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CONTRACT NO: DE—ACO2—76EYO3214. MOD. AQO4

Records of the Icelandic Population are.being used
to investigaté the possible inheritance of disabilities
and diseases as well as other characters and the effeét
of environment on man.

The progress.report of reserach covers the period
1977 to 1980. The investigation was begun'in 1965 by the
Genetical Committee of the University of Iceland.and the
materials used are demographic records from tke year 1840
to pregent and various medical iﬁfofmation. The records
are being computerized and linked together to make them

effective for use 1n hereditary studies
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1. Genealogical Register

The progress of the demographic work done in 1977
to 1980 and the punching of various clinical and demo-
graphic data is outlined below:

1.1 The transcription of genealogical data from tHe
Parish recbrds for the period 1840 to 1910 covered all
births during that period and was completed for the whole
of Icelana. The transcription was done on forms, where
children are grouped and linked with their parents. This
work. was done by genealogists, mostly at the National
Archives. The data have been punched and made available

for computer work.

1.2 Death records for the same individuals are being
added. In it is given the place and date of birth and

sometimes cause of death.

i

1.3 The 1910 Census is being used to link birth records
from the period 1840 to 1910, as it has previously been
linked with the National Register and the death records

for later periods.

2. Computer Work Present Status and Future Plan

2.1 Introduction.

After linking the birth records for the period
1911-1966 to the national register, or the death records
on the IBM 1620, the linked birth records were trans-
ferred to the IBM 360/30 computer in 1976. These records
were then organized into an Indexed Sequential File
called FSI on the 360. Various checks, corrections, and
additions were made in this process. (See Progress Reports

1978 and 1979 for details on FSI.)

Two User Programmes were developed in the period

1977-1979 on the IBM 360/30 for FSI:

(1) Barnaleit (Search for children). This programme
finds in the FSI the children of a given couple.
This programme has been used in a number of
studies, e.g., on cousin-marriages, cancer of the

breast and psychiatric diseases.



(2) Makaleit (Seafch for spouses).. This programme
finds from the marriage records the spouse(s) of
a given individual. The output could then be
used as input for the Barnaleit programme (1) to
find the legitimate children of the individual.
This progfamme has been used, e.g., in the study

of cancer of the breast.

Since Computing Sefvices at the University of
Iceland decided to stop using the IBM 360/3Q machine at
the ena of April 1980, some pilot studies began on the
PDP 11/60 machine towards the end of 1978. These studies
included the design of two test data bases using the
SEED (an implementation of the 1971 CODASIL Data Base
Task Group Standard. It employs ‘a network structure and
is written in FORTRAN IV) data base system (see appendix
I). The result was quite encouraging for the committee’s
project, but because there was not enough space for the
whole family-tree data base on the PDP 11/60 discs, it
was not possible to install these systems for actual data

manipulation.

The PDP 11/60 was, therefore, mostly used for the
development of fundamental parts of the future system
while IBM 360/30 was still used for Actual data manipulation
(until April 28, 1980).

In the middle of the summer 1980 Computing Services
will transfer ali its activities from the PDP 11/60 to a
VAX 11/780. Much work has gone into redesigning and
implementing the system on each new computer. Much of the
system at present installed in the PDP 11/60 machine must
be revised and much work must be done to enable utilization
of the full potential of the VAX 11/780 machine for the
handling of data. On arrival of the new computer and a
private disk drive (with 67 MB Disk pack) for the Committee
project it will be possible to keep most of the data on a
single device. Moreover, the machine can be used both by
batch mode and on-line mode with remote terminals and,
therefore, updating, addition and deletion of data will

be faster and easier.



The "Family Tree Data Base" will be developed on
the VvaX 11/780 with a 67 MB disk pack. In addition to
the operating system of the computer (VAX/VMS) the data
base will be mainly built on SEED data base management

system.

2.2 Dafa
Present status/original data available at time of
data base creation.
A, Census 1910 vn Lape
Birth records
B-1 mother’'s records 1840-1910 on cards
B-2 birth records 1910-1966 on tape (FSI)
B-3 birth records 1967-1968 on cards
B-4 birth records 1969-1976 on cards
B-5 birth records 1077-1978 on diskettes.

C. Death records
C-1 death records 1911-1967 on éards
C-2 death records 1968-1977 on tape

D. Blood groups records on cards

E. Marriage records
E-1 marriage records 1911-1915 on cards

E-2 marriage records 1016-1970 on tape

F. First-cousin marriage records/control
group on tape
G. Twin records.

Of these, birth records play the main role in the project.
They contain many details of individuals such as date of
birth, place of birth, legitimacy, name of parents (if

pOSSible)( age/date of parents (if possible), etc. Not

all birth records are ready for use as input to the datea
base. Most of them (Bl - BS) are in different forms and
their completeness is variable. A brief data ahalysis is

as follows:



B-1 (Mothers ' records 1840-1910):

They are a sort of birth record taken from the mother®s
register at the child’s birth and information about the
fathef is taken from church register. Most of them lack date
of_birth{bf_parents (sometimes, ages/blank). They havé-notAyet
been cheéked. it was proposed to use:A (Census 1910) as birth
records for the time being, because A is already linked to
the National Register/Death records and, moreover, it is
possible to make reliable birth records for half of the
individuals in Census 1910. B-1 can be linked later. Census
1910 Data Base Model (see Appendix I) is very useful in this
context.

B-2 (Birth records 1910-1966):

This part of the birth records was used as FSI on the
IBM 360/30. Much work was done to implement B—~2. The complete-
ness of the data depends on the era:

1910-15:. 3 letters are used for names and most of

the récofds lack date of birth of parents.

1916-4O:Aquite reliable concerning names . {6 letters)

but  most records: still. lack date of birth of parents.

1941-66: 3 letters are used for names but records are

more complete concerning date of birth of the parents.
B-3 (Birth records 1967-68): quite complete.

B-4 Almost all complete, but records do not contain names

of parents, but instead their birth number.
B-5 The same as B-4, except they are on disketts.

Part of Death/Blood group=:records have been linked to
B-2. Of marriage records E-1 does not contain the dates of

birth of married couples.

2.2 Data Base ("Family tree data base").

Present status: Because the data is cémplex (and
.incomplete) a complex data base is neceséary with 9 seperate
interconnected areas (see Fig. 1l). The design of this date

base is almost complete.



Much work is necessary to build the data base. It
maj be divided into the following processes:
(1) loadiné process
(2) construction of the controllers

(3) linkage process

(1) loading process:

a) load B-2

b) syntax check B-3, then load

c¢) simple syntax check B-4, tﬁen load

d) load B-5

e) Build firgt Census 1910 Data Base (see App.I
Prog. Report 1980) and make birth records out of
it for individuals born 1840-1910, load them to
the family tree data base.

f) check B-1 data, then link them to the data base
for addition of information for individuals Lkorn

1840-1910.

g) load information from the National Register
and link to the individuals alive 1979

h) load marriage records.
N

(2) Controllers are command routines needed to control

the usage of whole bata Base.

"Documentater” gives an authorized user the the

general information of the SYSTEM.

"Reporter" reports the usage of the system/stage

of the development aof the system.
"Guide" helps a user to retrieve, add, change data.

"Designer" gives an authorized user information

about the structure of the Data Base.

"Back up" gives an authorized user the back up

situation.



(3) Linkage process.

a) link marriage records to individuals

b) interlinkage: children ~- parents
Tﬁis is the most difficult and time consuming
process, except for the period 1969-1978.
‘A set of programs are necessary for this
operation.

c) link death records (1967-1974) to individuals
in the Data Bas-.

d) link blood group records to individuals in the
Data Base.

e) load cousins marriage/control group records.

User Programs

Routines developed for the "Family-Tree Data Base
Model" (see‘Apb.I, Prog. Reporf 1980) are available on
the PDP 11/60. Transferring them to the VZX 11/780 involves
considerable work. Of these routines some (e.g., family
tracing routines) may not work powerfully until the data
base becomes rather complete, depending on interlinkage
process. |
Therefore, the transfer of o0ld routines developed for.
the FSI‘on the IBM 360/30 machine is also necessary,
especially"FIND CHILDREN (barnaleit)” and "FIND SPOUSES
(makaleit)". Individual projects, e.g., blood group

researxch may require problem oriented programs.
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3. Use of the Demographic Records

The demographic registers are now being used as
source of data in various hereditary and ecological

studies. A~mention may be made of the following 4 projects:

1). A study of families of first-cousin marriages'was

a collabérative'effort between many disciplines and
institutions, that . have collected clinical data, ana-
lyzed biood groupsTand performed chromosome studies of
"parents and children of 155 families constituting 783
individuals.

2) The Geﬁetical Committee has also collaborated in

a study of familiality of breast cincer conducted by the
Department of Pathology of the University of Iceland and
the Icelandic Cancer Registry. This study includes family

data of the propositus as far as 3rd degrée relatives.

3) A study of fhe possible family agregation of heart
disease in Iceland was done by the thief physician of the
Reyvkjavik Ciéy Hospital, in which the Committee’'s genea-
logical register was used to collect the families—-of 150
cases as far removed as 3rd degree relatives, as well as

150 control families.

4) Familiality of mental disorders has been investi-
gated as well as the possible inheritance of intelligence
as indicated by mean scores achieved at final examination

from elementary school.

3.1 First-cousin marriage families.

Data on the first-cousin marriages in the period
1916-1964 were drawn from the demographic records. The
children of these couples were extracted from the birth
records. The families were then contacted and examined
clinically. 1Initially, the family members were e%amined
personally at the Blood Bank at the same time as a blood
sample was drawn for biochemical and immunological studies.
Clinical studies concentrated on interviewing a key member

of each family and collecting information from the general



practitioners who have been taking care of the families.

The study constituted 155 families with 783 individuals.

The collection of clinical data Qn‘117 first-cousin-
marriage families is now finished and the collected data
coded (seeldppendix 1II). Among the 324 parents there were
44 with psychiatric diagnosis and, in addifion, there are
12 parents with CMI indicative qf neurotic disorders. The
analysis of these data andtheir linkage to the haemato--

logical data is now possible.

During 1978 a control group for the first-cousin
marriage families was drawn from the Committee s marriage
records. This was done by matching ‘every first-cousin
marriage with another marriage established in the same year
with each of the partners being of the same age as in the
first-cousin marriages. By these means, it was possible to
compare the fertility of the registered first-cousin marri-
ages with a sample of marriages from the population; where
the partners,ére presumably unrelated. Also, the psychiatric
morbidity in the control group could by studied in the same
way as among the children and parents of the first-cousin
families. Some reports on this study have already been
published (see Prog. Report 1977, 1978 and 1979 and

Publication list. nos. 24,33).

3.2 Carcinoma of breast

' The study of possible familiality of breast cancer,
conducted by Prof. Olafur Bjarnason and Dr. Hrafn Tulinius
at the Cancer Research Society, éontinued using the

Genetical Committee’'s genealogical register.

The families were constructed around the case as pro-
positus. Relatives were counted all 1st,Z2nd, and 3rd degree
relatives, except great-grandparents. Included in the
families are also the spouses of those relatives whose
descendants .would be covered by the definition above.

With each type of relationship the number of bfeast cancers
observed is béing comparedwith the computed number expected
to dete;mine, for certain types of relatives, whether the
risk of breast cancer is increased in the relatives of

breast cancer cases and, if so, how much is it increased.



