Right

to Sight will prevent an additional 100 mil-

lion people from going blind by the year

2020. The launch will begin to help this

dream become a reality. ❏
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Introduction

A case-control study is designed to help

determine if an exposure is associ-

ated with an outcome (i.e., disease or con-

dition of interest). In theory, the case-

control study can be described simply.

First, identify the cases (a group known to

have the outcome) and the controls (a

group known to be free of the outcome).

Then, look back in time to learn which

subjects in each group had the exposure(s),

comparing the frequency of the exposure

in the case group to the control group. 

By definition, a case-control study is

always retrospective because it starts with

an outcome then traces back to investigate

exposures. When the subjects are enrolled

in their respective groups, the outcome of

each subject is already known by the inves-

tigator. This, and not the fact that the inves-

tigator usually makes use of previously

collected data, is what makes case-control

studies ‘retrospective’.

Advantages of Case-Control Studies

Case-control studies have specific advan-

tages compared to other study designs.

They are comparatively quick, inexpen-

sive, and easy. They are particularly appro-

priate for (1) investigating outbreaks, and

(2) studying rare diseases or outcomes. 

An example of (1) would be a study of

endophthalmitis following ocular surgery.

When an outbreak is in progress, answers

must be obtained quickly. An example of

(2) would be a study of risk factors for

uveal melanoma, or corneal ulcers.  Since

case-control studies start with people

known to have the outcome (rather than

starting with a population free of disease

and waiting to see who develops it) it is

possible to enroll a sufficient number of

patients with a rare disease. The practical

value of producing rapid results or investi-

gating rare outcomes may outweigh the

limitations of case-control studies. Because

of their efficiency, they may also be ideal

for preliminary investigation of a sus-

pected risk factor for a common condition;

conclusions may be used to justify a more

costly and time-consuming longitudinal

study later. 

Cases

Consider a situation in which a large num-

ber of cases of post-operative endophthal-

mitis have occurred in a few weeks.  The

case group would consist of all those

patients at the hospital who developed

post-operative endophthalmitis during a

pre-defined period. 

The definition of a case needs to be very

specific: 

• Within what period of time after opera-

tion will the development of endophthal-

mitis qualify as a case – one day, one

week, or one month? 

● Will endophthalmitis have to be proven

microbiologically, or will a clinical diag-

nosis be acceptable?

● Clinical criteria must be identified in

great detail. If microbiologic facilities

are available, how will patients who

have negative cultures be classified? 

● How will sterile inflammation be differ-

entiated from endophthalmitis? 

There are not necessarily any ‘right’

answers to these questions but they must be

answered before the study begins. At the

end of the study, the conclusions will be

valid only for patients who have the same

sort of ‘endophthalmitis’ as in the case

definition.

Controls

Controls should be chosen who are similar

in many ways to the cases. The factors

(e.g., age, sex, time of hospitalisation) cho-

sen to define how controls are to be similar

to the cases are the ‘matching criteria’.

The selected control group must be at

similar risk of developing the outcome; 

it would not be appropriate to compare a

group of controls who had traumatic

corneal lacerations with cases who under-

went elective intraocular surgery. In our

example, controls could be defined as

patients who underwent elective intraocu-

lar surgery during the same period of time. 

Matching Cases and Controls

Although controls must be like the cases in

many ways, it is possible to over-match.

Over-matching can make it difficult to find

enough controls. Also, once a matching

variable has been selected, it is not possible

to analyse it as a risk factor. Matching 

for type of intraocular surgery (e.g., 

secondary IOL implantation) would mean

including the same percentage of controls
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as cases who had surgery to implant a 

secondary IOL; if this were done, it would

not be possible to analyse secondary IOL

implantation as a potential risk factor for

endophthalmitis. 

An important technique for adding

power to a study is to enroll more than one

control for every case. For statistical rea-

sons, however, there is little gained by

including more than two controls per case.

