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Computerization of a Permanent Twin Register: 

a Basic Tool in Scientific Research * 

L. Gedda, M. Milani-Comparett i 

The study of genetics in man, where experiments are not possible for ethical rea
sons and also for the long interval between generations, has always profited of twins 
as a natural experiment. 

Debates on the general value of twin studies (questioned on the basis of the excep
tional nature of twin births in man) have recently waned, after Allen (1955), 
Huizinga (1957), Stern (1958), Gedda and Brenci (1962) and others confirmed the 
validity of twin studies, providing the proper methodological tools. 

The validity and necessity of twin studies was stressed at the Meeting of Investi
gators on Methodology of Twin Studies convened last year at Geneva by the World 
Health Organization. 

As summarized on that occasion, twin studies can be based on any one of the fol
lowing twin samples: 

Single case reports 
Multiple case reports 
Volunteer series 
Consecutive series 
Unselected samples 

In the Authors' concept and practice, the twin method can be applied to any 
problem of medicine, biology or the social sciences, provided it is based on an unse
lected sample of adequate size with comprehensive information, permanent updating 
and easy access to its records. 

Such are the requirements of a " permanent twin register " in order to be " open " 
to any problem. Such a twin register, started 24 years ago by the senior Author, 
is now part of the services of the Gregor Mendel Institute of Medical Genetics and 
Twin Research, in Rome. 

Accessions to the Register are on a voluntary basis, and several initiatives have 
been devised to widen the basis of the Register. 

Hospitals and midwives are asked to advise the Institute of any twin birth; mass 

* Paper read at the Third International Congress of Human Genetics — Chicago, September 5-10, 
1966. Supported by a grant from C.N.R. (Italian National Research Council). 
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media are used to enlist the cooperation of twins and their families; any twin can 
obtain free medical care at the Institute; the Italian Society of Twins, with certain 
advantages for members, has been founded. 

This has resulted in a twin register that satisfied the requirements of permanence 
and comprehensiveness but could not satisfy any more the requirements of easy access 
to its records; the cases on record now exceed 10,000, with an expected average in
crease of 2,000 per year. 

In order to provide instant reference to any case or class of cases, with full statis
tical analysis of any class of recorded information, it was deemed necessary in 1962 
to start a computerization program for our twin register. 

Generous financial support was provided by the Italian National Research Coun
cil, and the program was started in the fiscal year 1962-63. The program has inclu
ded several phases: 

1. Compilation of the coding system for each type of recorded information. (In 
this phase the hardest part has been the preparation of a genetically-oriented clas
sification of diseases). 

2. Training of a group of workers for coding, transfer, card punching and pro
gramming. 

3. Preparation and printing of all the necessary forms. This phase involved 
changes in the entire structure of information recording practice and forms at the 
Institute. Samples of the basic record form (Fig. 1), updating questionnaire form 
(Fig. 2), anthropological data form (Fig. 3) and coded-data transfer form (Fig. 4) 
are illustrated. 

4. Completion and updating of records. 
5. Coding and punching of recorded information. 
6. Testing of punched data for usability, reliability and completeness. 
At present all punched data have been transferred onto magnetic tape, and thus 

computer analysis is now feasible. 
As for the structure of the coding system, several observations appear to be in order: 
— Names and addresses are included, in order to provide instant printing of any 

random or selected list for mailing purposes or for convocation and further exami
nation. 

— Genealogical information includes incidence of diseases in the paternal, 
maternal or collateral areas, as well as incidence of twinning. 

— Parental information, sibship size, parity etc. are recorded once for each pair. 
— Information on the individual members of the pair (or set, in higher multiple 

births) is recorded separately in two groups: stable traits (such as birth date, sex, 
blood groups etc.) and changing traits (such as weight, IQ., eating habits etc.). 

Changing traits are related to the date of examination, in order to make longitu
dinal studies possible. In parallel to a standard policy of updating at five-year inter
vals, a number of longitudinal studies can be conducted with lesser, and even much 
lesser, intervals. 