A report on this study was presented at the
Symposium of the Nordic Cancer Union on Genetic Factors
in Neoplastic Diseases of Man, Reykjavik June 21st, 1978.
(Publication List no.54). Another paper based on this

stgdy is presented as Appendix III.

3.3 Heart Diseases

The occurrence of deaths due to ischaemic heart
disease among first and second degree relatives of coronary
patients and to relatives of equal number of matched '
controls was studied on the basis of death certificates.
The propositi were 108 males and 42 females, who had
developed myocardial infarction, males before 65 years
of age and females before 70. When compared with controls
a 1 1/2~fold greater death rate was found among first
degree relatives of the propositi and a lower average
age at death. The difference in death rate between second
degree relatives was not significant, except for maternal
brothers. When compared with the deatH rate due to
ischaemic heart disease in the general population the
increase in risk to first degree relatives of propositi
was nearly 3-fold over the expected value, and 1 1/2-fold
to second degree relatives. The age of the propositi at
onset of myocardial infarction showed no effect on risk
to relatives, but the effect of sex was significant. To
firet degree relatives of male propositi the risk increase
was up. to. 5-fold over the expected value. The risk
increase was found greatest to first degree male relatives
of female propositi, or over 7-fold to fathers and brothers.
Mothers and sisters of both male and female propositi
showed a 4-5-fold risk increase ovver Lhe expected value.
The risk increase to second degree relatives was 2 1/2-fold
over the expected value to maternal brothers of male pro-
positi and 4-fold to maternal brothers of female pro-
positi. The relatives of controls showed a coronary
mortality close to that of the general populatién. Familial
clustering of coronary deaths was found in 8.7% of the

propositi families and in 4.7% of the controls.



The findings of the present study indicate a
substantial genetic éomponent in the overall etiology
of ischaemic heart disease, which is more prominent in

families of female propositi but hardly of a magnitude

that allows genetic counseling. (Publication list no.52)
3.5 Mental Disorders, Intelligence, and Population

St;ucture.

The updating of the psychiatric register has
continued. The register has been instrumental in making
different studies possible, studies on drinking habits,
alcoholics (Publication list no. 23 ), delirium tremens
(Publication list no. 32), incidence of consultations
with psychiatrists. The last study has been published
as a supplement to the Acta Psychiatrica Scandinavica
1978, Vol.58, and accepted as a.D.M. Thesis at the
University of Iceland. This study was carried out by
Dr. Larus Helgason. (Publication list no.22). The
register haé‘also been useful in follow-up studies of a

cohort of the general population (Appendixes IV, VL’LL

Data from the register were used in a paper on
the epidemiologonf alcoholism published in Advances in
Biological Psychiatry., 1979, Vol. 3 (Publication 1list
no.32 and 31).APP. VI).

A paper was given on epidemiological studies of
affcotive ayndromes at a Sympusiﬁm in Arhus, Denmark.
This paper includes data on psychiatric morbidity, and
especially on affective disorders among children of
probands in the cohort stﬁdy, who had an affective disorder
at some time during their 80 years of life and compared
with the ppychiatric morbidity among children of probands,
who never contracted any psychiatric disorder during

their life time. (Publication list 29).

The school records have been punched so the
Committee now has these on file as far as 1978. Data
from thcse was-used in a paper given by Prof. Toﬁas Helga-
son at a symposium on primary prevention of mental disorders
held by the World Psychiatric Association in Cairo, Egypt,

1978 (Publication list no.27).



4. Man and the Environment.

The Icelandic data has been considéred ideal for
investigating the effects of environment on ﬁhe genetical
and medical conditions of ﬁan, such as mutation rate and
incidence of disease. A study of the effect of the use
of geotherman water on man has been discussed. (Publication

list no. 20.) .

4.1 Volcanic eruptions sometimes emit fluoride gases

that are carried with the ashfall and contaminate water,
soil, and vegetation, and affect both animals and man.

A lecture on the fluoride toxicity 'in Iceland was presented
by Dr. Sturla Fridriksson at the Uﬁiversity of Athens,

Athens, Greece, May 14th, 1979. (Publication list no.18.)

4.2 It has been observed that the incidence of carcinoma
of the thyroid gland as indicated by the cancer register
has a rather peculiar distribution. This has been investi-
gated by Prof. Olafur Bjarnason and waé reported on at a

symposium on Geomedicine in Oslo. (Publication list no.1§.)

5. Genetic Marker Studies

The typing of HLA, A, B, and C, red cell blood
groups and biochemical markers continues at the Blood
Bank.

The association of HLA and diseases was reported
on by Dr. Alfred Afnason at a Symposium eon.Epidemiological
Problems in .-Genetics,.June 29—30,.1979,-held.ingReykjaVik
-by the Nordic. Council for Arctic Medical Research.
{({Publication list no.2.) The frequency of Gc alleles and
a variant Gc allele among Icelanders has been reported.
(Publication list no.47.) Dr. Olafur Jensson reviewed
studies on the genetics and epidemiology of haematological
disorders in Iceland. (Appendix VI] and Publication List
no.42.) Two other reports have been submitted for publi-
cation, one on‘the Genetics and Epidemiology of'Cerebro—

. vascular Diseases in Iceland. (Publication list no.21)
and another on the Investigation of Osteogenesis Imperfecta

in Two Families.’



Pfofessor Gunnar Gudmundsson read a paper on Hereditary
Factor in Intra Cranial Haemorrhage in‘Iéeland, and Dr.
Olafur Jensson on HLA types, Gc pfotein and other genetic
markers in multiple sclerosis and two other neurological
diseases  in Iceland at'the 23rd Scandinaviaﬁ Congress of

Neurology 11-14 May, 1980, in Reykjavik (Appendix VIIL).

6. Cytogenetics Laboratory Report 1979

The Genetical Committee’'s chromosome studies are
carried out at the Department of Pathology, University
of Iceland. The results of work déne in 1977-1978 have
been reported on in Progress Reports 1978 and 1979. The

results of work done in 1979-1980 are shown in the following

tables:
TABLE I
VNumber of Specimens:
Diagnosed
Specimen Number abnormalities.
Amniotic fluid 239 4
Blood 397 29
Skin 5 1
Gonads ‘ 3 2
Marrow 4 4
Total: 648 40




TABLE II
Amniotic Fluid Specimens:
Total number of specimens: 239
Diagnosed as normal: 113 Q .and 113 i
Re-examined: 6
Not answered: 1
Diagnosed abnormalities: 4

Diagnosed arteficial abnormalities/mother-cell contanimation: 5

Diagnosed abnormalities:

47 ,XY +G 21 Downs syndrome
47 , XXY Klinefelter syndrome
46,XX, del.dp

46,XY, 29 Same abnormality found in father.

TABLE III

''Blood Samples:

Total number of specimens: 397

Motherblood sent with amniotic fluid: 226
"Other blood: 171

Diagnosed normal: 71 @ and 51 dz
Re-examined: 1

No growth: 1

Diagnosed abnormalities:' 29, (15 Q and 14 d)3

Diagnosed abnormalities:

Downs syndrome, tri. 21: 2 @ , 2 c(a

Klinefelter, 47, XXY¥: 5

Turnexr, 45, X0: 3

Isochromosome X: 2

Inversion on 9: 7 @ and 7 s
? 9: 1

Deletion A2: 1



TABLE IV

SKIN

Total number of specimens: 5
Diagnosed: 3 normal
1 47 ,XXY confirmed diagnosis of amniotic fluid

No growth: 1

GONADS

Total number of specimens: 3
Diagnosed: 2x(XY) woman

1 normal 9

MARROW

Total number of specimens: 4
Diagnosed:
46,XX/47 , XX+F . Twice examined
46,Xx+philadelphia chromosome

Q@ with multiple abnormalities.




6. Miscellaneous

Professor John H. Edwards visited the Genetical -
Committee in June 1978 and 1979 to discuss future work

and the First-cousin marriage families ' study.

Dr. Elizabeth TlHompson from Cambridge, England,
visited the Committee in September 1977 to discuss further
Icelandic admixture problems, on which she wrote a chapter
in‘her book on "Human Evolutionary Trees'", Cambridge

University Press 1975.

Dr. Olafur Jensson defended his doctoral disserta-
tion on "Four Hereditary Blood Disorders in Iceland" at

the University of Iceland, in June 1978.

Professor Olafur Bjarnason, Professor Magnus Magnus-
son, Dr. Sturla Fridriksson, Dr. Olafur Jensson, and Dr.
Alfred BArnason attended the Symposium of the Nordic Camncer
Union, held in Reykjavik, June 21st 1978, at which Dr.
Fridriksson gave a paper on "Records of the Genetical
Committee" ana Prof. Magnusson gave a talk on "Computer
Linkage of Birth Records’ ' File ip Iceland and its Appli-
cations". (Publication list no. 18,51, app. IX)

A Symposium.on Epidemiological Problems in Genetics
was held in Reyvkjavik June 29-30, 1979 by the Nordic
Council for Arctic Medical Research. At the Symposium Dr.
Alfred Arnason gave a paper on "Association of HLA and
Disease in Iceland (Publication list no,zj. Prof. Tamas
Helgason gave a.paper on Mental Disorders and Consanguinity
- A comparison of first-cousin marriages and matched un-
related marriages" (Publication list no.33). Dr. olafur
Jensson gave "introduétory Remarks on the First—Cbusin
Study" (Publication list no.34 ), and a paper on "Genetics
and Epidemiology of Haematoiogical*Disorders" (Publication
list no. 42). Dr. Jensson also co-authored a paper with
Dr. éunnar Gudmundsson on "Genetics and Epidemiology of
Cerebral Haemorrhage" (Publication list no. 21). Dr. S.
Fridriksson was a co-author with Dr. Oskar Thordarson of
a papef on "Death from Ischaemic Heart Disease Among lst

and 2nd degree relatives", which was also presented at the

Symposium (Publication list no. 52).



Prof. Olafur Bjarnason attended and presented
papers at a symposium on Environmental Causes on Cancer
-Documentation and Consequences at Arhus, Denmark, 1979,
and the Nordic Association for Forensic Medicine meeting
at Sandefjord near Oslo, Norway 1979.

‘ Prof. Olafur Bjarnason and Dr. Sturla Fridriksson
attended the Symposium an Geomedical Problems in Oslo,
May 22-23, 1978 arranged by the Norwegian Academy of
Sciences and presented two papers (Publication list no.
1s and 20).

Sturla Fridriksson attended a Symposium on Toxi-
cology and Protection of the Environment at Athens, Greece
May 13-14, 1979 organized by the NATO Special Program
Panes on Eco-Sciences, and gave a paper on "Fluor Toxicity

in Iceland"” (Publication list no. 18).