Collecting Data

After clearly defining cases and controls,

decide on data to be collected; the same

data must be collected in the same way

from both groups. Care must be taken to be

objective in the search for past risk factors,

especially since the outcome is already

known, or the study may suffer from

researcher bias. Although it may not

always be possible, it is important to try to

mask the outcome from the person who is

collecting risk factor information or inter-

viewing patients. Sometimes it will be nec-

essary to interview patients about potential

factors (such as history of smoking, diet,

use of traditional eye medicines, etc.) in

their past. It may be difficult for some peo-

ple to recall all these details accurately.

Furthermore, patients who have the out-

come (cases) are likely to scrutinize the

past, remembering details of negative

exposures more clearly than controls. This

is known as recall bias. Anything the

researcher can do to minimize this type of

bias will strengthen the study.

Analysis; Odds Ratios and

Confidence Intervals

In the analysis stage, calculate the frequen-

cy of each of the measured variables in

each of the two groups. As a measure of the

strength of the association between an

exposure and the outcome, case-control

studies yield the odds ratio. An odds ratio

is the ratio of the odds of an exposure in the

case group to the odds of an exposure in

the control group. It is important to calcu-

late a confidence interval for each odds

ratio. A confidence interval that includes

1.0 means that the association between the

exposure and outcome could have been

found by chance alone and that the associa-

tion is not statistically significant. An odds

ratio without a confidence interval is not

very meaningful. These calculations are

usually made with computer programmes

(e.g., Epi-Info). Case-control studies can-

not provide any information about the inci-

dence or prevalence of a disease because

no measurements are made in a population

based sample.

Risk Factors and Sampling

Another use for case-control studies is

investigating risk factors for a rare disease,

such as uveal melanoma. In this example,

cases might be recruited by using hospital

records. Patients who present to hospital,

however, may not be representative of 

the population who get melanoma. If, for

example, women present less commonly at

hospital, bias might occur in the selection

of cases. 

The selection of a proper control group

may pose problems. A frequent source of

controls is patients from the same hospital

who do not have the outcome. However,

hospitalised patients often do not represent

the general population; they are likely to

suffer health problems and they have

access to the health care system. An alter-

native may be to enroll community con-

trols, people from the same neighborhoods

as the cases. Care must be taken with 

sampling to ensure that the controls repre-

sent a ‘normal’ risk profile. Sometimes

researchersenroll multiplecontrolgroups.

These could include a set of community

controls and a set of hospital controls. 

Confounders

Matching controls to cases will mitigate

the effects of confounders. A confounding

variable is one which is associated with the

exposure and is a cause of the outcome. If

exposure to toxin ‘X’ is associated with

melanoma, but exposure to toxin ‘X’ is

also associated with exposure to sunlight

(assuming that sunlight is a risk factor for

melanoma), then sunlight is a potential

confounder of the association between

toxin ‘X’ and melanoma.

Comment

Case-control studies may prove an associa-

tion but they do not demonstrate causation.

Consider a case-control study intended to

establish an association between the use of

traditional eye medicines (TEM) and

corneal ulcers. TEM might cause corneal

ulcers but it is also possible that the

presence of a corneal ulcer leads some peo-

ple to use TEM. The temporal relationship

between the supposed cause and effect can-

not be determined by a case-control study.

Be aware that the term ‘case-control

study’ is frequently misused. All studies

which contain ‘cases’ and ‘controls’ are

not case-control studies. One may start

with a group of people with a known expo-

sure and a comparison group (‘control

group’) without the exposure and follow

them through time to see what outcomes

result, but this does not constitute a case-

control study. 

Case-control studies are sometimes less

valued for being retrospective. However,

they can be a very efficient way of identi-

fying an association between an exposure

and an outcome. Sometimes they are the

only ethical way to investigate an associa-

tion. If care is taken with definitions, selec-

tion of controls, and reducing the potential

for bias, case-control studies can generate

valuable information.
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✩ ✩ ✩

Advantages Disadvantages

● can obtain findings quickly ● cannot generate incidence data

● can often be undertaken with minimal funding ● subject to bias

● efficient for rare diseases ● difficult if record keeping is either inadequate

● can study multiple exposures • or unreliable

● generally requires few study subjects ● selection of controls can be difficult

Table: Case-Control Studies: Advantages and Disadvantages
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