— In all codes a zero denotes a definite lack of information, while a blank denotes 
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that no information is available yet. This applies to cases that have not been exhaus
tively investigated, as well as to cases where early age has prevented manifestation 
of a trait (such as second dentition or puberty). 

— Zygosity has not been fully investigated in all cases, and proper coding identifies 
the level of ascertainement thereof. A great number of traits, from sex and blood 
groups down to individual habits, has been recorded, and the probability of mono-
or dizygosity can generally be computed. A special system of coding for dermato-
glyphics has been devised and is currently being tested, as reported in another paper 
read at this Congress (Parisi et al., 1966). 

The entire project has been devised with maximum flexibility to serve as a perma
nent tool for any study intended to assess the hereditary component in any given trait, 
condition or disease. 

The primary service of the computerized register is to the Mendel Institute, but 
cooperation with other researchers is desired. 

Existing records can be used for many studies, and additional information can be 
sought on already-recorded cases and/or new accessions in order to make any 
research possible. 

Cooperation with other institutes or agencies is sought in order to provide mutual 
improvement and at least some initial measure of standardization. 

It should be pointed out that both standardization and computerization require 
extensive changes in the structure, practice and recording of information acquisition. 

Such necessary changes ought to be introduced in all twin registers at the earliest 
possible date, lest much of the acquired information should later become unusable 
for coding and computerization. The experience we have gained in this respect may 
be usefully shared. 

S u m m a r y 

The Authors report on the steps involved in the computerization (coding of 
data, card punching and tape recording) of a Twin Register initiated in 1942 and 
currently approaching 11,000 cases of multiple births. 

The Register is permanent in that it involves continued updating of information 
and addition of new cases. It includes twins of any age, sex, zygosity and health 
condition. 

The experience gained in the reported project can be usefully shared in wiew 
of international cooperation and standardization. 
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RIASSUNTO RESUME 

Vengono indicate le fasi del lavoro di « com-
puterizzazione » (codifica, perforazione su scheda, 
registrazione su nastro) di uno Schedario ge-
mellare, iniziato nel 1942 e comprendente at-
tualmente circa 11.000 casi di nascite plurime. 

Lo schedario e permanente, nel senso che 
comporta continuamente aggiornamento delle 
informazioni e aggiunta di nuovi casi. Vi sono 
compresi gemelli di qualsiasi eta, sesso, zigo-
tismo e condizione di salute. 

L'esperienza raggiunta in tale studio puo es-
sere utilmente condivisa, in vista di una coo-
perazione e standardizzazione internazionale. 

Les Auteurs decrivent les passages necessai-
res dans la « computerisation » (codification des 
donnees, perforation sur fiche, enregistrement 
sur bande) d'un Registre gemellaire commence 
en 1942 et approchant a present 11.000 cas de 
naissances multiples. Ce Registre est perma
nent, dans le sens qu'il emporte une constante 
mise a jour des informations et de nouveaux 
cas. II comprend tout jumeau de n'importe quel 
age, sexe, zygotisme ou etat de sante. L'expe-
rience acquise dans ce projet peut etre utilement 
partagee, en vue de la cooperation et standardi
sation internationales. 

ZUSAMMENFASSUNG 

Es werden die einzelnen Arbeitsgange (Kodifizierung, Perforierung der Karteikarten, Ton-
bandaufnahme) beschrieben, die zur «Computerization» einer Zwillingskarthotek notwendig 
waren. Diese war 1942 begonnen worden und umfasst z.Zt. circa 11.000 Mehrlingsgeburten. 

Diese Kartothek ist permanent, denn die darin enthaltenen Angaben kbnnen standig wie-
der auf den neuesten Stand gebracht und neue Falle zugefiigt werden. Sie enthalt Angaben 
iiber Zwillinge jeden Alters und Geschlechts, aller Eiigkeiten und Gesundheitsverhaltnisse. 

Im Hinblick auf internationale Zusammenarbeit und Standardisierung kbnnen die durch 
diese Studien erworbenen Erfahrungen nutzbringend auch anderen Forschern zuganglich gemacht 
werden. 
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