Prof. Tomas Helgason attended a Symposium on
Alcoholism, a Multidisciplinary Approach, arranged by
the Interdisciplinary Society of Biologigql Psychiatry in
Amsterdam, May 1978 and gave a paper on . Epidemiologjical
Studies ;of Alcholism (Publication list no.32). Prof. Helga-
son also attended a Symposium in Psychiatric Follow-up
Research in Hamburg, June 1978 and gave a paper on
"Epidemiological Follow-up Research within a Geographically
stable Population". Prof. Helgason also took part in--a
a Nordic training course for research workers on "Longi-
tﬁdinal Prospective Studies of Populations at Risk" in
Arhus, DPenmark, June 1978 and presented two papers on
studies of clinical colorts (Publication list no. 29)
Prof. Helgason attended a Symposium on Origin, Prevention
and  Treatment of Affective Disorders on the occasion of
ﬁhe 50th anniversary of Arhus University, Arhus, Denmark
and gave a paper on Epidemiological Investigations
Concerning Affective Disorders" (Publicatlon list no. 30 )
Prof. Helgason attended a Symposium on Treatment and
Prevention in Psychiatry, organized by the World Psychiatric

Association, December 1978 in Cairo, Egypt, and presented



a paper on "Epidemiology and Primary Prevention"
(Publication list no. 27). Prof. Helgason contributed

a chapter on "Estimation .0of Need on the basis of Case
Register Studies: Discussion", in a book titled: Esti-
mation Needs for Mental Health Care, ed. by H. Hafner,
published by Spfinger Verlag, Berlin-Heidelberg-New York
(Publication list no 28).

Dr. Olafur Jensson participated in the XIV. Inter-
national Congress of Genetics in Moscow in August, 1978.
Dr. Jensson attended a Symposium on Genetic. Diseases in
Sparsely Populated Areas of the Nordic Countries and gave
a paper on "Examples of Hereditary Diseases in Iceland
(Publication list no. 40). Dr. Jensson took part in the
15th European Blood Transfusion course in Frankfurt,8-18th
May, 1979 , which included several lectures on blocd
groups, HLA and complement genetics. Dr. Jensson stayed
in England 15-31 May, 1980 to consult.with the following
collaborators 'in London and Oxford: Prof. R. Batchelor,
Hammersmith Hospital, London (Multiple Sclerosis and HLA).
Dr. M. B. Pepys, Hammersmith Hospital, London (Amyloidosis
serum amyloid P-component (SAP) and C-reactive protein CRP}.
Analysis of laboratory results in the Icelandic Family with
Macroglobulinaemia. Prof. John H. Edwards, Oxford,
regarding analysis of results of genetic marker studies in
MS patients in Iceland. Drs. Ruth Sanger and Patricia
Tippett MRC Blood Group Unit, University College, London,
regarding studies on unusual Rh -D- haplotype in Iceland.

Dr. Alfred Arnason participated in the XIV. Inter-
national Congress of Genetics in Moscow, August 1978.

Dr. Arnason attended the 17th Scandinavian Rheumatology
Conyress lun Reykjavik, 1970 and gave a paper on lour
Rheumatological Diseases in an Inbred Icelandic Family
(Publication list no.3): In 1979 Dr. Arnason attended a
Course on BLood Transfusion and Tissue Typing in Norway;
the X. Nordiske Transplantationsméde in Reykjavik, and

the IV. Congress of the Society of Icelandic Internists,
Borgarfjordur, Iceland and presented a paper "Vefjafiokkar
(HLA) og insulinindependent diabetes mellitus (IDDM) a

tsiandi" (Publication list no.10).



Dr. Arnason participated in the Conference on Congenital
Bdrenal Hyperplasia and HLA in Manchester Sept; 10,1970}‘
and gave a paper on CAH and HLA in Iceland - A crossover
between GLO-1 and CAH. Dr. Arnason attended a conference
on HLA and Disease in Birmingham Sept. 11-12, 1979.and
gave papers on Rheumatological Disease and HLA-Bf in
iceland and IDDM and HLA-Bf in Iceland. Dr. Arnason also
attended tﬁe following conferences: Scandinavian Conference
on Peternity Investigation, Link&ping, Sweden, June 8-11,
1980; First Scandinavian Conference in Forensic Science,
Link&ping, Sﬁeden June 11-13, 1980, and European Complement
Workshop, Lund, Sweden, June 13-16, 1980.

Mrs. Takako Inaba, Computer Scientist, attended
the 1st International Research Conference on Data Bases,
In Aberdeen Scotland, July 1980. The conference was organized
jointly by the Dept. of Computing Science of the University
of Aberdeen and the British Computing Society.



7. Accommodation:

Administration and offices of the Genetical
Committee are at Ingolfsstraeti 5, Reykjavik. Other
activities are being conducted at the Blood Bank, the

Department of Psychiatry of the University of Iceland
at the State Mental Hospital, The University’ s Science
Institute and Computing Services, and the Institute of

Pathology, University of Iceland.

8. Scientific Personnel:

Members of the Genetical Committee-of the University

of Iceland:

Chairman: Prof. Olafur Bjarnason
Director, Institute of Forensic Medicine,

University of Iceland, Reykjavik

Vice-Chairman: NDr. Olafur Jensson,

Director,Blood Bank, Reykjavik

Secretary: Prof. Magnus Magnusson,
Science Institute, University of Iceland,
Réykjavik '
Prof. Tbmas Helgason,
Director, State Mental Hospital,
.Department of Bsychiatry,

University of Iceland, Reykjavik

Dr. Sturla Fridriksson,
Geneticist, Agricultural Research Institute,
kReykjavik.

Executive Director of Reserach:

Dr. Sturla Fridirksson.



Co-investigators:
Bjarnason, O., Prof..
Fridrikséon, S., Geneticist
Helgason, T., Prof.
.Jensson, O., D=zn.

Magnusson, M.; Prof.

Consultants: Prof. Johan H. Edwards,
Genetics Laboratory, Biochemistry Dept.
South Parks Road, Oxford

England

Dr. Howard B. Newcombe,

Héad, Population Research Branch
Atomic Energy of Canada Ltd.,
Chalk River Nuclear Laboratories

Chalk River, Ontario , Canada.

Other Personnel:
Office of the Genetical Committee is directed by

Dr. Sturla Fridriksson.

0ddny Vilhjalmsdottir, Secretary (1/2)

" " Key Punch Operator (1/2)
Anna G. Hafsteinsdottir " o " (1/2)
Anna Antonsdottir, Supervisor

manual linking oo (2/3)

Jakobina Petursdottir, manual

linking : (1/1)

Working at National Archives:
Gudrun Pordardottir, transferring

demographic data from parish records (3/8)

Lilja Porarinsdottir, manual linking

of demographic data (1/8)

Solveig Gudmundsdottir, manual

linking of demographic data (1/2)

Studies on chromosomes.and congenital anomalies are
supervised by Professor Olafur Bjarnason at the Institute

of Pathology, University of Iceland.
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Cerebral haemorrhage with amyloidosis, blood
grouping, HLA-tissue typing and other blood group protéin
marker studies are superVised'by Dr. Olafur Jensson and

Dr. Alfred Arnason at the Blood Bank in Reykjavik.

Studies on mental disorders, intelligence, and
population structure have been supervised by Professor

Tomas Helgason.

Computing work has been supervised by Professor

Magnus Magnusson and Mrs. Takako Inaba, Computer Scientist.



PUBLICATIONS AND CONFERENCE ABSTRACTS FOR

THE PERIOD 1977-1980.

Following is a list of publications and conference
abstracts in which use has been made of the Icelandic
population records of the Genetical Commiﬁtee of the
University of Iceland duriﬁg the last three year

period:

Arnason, A.:
HLA and Bf and their Influence on Disease.
European Society of Human Genetics
Oslo Symposium, May 14 and 15, 1977.
Arnason, A.:
Association of HLA and Disease in Iceland

Presented_at a Symposium on Epidémiological
Problems in Genetics, Reykjavik, June 29-3C,
1979,Noxdic Council for Arctic Medical Research.

Arnason, A.:

Four Rheumatological Diseases in an Inbred
Icelandic Family

Presented at the 17th Scandinavian Rheumatology
Congress in Reykjavik, 1978.
Axrnason, A.:
Erfédir og gigtsjukdomar.
4 fylgirit, Laknabladié 1977, bls. 9-15.
Arnason, A., Bjdérnsson, 6. G., Gudmundsson, S..,
Jensson, 0., Thordarson, G., and Valdimarsson, H. Th.:
Macroglobulinaemia in an Icélandic Family
European Society of Human Genetics Oslo
Symposium,. May 14 and 15, 1977.
Arnason, A., Larsen, B., Marshall, W.H., Edwards, J.H.,
Mackintosh, P., Olaisen, B. and Teisberg, P.:

Very Close Linkage between HLA-B and Bf Inferred
from Allelic Association

Nature, Vol.268, No.5620, pp.527-528, Aug.11,1977.



10.

11.

12.

13.

14.

Arnason, A. and Thorsteinsson, J.:

Study of HLA and Bf in an Icelandic Family- where

SLE (systematic lupus erythematosus), RA»(rheumatbid

arthritis), Reiter’'s Syndrome and AS (ankylosing
spondylitis) occur.

(Abstr.) Clinical Genetics, 1978 13:102.

Arnason, Al. and Lamm, L.U.:
HLA and Bf and their Association with Disease

Clinical Genetics, 1978, 13:102.

Arnason, A., Helgason,Th. and Jensson, 0.:

vefjaflokkar (HLA) og insulinhadé sykursyki (IDDM).
a Islandi

Lzknabladié, 1979 (in press).

Arnason, A., Thorxsteinsson, J., and Sigurbergsson,K.:
Ankylosing Spondylitis, HLA-B27 and Bf '
Lancet, 1978 1, 339-340

Arnason, A., Thorsteinsson, J., and Sigurbergsson, K.
Erféafre6i og gigtsjukddmar
Leknablaéis, 1977, tbl. 7-8, 182.

Arnason, A. and Gudmundsson, S. Th.:

Tveir sjukdomar i nyrnahettum og samband beirra
vié vefjaflokka (HLA). a) Addisonveiki a Islandi

Lzknablasis, 1979, tbl. 4, 190,
IV Congress of the Soc. of Icelandic Internists,
Borgarfjordur, Iceland.

Arnason, A., Gudmundsson, S. Th., Karlsson, S., and
Skaftadottir, I.:

Tveir sjukdomar i nyrnahettum og samband beirra
vié vefjaflokka (HLA). b) Congenital Adrenal Hyper-
plasia (CAH) in Iceland

Lzknabladid, 1979, 4. tbl. 190.
Arnason, A., Jensson, O., Skaftadottir, I., Birgis-
dottir, B., Gudmundsdon, G., and Johannesson, G.:

HLA Types, GC Protein and other Genetic Markers in
Multiple Sclerosis and two &ther Neurological
Diseases in Iceland

Acta Neurol.Scand. Vol. 62, 1980, Suppl.78



15..

16.

17.

18.

19.

20.

21.

3=}
™D

23.

Bjarnason, O.;

Possible Environmental Risk Factors in the
Causation of Thyroid Cancer in Iceland

Symposium ofi Geomedicine, Oslo, May 22-23,1978,
Norwegian Academy of Sciences.
Bjarnason, 0. and Thorda;son, G.:
Blood Grouping in Paternity Problems in Iceland
Presented at the Nordic Association of Forensic
Medicine, Sandfjord, Oslo, Norway, 1979.
Bjérnsson, 0. G., Arnason, A., Gudmundsson, S.,
Jensson, 0., Olafsson, S., and Valdimarsson, H.
Macroglobulinaemia in an Icelandic Family

Acta Med. Scand.203; 283-288, 1978.

Fridriksson, S.:
Fluor Toxicity in Iceland

Symposium on .Toxicology and Protection of the
Environment, NATO Special Sciences Program Panel,
Athens, Greece, May 13-14, 1978.

Fridriksson, S.:

Records of the Genetical Committee of the
University of Iceland

Symposium on Genetic Factors in Neoplastic Diseases
of Man, Nordic Cancer Union, Reykjavik, June 21, 1978.
Fridriksson, S.:
Some Speculation on Geomedical Problems in Iceland
Symposium on Geomedicine, Oslo, Norway, May 22-23,
1978.
Gudmundsson, G., and Jensson, 0.:

Genetics and Epidemiology of Cerebrovascular
Diseases in Iceland

Nordic Council Arct.Med.Res.Report No.26,1980.

Helgasoin, L.:

Psychiatric - -Services and Mental Illness in Iceland -
Incidence study (1966-67) with 6-7 year follow-up

Acta Psych.Scand.Vol. 58, 1978, Suppl.268, 140 pp.

Helgason, T.:
School Achievement and Later Alchol Use and Abuse

Nordic Meeting on the Application of Research with
regard to Alcohol in Public Education



24.

25.

26.

27.

28.

29.

30.

31.

Helgason, T.:
Mental Disorders in First-Cousin Marriage Families

VIth World Congress of Psychiatry,'August, 1977.

Helgason, T.:

Studies in Epidemiology of Mental Disorder,
Population Genetics and Record Linkage in Iceland

A brief outline.

Helgason, T.:

Prevalence and Incidence of Mental Disorders
Estimated by a Health Questionnaire and a Psychiatric
Case Register

Acta Psych.Scand. 1978.

Helgason, T.:
Epidemiology and Primary Prevention

Symposium on Treatment and_Prevention in Psychiatry,
World Psychiatric Association, Cairo, Egypt, Dec.1978.
(Accepted for publication).

Helgason, T.:

Estimate of Need on the Basis of Case Régister Studies:
Piscussion in a book titled: Estimation Needs for
Mental Health Care

Ed. H. Hafner, Springer Verlag, Berlin-Heidelbergr
New York, 1978.

Helgason, T.:
Studies of Clinical Cohorts

r fwo papers presented at the Nordic Training Course
for Research Workers on "Longitudinal Prospective
Studies of Populations at Risk", Arhus, Denmark
June 1978. (Accepted for publication).

Helgason, T.:

Epidemiological Investigations Concerning Affective
Disorders

M. Schou and E. Strémgren (eds.) :0rigin, Prevention
and Treatment of Affective Disorders. Academic
Press, London, 1979.

Helgason, T.:

Epidemiological Follow-up Research within Geograph-
ically Stable Population

Symposium in Psychiatric Follow-up Research,
Hamburg, June 1978.

Schimmelpenning, G.W. (ed.) Psychiatrische Verlaufs-
forschung: Methoden und Ergebnisse, Hans Huber,

Bern 1980.



32. Helgason, T.:

Epidemiological Studies of Alcoholism.
Illustrated by studies in Iceland

Symposium on Alcoholism, a Multidisciplinary
Approach, Interdisciplinary Society of Biol.
Psychiatry, Amsterdam, May 1978.
Adv.Biol. Pshcyiatry, Vol.3, pp-97-112, Karger,
Basel 1979.

33. Helgason, T.:

Mental Disorders and Consanguinity ~ A comparison
of first-cousin marriages and . matched unrelated
marriages .

Symposium on Epidemiblogical Problems in Genetics,

Reykjavik, June 29-30, 1979, Nordic Council for

Arctic Medical Research.(Accepted for publication)
34. .3ensson, O.:

Introductory Remarks on the First-Cousin Study

Symposium on Epidemiological Problems in Genetics,
Nordic Council for Arctic Medical Research,
Reykjavik, June 29-30, 1979.

35. Jensson, 0., Johannsson, J.L., and Magnusson, S.:

Studies on Hereditary Spherocytosis in Iceland
Acta Med. Scand.,201:187-195, 1977.
36. Jensson, 0., Arnason, A., Johannesson, G. M., and
Ulfarsson, J.
Studies on the Pelger Anomaly in Iceland

Acta Med. Scand., 201: 183-195, 1977.

37. Jensson, O.: ’
’ Clinical Genetics and Genealogy
A lecture. Icelandic Science Society,
Revkjavik, January, 1977.
38. Jensson, O.;
Genebtical 3tudies in Iceland
Abstract, European Soc. of Human Genetics
Symposium, Oslo, Norway., May 14—}5, 1977.
39.Jensson, O.:
Heredity of Spherocytosis

A lecture. The Medical Association,
Reykjavik, February 11, 1977.



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

densson, Oi:
Examples of Hereditary Disease in Iceland
Nordic Council Arct.Med. Res. Report No.24
46-49, 1979.

Jensson, O.:

Studies on Four Hereditary Blood Disorders
in fceland

Acta Med. Acand., ‘1978 Suppl. 618:1

i

Jensson, O.:
Genetics and Epidemiology of Haematological
Disorders (unpublsihed). :

Jensson, 0., et al.:

Haemophilia A and B in Iceland (unpublished).

Jensson, 0., and Stenberg, S.:

Studies on von Willebrand's Disease in Iceland
(unpublished) .

Jensson, 0., et al.: .
Giant Platelet Syndrome in Icelandic Families
(unpublished).
Jensson, O., Hauksddéttir, Halla, Bjarnason, O.,
and Tulinius, H.:
Cytogenetic Survey of Down’ s Syndrome in
Iceland (unpublished).
Jensson, 6., Arnason, A., Thordarson, G., and
Olaisen, B.:

Frequency of Gc Alleles and a Variant G¢ Allele
in Tceland

Heredity 30:119-121, 1980.

Karlsson, S., Arnason, A., and Jensson, O.:
GLO Polymorphism in Iceland

Hum.Hered. 1980 (in press).

Lamm, L.U., Weitkamp, L.R., Jensson, 6., Bruun Pedersen,
G., and Kissmeyer-Nlelseun, F.: .

On the Mapping of PGM GLO and HLA

3’
Tissue Antigens (1978), 11, 132-138.



50.

51.

52.

53.

-54.

55.

56.

Larsen, B., Arnason, A., Barnard, J., Edwards,
J.H., and Marshall, W.H.L.:

Bf Types of HLA Haplotyped Individuals in
an Isolated Newfoundland Population

Tissue Antigens (1877), 10, 403-409.

Magnusson, M.:

Computer Linkage of Birth Records File in
Iceland and Its Applications

Symposium on Genetic Factors in Neoplastic
Diseases of Man, Nordic Cancer Union, Reykjavik
June, 21, 1978.

Thordarson, 6., and Fridriksson, S.:

Death from Ischaemic Heart Diseases Among
l1st and 2nd Degree Ré&latives

Acta Medica Scand., Vol. 205, No. 6.

Thorsteinsson, J., and Arnason, A.:

Study of HLA, Bf, Systematic Lupus Erythematosus
"(SLE) and Rheumatoid Arthritis (RA) in an
Icelandic Family

Presented at XIV International Congress of
Rheumatology, Bethesda, Md., U.S.A., 1977.

Tulinius, H.:
Familiality of Breast Cancer in Iceland

Symposium on Genetic Factors in Neoplastic
Diseases of Man, Nordic Cancer Union, Reykjavik
June 21, 1978.

Williamson, N., Edwards, J. H., van Loghem, Erna,
de T.ange, Gerda, Gundmundssadn, S., Arnason, S.,
Lamm, L.U., and Kissmeyer-Nielsen, F.:

The Association of HLA and other Cellular
Markers with Humoral Immunity

.European .Society of Human Genetics Symposium,
Oslo, Norway, May 14-15, 1977.
Clinical Genetics 1978, 13:102.

Williamson, N., Bull, Karen, Arnason, A., Helgason,
T., Kissmeyer-Nielsen, F., and Lamm, L.U.:

The Association of Anti-tissue Antibodies
with HLA, Bf and Other Markers

European Society of Human Genetics Symposium,
Oslo, Norway, May 14-15, 1977,



57. Williamson, N., Edwards, J.H., Monk, K., McLaughlan,

58.

59.

P., Stanworth, D.R., Arnason, A., Jensson, 0., Helga-
son, T., Kissmeyer-Nielsen, F., Lamm, L.U., van ’
Loghem, Erna, and de Lange, Gerda:

Anti-tissue Antibodies and Immunoglobulin
Levels in Relation to HLA and Other Markers
in Icelandic Families

Journal of Immunogenetics, 1979, 6, 223-244.

Thorarinsson, Alma Anna:

Mortality among Men Alcoholics in Iceland,
1951-74

Journal of Studies on Alcohol, Vol. 40,No.7,pp.704-
718, July 1979. Editorial Office: Rutgers Univ.
Center of Alcohol Studies, New Brunswick, NJ.

Tulinius, H., Day, N.E., Sigvaldason, H., Bjarnason,
6., Johannesson, G., Gonzales, Maria, Grimsddttir,
Kristin, and Bjarnaddttir,- Gudrun:

Familiality of Breast Cancer in Iceland

- A Population Based SLudy on Familial Agregation
of Breast Cancer in Iceland, Taking Account of
Some Other Risk Factors. :



APPENDIX I.

The application of SEED to the project of the Genetic
Couwittea of the University of Iceland,

Our futuee plan is to develop a Data Base which cohtalins
yenetlc information on Icelanders from 1640 to the present.

There are several kinds of records which have been ccllectéd
ny the committee. Thesa arae:

r. The censugs 191¢, which includes about 85000 data records
in 10330 residences.

B. Birth records.
B-1 for the period 1848-1910 (about 160.009)
B-2 for the period 1910-196b6 {ahbout 180,000)
B-3 for the pariod 1967-

c. Death recocrds.
b, Blood group vrecords.
E. Marriage records.

Of these, tha birth racorda play tue wain role in our nroject.
Actually blrtn records for the period 1710-1766 do exist {n
index sequential form on IBM 360/30 and have baeen {n use for the
last three yoars, e.y., to find children of a given couple.

Soma parts of it are linked to Death recorda, National regisaers
and Blood records.

FAMILY-TREE DATABASE MODEL

The Data hase model for thea familv-trae was devaloped wainly
for the B8-2 type of birth rocord, bacausa dthwes are still in
carad forwat and have not yat heen read onto tae orv dAlsk.

The structura ¢f the famlly-tre2 data Lase s as fclidows:

{See Attahlbment No.l)



ASs one cun see, we don’'t actually need FEDUR, MAEDUR area {f
the original bhirth records contain 1008 complete information
about the father and mother of a child. In reality there are
not wmany birth reocords which can be trusted. That is why we
had. to add these areas for the time being. Several routines
were written for this model. These are:

1. a routine to load a Lirth record finto the cdata tasae

2. a routine to delete a birth records from the data base

3. a routine todwodify zome items in the data base

4. a routine to connect two persons, @.g., child- father/mother
5. a routine to trace parents

6. a routine to trace children

7. a routine to tracea ancestors

8. a routine to trace descendants’ ‘

9. a routine to trac¢ brothers & sisters

10.a routine to trace cousins.

This system has been tested on a fanily counting of one
couple, their 15 children, 62 grandchildren, 24 great-
grandchfldren and wpouses, Lgv {ndividuals {n all.

CENSUS-1910 DATA BASE MODEL

Anothar VData base which nas been desiguoed recantly is for
the A type of record. The structure ;n as Zollows:

(see Attachmeht No.2)

The routinis designed for this structure are:

1. Several routines to load Ceneue 1910 data in the Data base.
2. Some look up routines, e€.g..,
to tind personal records ky nate, hcucse punter, lirthday,
birth place ot couhinuticns cf these.

In the near future (fi.e., when ve get rnouch disk space)
ve can store all cersus reoorde onto the Data base. This Data
Lase will help those who are involved in clerical work at the
conmittee’'s offlce. Horeover it d@s possille to make Lirth records
rrom this. Whaen both child and parents lived in the sare Bouse
it i eaxy to get more precise birth record than tlie original
from the parish racords.
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FETTMHANVLON L4 L

ATHUGUN A GELDGSJUKDO ML H

T VIMENNINGS ST J O LU K b i b

HS1mfridur Magnusdottir



Inngangur.

bPad hefur lengi verid 4alitid, ad gedsinkddmar veru cli-

‘gengir. Athuganir baer, sem gerdar hafa verild bonda il ose,

ad tidni. gedsjukddma sé meiri medal wettingia po Sojdkra oo oo-
arra. Tidnin er peim mun meiri, sem ckyldici¥ing cr nduari.

Jafnvel medal fjarskyldari wettingja besc s)ika, vo oom oyol-

kinum foreldra hans og b&rnum beivrra er tidnin herri en moedal

almennings, pott munur sé ef til vill ekki mikijl (ref.H,}J,}H,ih)Y
Ymsar kenningar hafa verid uppi um orsakir Loeosd, svo oo

erfdir, umhverfispettir eingdngu eda hvort tvepgijs og oy Sious-

nefnda‘kenningin si, sem menn adhyllast helzt 1 dag (ref.z,y, i, ).
Pad hefur ekki enn tekizt ad sanna um hvers konar erfdir cr

ad rada og hafa ymsar kenningar eda tilgatur komid [ram, svo s

einpdtta erfdir (monogen: bar sem galli er i einu peni) oﬁ arTint

samkvamt Mendels 10gmdli. .

bar erfdir skiptast i rikjandi (dominant) og vikiandi (recessiv)

erf&ir med mismunandi synd (penetrans) vid artilendi (heterouysaiu).

bPessar erfdir eru ymist bundnar kynlitningum eda ekki. A
Fijolpattar erfdir (polygen) ékvaréqst af mérpuwn perpin dAsami

umhverfispdttum. '

bar er talad um broskuldsgildi (stundum fleirvi on eirt).

P4 er talid ad peir sem syna erféaeiginiujhdnﬁyufun vid Ludnhddr -

£11did, en hinir nedan vid, og «wttinpjar poirvea b Laddir ner

préskuldsgildinu en almenningur.

Medal afkomenda ndskyldra skipta vikjandi (reecsyiv) op §ia)-

battar (polygen) erfdir meira méliAen'ellu.

Vid vikjandi (recessiv) Mendelian ertoir cr hetiue d ad "pon"

fra samefginlegqm forfsdur komi fram, pott ckhurt o Gupt [

ettarsdgu. Vid fjiolpzttar (polygen) erféir crohetta 5 a0 hiludi

"gena" verdi arfhreinn, pannig!aé einstaklingurinn yrist ner o

fari yfir proskuldsgildid, ef foreldrar hans vory ler neprd o, bein

ekki hafl borid & neinum einkennum hja peim.



Kynbundnar ertdir geta einnig komid hér til greina, hannip
ad fleiri konur en ella fengju bennan "eiginleika", ¢f hann

kemi fram i bdadum kynlitningum (X) (ref.10).

Rannsdknir & tidni gedsjikddéma medal afkomenda skyldra iuif..
flestar farid fram & pann hatt, ad athugadur var skyldieiki for-
eldra gedsjiklinga, og tidni gedsjikddma sldan LannnG med i i -
ingja peirra. ' C
bessar rannséknir hafa i flestum tilvikwn byggst 4 athugunum o
sjliklingum sem legid hafa 4 gedsjidkrahisum og nid yfir dkvedis
drabil (ref.%,7,13).

Bk athugadi ibda afskekkts svedis i Norour-Svipjdd m.t.t.
inngiftis og afleidingar pess & andlegt og likamlegt heiloular.
Athugun s, sem hér er greint frd, for fram & annan hatt.

Hér er valinn.hdpur skyldra (tvimenninga), giftra 4 dkvednu
timabili.

Bérn pessarra‘hjéna eru. fundin med bvi ad tengja faedingaskrdr
og giftingarvottord hjdna i skyrsluvélum.

Tidni gedsjukddma er sidan athugud medal forcldra og barna

beirra.

Markmid bessarar athugunar er:

1. Er munur & tidni gedsjdkdoma medal tvimecnning:{ )0l ldna

- - L4 - N . .
og sambzrilegs hops oOskyldra (foreldrs opg Larieg foeirra)?

2. LI cinbiver munur cr 4 geds jakdomum ol anercindra W,

byggist hann a a4 vikjandi(recessiv) eptfdoum?
8 . ¢

3. Er munur a gedsjikddémsgreiningum tvimenning:st j0lsr i die,
begar allir einstaklingar fjél;kyldnuhnd cry ot ld i med
og gedsjlikddmsgreiningar byggjast a fleliru on shrddonm
upplysingum eins og er 1 1id 1 og nd einnip ylir loigrd

timabil?

4. Er tidni gedsjikddma medal skyldra hér svipud og homid

hefur fram vid skyldleikarannsdknir i &orum londum?

Efnividur og adferdir.

A arunum 1916-1964 voru 378 tvimenningsgiftingar skrdéar a4
61lu landinu. A
Af peim'hépi voru valdar fj®lskyldur til nanari athugana op
blédrannsdkna, en @tlunin var ad sd rannsdkn teki til a.m.h.
500 einstaklinga i 100-150 fj&lskyldum.



" Tvennt rédi vali:

1. " Ad hjdnin attu tBrn.
2. Bdseta i eda i ndnd vid Reykjavik, bar ed einctakling-
arnir burftu endurgjaldslaust ad koma sér a4 ranusdknarstad.

Skodun og blédprdf féru fram I BléébankanUm i Reykjavik, cftir
aéibéttakendd? hﬁﬁﬁ&wwﬁié sent bréf med Udtskyringum.um éfhugun—
ina og beidni um patttsku i henni. ,
Jafnframt skodun fengu allir eldri en 16 dra med sér heilsufars-
spurningalista "CMI" ( en bessi listi er pyddur & islenzku ¢t
Cornell Medical Index). bar erutlQS spurningar um,likum]cgt 0f
andlegt heilsufar: ‘
B1Sdprdf voru sidar tekin hjd 22 fjélskyldum til vidLotar vida puer
sem athugadar voru i upphafi; og. bar var 4 fjdlskyldum baett vid
sem ekki voru skrddar é&ugs %%JTG 378, til pess ad nd hafilopum
fjdlda til blédsyna, svo nu fjdlgadi fjdlskyldum i 38
Jafnframt voru send "CMI" til allra einstaklinga eldri en 16 Aria
i pessum viébétarfjélskyldum og einnig til peirra einstaklinga,
sem ekkil héféﬁ'pegar svarad spurningalistanum. -
RannséknarlokaOFu(éﬁ)ékveéin 31.12.1975. Upplysingu var sidan
aflad um héiisufar allra lifandi einstaklingn fram tii liess timia,
og latinna éé andlétsdagri. '
Heimilislaknum voru sendir sérhannadir heilsufarcopurningalislar.
Athugadar voru sjukraskrdr peirra, %em legid hotou 1 ojdbrcinicon
ddnarvottord ldtinna, svo og "CMI" svdr Leirra soem svarad
hofdu, en pau voru alls 427.
Samband var haft vid 150 fjd8lskyldur i bessari athugun, on
einstaklingar 138 fi8lskyldna hafa verid { Liddrannsdkn.
3 af peim fjdlskyldum vard ad sleppa, pratt Lyvir "CHI" svir
flestra fjdlskyldumedlima, par ed ekki tdkst ad afla frekari
upplisinga um einstaklinga péssarra fj6lsky1dna VEPng sampdnpu-
erfidleika (fjarlmgbar, almenns sveitasima osfrv.).
Er farid var ad athuga skyldleikann ndnar hjd Pessum Fjdlskyldum
kom i 13jds, ad ein fjélskylda voru afkomendur crlendra systkina
og féllu par med dr aﬁhuguninniAésamt 25 8drum fidlskyldum, sem
ekki voru ‘tvimenningar, en skyldar 4 annan hdtt. o
3 fj6lskyldur neitudu .pdtttdku og var skyldleiki peirra ekki

kannadur ndnar, og fjdrdu fijdlskyldunni (tvimenningum) var sicppt,

‘par ed samvinna nddist ekki vid alla fyolskyldumedlini .



Kliniskar upplisingaf fengust um flesta einstaklinga, -
lifandi, og ldtinna i 117 fjslskyldum (680 manns, sem athugun
bessi naer til), en allmargir einsféklingar 109 pessarra fjdl-
skyldna voru 1 blédrannsdkn 4 drunum 1972-1974 . ﬁ
116 eru 14tnir af hépnum: 83 foreldrar og 33 bdrn.

293 komu sjalfir i vidtal og skodun (43% alls hépsiﬁs, cn - £72
51,7% lifandi einstaklinga, en vid adra var talad eda féhgnar
upplysingar frd ettingjum og i'flestum tilvikum fleiri en einum
 zttingja, ef i nddist til ad fd sem ndkvamastar upplysinpar.

Samanburdarfjolskyldur voru valdar m.t.t. upphaflegu 378
fjélskyldnannaleftir giftingardri og aldri tvimenninganna,
og matti { sambandi vid aldur. ekki skeika meiru cn 12 m AT,
b.e.a.s. + eda + bmanudum.Fijdlskyldurnar voru sioan parabiar
vid tvimenningana og hlutu sdmu fjélékyldunﬁmcr.

3 fjolskyldur af 117 sem getid er um adur £éllu par med
strax 4 brétt;;en;bar h6fdu haerri ndmer en 37:.
0llum bafnlausum samanburdarfjsdlskyldun varnsleppf g eftic

voru bar 103 barnafjélskyldur i hvorum hépi.

Efniviénum er skipt I tvennt, til béss ad fa sem et samraenl
milli tvimennihgsfjélskyldna og samanburdarfjdlskyldna.
A. 117 fjélskyldur (680 manns) merkt hépur III.’
B. 103 A-fjélsk. (551 manns) hépur I

og jafnmargar samanburdarfjslskyldur (SQB manns) hopup IL

Samrami B-hdpa var fengid:

1. Med fakkun a fjdlskyldum, sbr. dbdur.
2. Med fakkun & bdrnum. '
3. Me® fakkun & gedsjuikddmsgreiningum, sbr. neban.

1. Fakkun & fjélékyldum hefur verid lyst ad ofan.

2. 011 bdrn hjéna,.einnig bau sem déu ung, ecru talin med I
hépi III. 1'jdldi peilrra barna var fénginn, hepar La bt o
vid vidkomandi fjolskyldu, en sum heirra voru ekki & Listum
C.H.I. par sem 611 b&rn h6fdu ekki tenput [ ohyrolove Luinm.
Fullkomnir listar sem nd yfir 117 £jdlsk. voru par of leidandi
ekki notadir, en listar E.H.I. bwdi fyrir Ldp 1 op 1T, Lar
sem beir h&féu verid unnir 4 sama hdtt, og I bddum tilvikunm
var vitad ad vantadi bdrn & listana.. )

3. Sjikddmsgreiningar hdéps III nd fram til 31.12.1974, o7 oru
gebsjﬁkdémsgreiﬁingar éinhig'fré sému drum, en ckki tdkst
ad afla gedsjikddmsgreininga samanburdarhdpsins (IT) nema

til og med Aarsins 1973.

e



Gedsjukddmsgreiningar héps III eru vidar ad en hopa I op 17,
en 1 sidastnefndu hdépunum eru gedsjukddmsgreiningar fri pod-
laknum, geddeildum, almennum sjdkrahdsum eda vottordum fr.l
Tryggingastofnun rikisins, p.e.a.s. skrddum upplysingum.
VidbStargreiningar { hépi III eru flestar frd ofdhgpcindum'
adilum, en nokkrum gpeiningum var batt vid, of HJummi'Vqr
milli upplysinga sjdlfs, heimilislaknis, klinisks mits oy
dkvedinna svara 1 M-R hluta "CMI" (peim hluta spurningalisti-
ans, sem snerti andlega heilsu). ' '

Helzt var kosid, ad allt samrymdist, sem ddur var tullié, cn

i sambandi vi®d ofneyzliu dfengis voru upplysingar sidlfs ou/cé.:
nains attingja -dsamt upplysingum heimilisluknis 17600 rep i,
til ad byggja & sjdkdémsgreiniﬁgu, svo op krufningsskyrsla 1
einu tilviki.

Orfdar taugaveiklunargreiningar voru settar ad ofangreindum
likum, baf;sem a.m.k. brennt ef ekki allt bar ad sama brunnﬁ.
Greiningab bessar eru mjég fdar.

Samremi milli hépa I og II var fengid & pann hatt, ad &llum
sjikdémsgreiningum fra drunum 1974 - 1975, svo og beim prain-
ingum sem*Settar voru a®& 1likum , vaf3§§#355%% studst vid
skradar heimildir.

Allar gedsjukddmsgreiningar eru skrddar skv. ICD #.revisiocn
og var peim greiningum sem ekkievoru skrddar 4 peuin hétt
breytt i ndgildandi form. '

Ein gedsjukddmsgreining er hjd hverjum cinctlaklingl, op
verdur annars getid sidar, ef asteda bykir til.

I pridja lagi, allar fdanlegar sijdkraskr.ir «instakiinpa
samanburdarfjdlskyldunum, sem legid h&fdu i gedsidkrahisum
voruAathugaéar, eins og adur hafdi verid gert vid einstaklinga
tvimenningsfjdlskyldnanna. | '
I fjdérda lagi, aldursdreifing-lifandi einstaklinga, }.c.a.o.
er peir hverfa Ur rannsdkn 31.12.1975 er flokkud { 10 .Tr.

aldursflokka og synt i t&flum . I og II.



Nidurstodur:

Fi61di lifandi einstaklinga kemur fram i t&flum I op
IT. , o
Fjd1di ldtinna einstéklinga kemur einnig fram bar, en ekki
er getid andldtsaldurs. ' A
" Foreldrar eru flestir lifandi 4 aldrinum 70-79 dra.
Afkomendur eru flestir lifandi 4 aldursbilinu 40-49 ara,
eda 31,3% { hépi I og II og 31,4% { hdpi III, sjd t&flu II.
Latnir medal afkomenda i hdpi I eru 6,4%, i hdpi II: 10,3%
og 1 hépi III: 7,u%. o
Flestir afkomenda hafa ldtist innan vid 10 dra aldur.
Barnafjéldi i fjdlskyldum er sd sami i hdépum I og TI, eGa
3,3 born 1 fjdlskyldu, en 3,8 bdrn i fjdlskyldu 1 hépi IIi,
en pbar eru 611 lifandi bérn talin med.

Tafla III synir hversu margir hafa fengid gedgreiningu op

eru flokkafnir taldir 5: gedveiki, taukaveiklun, ofnotkun
dfengis, ldg greind (def.int.).

Pad sem ekki tilheyrir pessum 4 flokkum er undir " aorar
greiningapﬂ, en bar eru talin psychoscmatisk einkenni, ged-
ren einkenni med vefranum taugasidikddmum og annad.

Annarra greininga er ekki getid, eins og t.d. misnotkun 1y
(ICD.304), en bpeirri greiningu cp sleppt, pdar ad cnginn Losu-

arra einstaklinga telst par .

T81fradilegan marktakan mun er ekki hagt ad fd cn nokkur
munur er & nidurstddum, en tdlur eru allar miog smdar og
par af leidandi er erfitt ad draga nidurstodur af peim.

x? getur ekki marktazkan mun og heldur ekki samanburdur 4

heildartidni gedrznna sjukddma.

c e -
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Tafla III synir, ad fleiri konur hafa_ -.geégfeinjhgu

en karlar medal fvimenninga og afkomendd beirra
"III). Gedveiki madra svo og taugaveiklun allra

valda mismunirum. ;

(hépa I og

kvenna -

Fleiri karlar en konur eru med gedgreiningu medul Saman-

burdarhjdna og er bad gedveiki fedra, svo og dfengisneyzla

.sem orsakar ha aukningu, en jafnt er kynja mcda
beirra (héps II), pdtt karlar séu heldur fleiri

en konur taugaveikladar.

1 afkromenda

dryklkjumenn

Dadlkurinn aftast i pessari tdflu synir hve margiv cru latnir

af pessum einstaklingum.

Sjdlfsvig eru 2, hvort tveggja 1 samanburdarndp.

Tafla I'V synir innbyrdis gedgreiningar:
Gebdveiki (psychosis): greinist efngéngu medal k
menninga og.er bunglyndi algengasta greiningin
Gedklofi: englnn
Samanburédrhjon hafa 7 greiningar, bar af
bunglynd1=er hér mun minna aberandi en medal tv
”depre351o endogenlca" elnungls meéal karla (1 g
t&flu VI)... Gedklofi 1 elnstakllngur
Afkomendur tv1menn1nga eru mun fleiri gedveikir
samanburdarhdps og eru konur ivid i meirihluta
Flestar eru bar bunglyndar(adalMega depressio ¢
sj4& tdflu VI. -
Afkomendur héps II eru jafnmargiruéf hvoru kyni.
er mun minna 4berandi og'ﬁepre551o endogenlga"
fyrir hjd k&rlum, sja t&flu VI.
Gedklofi greinist hjd afkomendum 4. eftirfarandi
1l ur hépi II og III.
Engihn_ﬁr hépi I.
Enginn beirra einétaklinga, sem nefﬁdir eru hér
~{ sambandi vi® ofnotkun afengis eda annarra vim

Taugaveiklun (neurosis): tvimenningar eru taupa

samanburdarhjdén og eru konur bar I meirihlut..
16 greiningar sem gelid er um neGalsamanburd.rh)

jafnt milli kynja.

o Ui Agkomendnr Konur eru <$—meipt
i (komenda en kynmunur er minnstur mebal hop, 11,
A hefur flestar taugavelklunargrelnlngar Y Helming

ld
Aw . =
/ A greininga telst til punglyndis sbr. tafla (1V. 3

Adnr gpeiningar' Hér veréur'einungis petid p<11

gebran e1nkenn1 meé vefranum SJukdomum (3049 ICD
//,%'f‘ e ”hcj 7 SN

taugavéirjsa

venna tvi-

shbr. téflu VI

karlar 5.
imenninga og

-

reining, sja

en afkomendur .
edba b6 af 11.

ndogenica)

bunglyndi

kemur einungin

h(':‘ltt :

urdu gedvieikie
ugijafa.
velkladri -n

. .

Oig SkIptact
»

T ”

' omneGal o al -

en sd hdpur

pur pelrra Teop
VI THREL ALY v,
o, sem hala F”‘J‘

. . " t—(
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' 3
bar eru axdasjikdémar i heila og Parkinsonisimus algengacthr
medal foreldra.

4 einstaklingar ur hépi I og II hafa bessar greiningar og
betist engin vid i hog: III. ey i '
Kynskipting er bannig /75° ‘samanburdarforeldra Jer gy
konur,enA§ btv1m@nn1nga karlar. ‘ -
.Afkomendur tylmennlnga : A ©eru einir med hesse groein-

ingu og eru pad allt konur. 2 eru [ hdpi.l oy ein greining
betist vid i hépi III og eru hinar greiningarnar: '
sequale encephalitis, epilepsia? post trauma op sequale

thrombosis cerebri.

Ofnotkun afengis (alkohéliémus); er algeﬁgari hya korlum cin
konum, og mun algengari medal samanburdarhdps en tvimennjngg
og afkomenda beirra, jafnvel bar sem vidtakasta greiningin [
hépi III er notud (sjd skyringar undir Efnividur og adferdir).

Skipting milli fjdlskyldna er:

T népi I - 3 einstaklingar i 3 fjolskyldum.
I hépi. II-10 elnstakllngar i 8 fjdlskyldum.
I hépi III 7 elnstakllngar i5s fjdlékyldum.

-

Fimm afkomendur hafa ofneyzlu afengis asamt Odrum greiningumn -
Irirpeirra tilheyra hépi I, og sd £3jérdi betist vid T hépi Ll
en adal greiningar peirra eru: pedveiki (1) taupaveil lunoar-
einkenni (3) bar af eyghnglyndur.
Eimafkomandi I hépi II far bessa greiningu-med taugaveiklunar-
punglyndi, en annad foreldri og eitt systkini hafa dfenpisc-
vandamdl. Allt eru betta karlmenn.

fjorq%

Léleg greind (def.int.) pessa grelnlnyu i hépi I, og

sd fimmti batist vid skv. uppl/Slngum ettingja og heimilis-
lezknis' 1 hépi III. ,
Teiraf peim fyrrtdldu fd greiningu Skv . upplysingum T.R.,
annar innan tvitugs, en hinn & sextugsaldri. Hinir 2 tafa
einnig vefrana taugasjikddma.. ' '
.Kynsklptlng er j&fn i hépi I, en'karlaf verda fjélmfnnap’

i hdpi III.  Allir pe351r elnstakllngar eru lifandi i1 rann-
séknarlok. , '

Llnn afkomandl er 1 hopi I1I og deyr hann 1nnan tvitugs af
‘elnkennum Slnum , A
Tafla VI er samantekt 3 51lum bunglyndlsgrelnln uit, en shil
virtust ekki alltaf glégg milli gedveiki op luuflaveik lunar.

Tvimenningar virdast heldur punglyndari en saminburdarhjon,



. ~— 0 . Y - . .
XOrlum en konum,) og eru 100 tvimenningsfedra 1 Besoum [lork i,
Lndm -~ ¥

N

1 &
og hafa mun .fleiri gedveika, en bar grcmnlnr roeru einungis

medal kvenna og 1 flestum tllvnkum er um'depressio endopenion”
ad razda.

beim greiningum fjélgar um  helming frd hépi 1 til LIL or
medrum -fjdlgar ' .

Gedveikisgreiningar eru jafnmargar eda jafnfaar medal Saman-

"burdarhijdna, ‘en depressio endogenica kemur cinungis fyrir

medal karla.

Medal foreldra er taugaveiklgnarbnnglyndi alpenpara hid

SVO 0Og um rad bil 80% samanburdarfcdra
b
~

Taugaveiklunargreiningar eru jafnmargar i hépi I og 1T (6)

/ og beim fjdlgar ekki 1 hépi III.

Hvad punglyndi snertir medal afkomenda; pd eru konur leird
en karlar'i 6llum 3 hdpunum, en kynmunur er minnstur i SIS
II. o | |
bungiyndi skiptist nokkud jafnf milli gedveil.l ap Tougave bl -
unar i hépi I, en konur eru i yfirgnafandi e i bl
beévelkl fiolgar ekki fra hopl I til III, prdtt fyric [j¢lgun
elnstakllnga og/éhknum heimildum hvad gebgreiningar snertiv,
en aukning verdur 4 taugaveiklun, adallega medal kvenno.
Taugaveiklunarpunglyndi er algengast I hdépi 11 owp'dupricsnio
endogenica'kemur einungis fyrir'mebal karla'. '
Kynmunur er ekki eins iberandi og medal tvimenningzdfkomcpdd,
pétt konur séu heldur i meirihluta.

I téflu VII er synt hvernig gebgfeiningaf skiptast 4 milli

"fjdlskyldna 1 hépum I, II og III. o .

Umrada ..
Tvimenningsfjolskyldur par, sem hér er greint frd eru
Ur Reykjavik og ndgrenni.

Hér atti pvi ad vera um pd einstaklihga ad aeda, sem aud-

veldast attu med ad fa geélaknlspjonuqtu, o bar af lLlOdﬂdl

~hafa flestar goéankdomqgr91n1ngar (ref.4).

Alita md, ad flestir med mjdg 1élega grcind eda &1l ped-
veiki hafi fengid sjikddmsgreiningar sinar hjd einhverijum

beirra adila, sem adur er getid, hvadan svo scem beir cru af

“landinu.

’

Gedveikisgreiningar einStaklinga tvimenninpsfislokyldng aru  fi/]a
i 43,7% tilvika af sjukrahdsum, en 1 69% hjd samidnburdarf il '

skyldum. Allir adrir einstaklingar nema 1, sem er med groin-

ingu frS T.R. hafa fengid gedveikisgreining.r sinar hji podl



lzknum.

Tvimenningsafkomendur hafa greiningar af sjukrahidsum i

su% tilvika, en afkomendur samanburdarhdpsins i 66,6%ft117

vika)

Gebvéikum og greindérskertum fjolgar ekki, begar 1itid or

4 hépa I og IIT med auknum heimildum og fidlgun einstaklinga,

‘en faugaveiklun og drykkjuvandamdl aukast adallega.

Aukningih.er tep 2% og er héldqr meiri medal .afkomenda en
foreldra. o . .
Tvimenningar verda geéveikéri eldri en samanburdarforeldrar.
bad sama & vid um afkomendur beirra, bott beir veikist yngri
en foreldrarnir. )

Enginn télfradilegur munur er a hépunum (I, II, III).

Konur eru i meirihluta med gedgreiningu medal tvimenning -
fjslskyldnanna og veldur bpvi gedveiki medra og tdugavel}tun” L
allra kvenna, eins og ddur er getid.

Karlar eru i meirihluta medal samanburdarhjdna vegna gedveiki
og afenglsneyzlu, en kynmunur er eiginlega enginn medal afkom-
enda pelrra, bott konur séu heldur tdungOJllaérl og karlar
dvid  drykkfelldari 1 peim hopl. A
Samanburdarforeldrar eru eins og adur er getié gedbveikari en
tvimenningar, karlar eru .I meirihluta og einir med depressio

endogenica og gedklofa. * \
Gedveiki er einungis medal kvenna tvimenninga og eru flestar
beirra punglyndar (adallega depr.end.). Enginn gedklofi.

Tvimenningar eru taugaveikladri en samanburdarhjon. Konur

eru i meirihluta. Enginn kynmunur er medal samanburdarhidna.

Taugaveiklun greinist sem bunglyndi hja jafnmérgum einstakl-
ingum i hépi I og II. Karlar eru fjélmennari en konur.
bPunglyndi tvimenningsfedra er eingbngu sem taugaveiklun og

svo er hja rumlega 80% samanburdarfedra.

‘Ofneyzla dfengis er mun meiri medal samanburdarhiong en 7 l

tvimenninga. Yfirvaegl er d4 k&rlum beppja hdpa.
Tvimenningsmedur virdast lausar vid Afenpisvandamdl, b o
éngin‘beirva fer béfgreiningu'hér eda or nelnd 1 sambandiovid
drykkjuvandamdl afkomenda. o

Karlmenn eru-{ meirihluta medal tvimenninga mcéd pedran cin- [,
kenni med vefranum téugasjﬁkdémum en konur medal samanburdar
hjona.775 1 hvoru tilvik£7 '
Afkomendur tvimenninga eru geévelkarl -en afkomendur sanan-

burdarhjdna. Konur eru I meirihluta medal skyldra, o jafnd



er kynja. medal Sskyldra.
bunglyndi (depr.end.) er élgengasta greinine tvimennings-
‘afkomenda, einkum kvenna. Fj&éldi bunglyndra er sd sami
meéal beggja kynja samqnburéarafkomenda, en deIGSSlO an(—
'genlca kemur einungis fyrlr medal karla. ' '
Fleiri tvimenningsafkomendur eru greindarsherlir op o -
4r&n‘elnkenn1¢meé vefranum sjikdomum en afkomendur coamanburde -
hjdna. ~ Jafnt er kynja medal beirra fyrri, en eindéngu'kunuv
medal peirra sidari. ‘. | | g
Ofneyzla éfgngis og taugaveiklun adallega sem punglyndi cr / [
algengara medal samanburdarafkomenda en tvimcnnjngsafkomundq.
Karlar eru heldur fleiri medal beirra fyrrnefndu c¢n Konur
taugaveikladri. '
Punglyndi, hvort sem um geéveiki‘ééa taugaveiklun er 46 r.oeda
er algengari 1 sumum fj8lskyldum en 8drum.
Ekki er munur 4 skyldum og Sskyldum, hvad fjsélda slikra fjél;
skyldna sneftir, en Ppar eru jafnmargar i hvorum hdpi (3), og
'afnmargir-einstaklingar eru med greiningar i pegﬁum Fiot-
skyldum (8). ‘ ‘
Munur er bo a 'skyldum og oskyldum, bar sein 6 af 8 skylidum
teljast gedveikir, en 1 af 8 Sskyldum, en tqugaveiklaéir lla.
5 af -8 afkomendum tvimenninga i 1i® a{i t&flu VI teljast til
tveggja bessara tv1menn1ngsfjolskyldna, en fmpeldpar p<1r11

hafa ekki punglyndlsgrelnlngu

Ofnotkun afengis virdist einhig’aigéngari 1 einstaka 1jo)-
skyldum, bott bar grelnlngar séu ekki alltuf fyeir hendi,
en F%iomendur begg]a. ‘hépa - sem - upp}y51ngar fenguot fra, segja
-annad foreldri sitt verid vinhneigt.

. GRA fe S ; . : . .
Allarfkonur attu_v1nhne1g6a fedur, hvort scui um skylda oba

dskylda er ad rabda, en enginn beirra fer bd greiningu hér.
Samanburéarfjélskylaur<hafa fleiri gedgreiningar en tvi-
menningsfjdlskyldur (. Tafla V) . ‘eda 79 einstaklinga 1
53 fjdlskyldum, en tvimenningar 83 Qinstaklinga 1 51 f£961sk iy,
bessi munur er svipadur, hvort sem 1 eda fleiri en 1 cinstukl-
ingur er meb'geégreiniﬁgu‘i.fjﬁlskyldu, nena bérAsem fleiri
n 1l er geéVeikur. bar eru 4 tvimenningsfjélskyldur 4 mdti

1 samanburdarf jélskyldu.



I pessum 4 tvimenningsfjélskyldum eru 56,2% allra gedveilra,
eda. 63,6% allra gedveikra tv1menn1ng afkomendua.

‘Gedveiki er i 11 tvimenningsfjdlskyldum, en 12 samanburdar-
f£i61skyldum. o

 Sér staka athugun byr fti ad gera é‘beim fjé1¢ky1dum, bar sem
fleiri en 1 fjolskyldumebllmur er meo greiningu, har sen
hér er einungis um athugun a2 &ttllbum ad rada.

Einnig veri frddlegt ad vita, hvad vefjatlokkun syndi I

pessum fjélékyldum.

Munur 4 hépum I og III, bar sem fj6ldi einstaklinga eyhkst

og upplysingar eru vidar ad en { hépi I og ndi ylir lun;r
t{mabil. - '

Gedveiki mi%nkar tiltdlulega, nema medal medra, par 1 jolear
bunglyndisgreiningum (depr.end.) um helm{nm;

Tveaer af madrunum féllu brott med fekkun fiolskyldia, cn

1 ny greihihg'battist vid & bessu arabili.

Taugaveiklun eykst nokkud medal madra, en pinnkar hiJ fedeum,
‘einnig fakkar bunglyndisgreiningumn. ' |

. J

Ofneyzla dfengis eykst um ﬁelming mebal fedra, en peir eru
enn einir med bd greiningu.

Medal afkomenda verdur tiltdluleg f&kkun ?Luvelk ra og yrelndqr—
_skertra, en aukning & taugavelklun einkum kvenna, og

er ca. 40% bpeirra. v16botargre1n1nga pungl/ndl

Ofneyzla dtengis eykst hja badum kyn]um, SVO op pLthO;OMlLLJV
einkenni karla.
_Ekkert virdist benda til vikjandi.. | e S, Lepar
. hépar I og II eru athugadir m.t.t. gedgrcininga. A
Afkomendur tvimenﬁinga'aftu‘pé ad hafa [leipi pedpoainingar

en samanburdarafkomendur og jafna kynskiplingu, on hala frrri

greiningar ug yflPV&bl & konum (N.S5.&.S5.H.& CLLL) E;/:?,/.3
T athugunum(pef 5 og 13) er punglyndi, j+1d or ad Ges e
gedveiki ' algengara medal afkomcnda-s!yidrn &n'éﬁkyldrd,
og'kemur‘pabieinnig‘fram hér.
Ofangreindap,athuganir telja’einnig bunglyndifalgengaru;mcé
8drum. greiningum medal skyldfa en 6Skyldra; en ekki er hangi
ad fa pad fram hér. - ‘



YN

Skert greind (mental defect) (ref.l, 13). er éléénoari medal

afkomenda skyldra en S8skyldra, og kemur pad froum hér.

‘Athuganlr B68ks og Nixon && Slater synd aukninpgu a "ko}lofl

medal afkomenda gkyldra, og byggja peir sidasinef ndu e fdo-

““"kenningu" sina 4 gedklofa a peim mun (rec.autovsom gen).

Hér fast ekki sd& munur fram.

Einn eiﬁstaklingur medal oskyldra afkomehda hefur poeusa
grelnlngu, en enginn afkomandi skyldra i hépi I.

Ein gebklofagrelnlng er i1 hépi III eda medal 46 afromenda, en
hin er mijdg vafasom. A
Herlofsen et al.(ref.5) og Shields et al.(fef.13) fundu ehganA
mun 4 ofneyzlu dfengis og taugaveiklunar medal afkomenda skyldra

og &skyldra, og geta beir sérstaklega, ad beir fdi ekki pd aukn-

" ingu 4 taugaveiklun medal skyldra sem Julia Bell hafdéi fundid

1940 (ref. 13).
Hér kemur aftur fram greinileg aukning & taupaveiklun og

dfengispfpeyzlu medal Sskyldra, og jadvar vid ad munurinn sé

. marktakur, hvad dfengisneyzlu snertir.

.—,
Cleo e . o v 0 ALL Lt o U



Utdrattur.

Athugun 4 gedsjuikdomsgreiningum tvimenningsfjoldkyldna

og valihna samanburdafjdlskyldna s§ndu engan t6lfradi-

legan marktazkan mun, en nokkur munur er & nidurstssum.
Gedsjukdémar eru.algengari medal kvenna i tvimennings-
fjBlskyldunum meéal karla samanburbarh]ona, en nokkud

jafnt skipt milli afkomenda beirra.

Samanburéarfjolskyldux hafa flesta eantdkllnga med- geé—
greiningu og flestar fjdlskyldur bpar sem ecinn eda fleiri
fjolskyldumebllmlr eru gedsjukir nema par sem fleiri en

einn er gedveikur 1 fjdlskyldu bar eru tvimennings ;]olok/ldur
i meiri hluta eda 4 fjsk/1l. "Eru 56,2% allra gedveikra (ein-
staklinga) eda 63,6% gedveikra afkomenda tvimenninga i

- pessum fjérqm 5235;  Geéveiki, grei&?rskortur (def.int.) og
gedran einkenni med vefraznum sjikddmum eru algengari medal
afkomenda tvfmenninga en Samanburéaphjéna._ Gedveikin er 1
flestum tilvikum-punglyndi og er heldur algengari medal
_kvenna en karla.

. Ofneysla éféhgis og taugavéiklun aéaliega sem bunglyndi eru
algengari mééél samanbﬂrbarafkoménda. Karlar eru heldur £j&1-

mennari i fyrra tilvikinu en konur i.pvi seinna.

Konur eru bunglyndari en karlar, et al;aripunglyndisgpéin—
ingar eru teknar saman (gebveiki og'taugaQeiklun) .
Kynmunur er "ekki mikill medal afkomenda samahburéarhjunx e
talsverbur medal tv1menn1ngsafkomenda .
bunglyndl virdist f]olskyldubundlé, Enginn munur er 4 skyldum
og 6skyldum , hvorki hvad fj&lskyldufjéida eda fiolda-einstakl -
inga 1 pessum fjblskyldum snertir en medal-skyldra cr pedveiki
algengari en medal éskyldra taugaveiklun.

Gedveiki er einnig algengari { einstaka fjdlskyldum op cr

pad &berandi meira medal tvimenningsfj®lskyldna eins og of«r

greinir.

Ofneysla dfengis viréist einnig fylgja fjdlskyldum beggja hdpa
skyldra og &skyldra. ‘

Ekkert kemur fram sem bendir til vikjandi erféa )

Vid samanburd & 6drum skyldleikaathugunum, kemur bad sama franm
hér og hjd Herlufsen & Odegdrd og Shields & -Slater, ad punglyndi
er algehgara medal afkomendé skyldra en dskyldra og skert greind
"mental defekt" sem Shields & Slater og B33k fd fram.



'Aukning geéklofa~mééal skyldra . sem Nixbn.& Slater og BOOK,
syna fram 4 i'athugunum sinum kemur ekki fram hér.

Herlofsen & Udegdrd geta pess, ad ofneysla afengis sé

;vipué medal skyldra og 6skyldré.u bad sama kemur fram ISR
Shiélds & Slater, sem ffnna heldur ekki neinn mun Taug.-
xveiklunaf medal skyldra og'éskyldra;-og geta pess sérstakluga
ad peir geti ekki synt fram a aukna.taugaveiklun medal skyldra
sem Julia Bell hafi synt fram & 19u0. Hér kemur aftur a4 mdti
fram aukin tidni taugaveiklunar og ofheyslu»éfengis medal wf-
komenda éskyldra og liggur vid ab‘munprinn~sé marktazkur hvad
afenglsneysluna snertir. A -

Hvort val hdépanna i pessum athugunum hefur elttthé ad. SL?Jd.
skal 14tid Jsagt, en hépurinn sem: hér er raddur er Urtak
"heilbrigdra" (skyldra og 6skyldréj‘en ofangreindar athuganir

- byggja flestar 4 gedsjuklingum eda ibdum afskekkt hérads.
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Introduction.

Genealogical information is of high quality in Iceland
-and so is informatioﬁ,on health for the latest scores . of
years. The Icelandic’population‘is wiilinq to participate
in surveys and screening operatiéns (1,2). There is no
nced,nor is there time, to review carefully what has
been published (3) on familial risk of breast cancer.
Most, but not all, authors find the relative risk increased.
The increasein risk found is usually 'small, or 2-4 fold,
however, it has been shown that under particular‘circum-
'sténces this relative risk can be considerably higher,
approaching 10 fold (4,5,6). This is when cancer is
bilateral and one of the cancers of the two breasts has
a premenopausal onset. .

This, the excellent genealogical information in

Iceland, and the general acceptance of familiality as a

, portion of the risk fbr breast éancer, prompted us to start
1nvest1gatlons aimed at showing whether the famlllal risk
~is important in the Icelandic population and whether it

can be measured accurately. )

We felt obliged to investigate first some other known
risk factors, so whatever we find on the familiality, can
be put in the perspective of the other risk factors.

When speaking of familial increase in risk, one has
to take into account, ‘that this increase, if found, can
be genetic, environmental, or both.

We first showed that the increase in breast cancer
risk with time is very marked in Iceland (7). This was
possible, because of complete records of all breast cancer -
cases diagnosed]sinée 1910, now numbering 1740. The
incidence has steadily risen during this period. When

.we separated the population into decades of birth, that

is, we looked at all those born between 1840 and 1849,

all those born between 1940 and 1Y4Y, and all the inter-
vening decades, we can plot age distribution curve for each
decade of birth cohort. When doing so, we found, that ;
the cohort specific incidence is rising very rapidly.

Over this span of 110 years, the incidence has more than

10 folded (see table 1). We also found that the increase



in incidence affects not only the higher age groups, the
post-menopausal, as had been postulated by other research-
ers, (8,9,10) but it equally affects the younger age
groups. This means, that whatever factbr is changing

in the population it must determine the breast cancer

risk when the pationts are relatively young.

. In the same manner, we have investigated reproductive
factors by linking the breast cancer file with records
collected by the Cervix Cancer Detection Clinic, which

has operated in Iceland since 1964 (1). By so doing

we could confirm the previous finding of the importance

of age at first pregnancy, or first life birth, in deter-
mining the risk of breast cancer (11) but we could also
show that the risk was. substantially and significantly
altered by parity, another reproductive factor, which

had previously not been found to be of importance (32).
Having done this, we feei cavable of analysing the informa-

tion we have on the actual familial risk.

Material and methods.

The material on which we based this investigation was
collected partly by genealogiéts who have worked for this
study using interviews of family members and published
information, series A, and partly by the office of the
Genetical Committee of the University 6f Iceland, from
the records already collected by that committee, series B. -
For the two groups uniform rules have been used throughout
although tﬁe extent of the éenealogical tree collected
has been different. For the 1740 cases we have on file,
we have collected the genealogical information for little
over 550 of which we have computerized records for 477
proposity. Of this 130 were collected by the genealogists
and 347 by the office of the Genetical Committee. In both
sets we have collected information on male -and female
members and we have also collected information on the
spouses of the family members so that We have a group of
inwed non-relatives in the same file. Those can be used
for internal control. The families collected by the
genealogists, series A, have been collected for all first,
second and third degree relafives, except for the great-

grand-parents and the grand-parents sibs. Series B we have



confined to parents, sibs, parents’'sibs, grand parents,

and their spouses.,‘

Selection of proband cases..-

The Icelandic Cancer Registry Wthh has been in
.;Operatlon since 1955 (13 14 15). has. supplled a complete
'llst of breast cancer cases dlagnosed since that date.
Prior to.l955,.a llSt of all breast cancer cases diagnosed
in Iceland has been established independently (16).
Serles A consist of every eighth case diagnosed
between 1955 to 1972, subsequently supplemented with thirty
cases bcrn between 1900 and 1916 and five cases born 1864 '
- or 1865 and five cases born 1875. These cases are 130.
. ‘Series B consist of all 347 cases born 1916 or later,
diagnosed before the end of 1977. '
(The th series have some members in common, .but

can be treated as distinct).

Construction of family trees.

Series A. The family trees for series A include
parents, sibs, children, parents'sibs, parents’parents,
sibs’'children, sibs'childrens’children. The family trees
include inmarrieqd, not‘blood-related, individuals. ~The:
records of the Genetical Committee, other informative
documents including the numerous published family
histories and direct interviewing were used to establish

the families.

§eries B. The family trees for series B include
parents, sibs, parents'sibs, parents’'parents and children.
Inmarried individuals are included. 'The initial information
came from the files of the Genetical Committee later
supplemented by information from other sources as described
for series A. Estimation of the deqree of 1ncompleteness
of the Genetical Committee records will be ‘an important.
subsidiary:finding.'

For both series, date of blrth and ‘date of death,‘
if dead were  -recorded. Whether.death had occurred was
ascertained from the complete national death records,
thase not’ appearlng in- thc populatlon rusler being

searched for in the death records to verifv their status.



Ascertainment of breast cancer cases among the families.

Matching was initially performed by the computer,

" using date of birth‘and first four letters of forename

and surname, a considerable margin of error was allowed;
-The possible matches were verified by personal examination
of one of the geneq}ogists (K.G.).and a member of the

_staff of the Cancer Registry (G.B.).

Factors included in the risk estimation for each female

family member.

' The factors to be taken into consideration are
decade of birth, age, age at first birth, and parity.
Each factor is taken to have an independént, multiplica-
tive effeét, as shown previously (12). The risk asso-
ciated with decade of birth and age come from Bjarnason
et al, 1974 (7), as later corrected by Breslow and Day
1975, (17). The risk associated with age at first
birth and with parity are from Tulinius et al, 1978,

(12) (see table 1). For sisters and aunts from series'B
whose children were not included in the ascertained
family tfees, information on age at first birth and
parity were.obtained, when avéilable, from the records

of the Icelandic Cervix Cancer Detection Clinic (1,12)}

Results.

The total number on the case file is 1740 and the
number of cases for whom family information is used is'
477. The total number of female relatives 10601, contains
249 cases of breast cancer or 2,3% whereas the 3788
females related by marriage on the family file contain
69 cases or 1,8% breast cahcer‘casés, see table 2.' This
small diffe}ence between 2,3% and 1,8% would increase
if the fact were taken account of that the family file
~contains a large number- of children, whereas to be
among the females related by marriage the person has to
be married, see later. In table 3 the number of'eacb
wtype of relative is giVen and the number and % of
relatives with breast cancer. For the lst degree relétive§
(table 3a), the total % is 4,9, with mothers contributing
5,8%, sisters 5,0% and daughters only 1,6%. This |
difference ahopg the lst'dégrée relatives reflects the

different age distribution and will be taken care of by



‘standafdization. For. the second degree relatives 4
‘the total pércent is 2,2% or half that of the lst degree .
reiatives{: The greatest number come from the maternal
and paternal aunts, 3% of,them,are-breast cancer cases.-
This is comparable fd the mothers among the Ist degréé'
relatives, being the same generation, and therefore
of similar age distribution as the aunts. It is
interéstingAto note that the percentage is practically
the same on the maternal and patérhal‘side.. For the
3rd. degree relatives the total percentage‘is 1,4, the
greatest number of theée are lst cousins who have 3,2%
hatched on the maternal side and 2,5% matched on the
not pure maternal side. Cousins are the same.generation
as cases and their sisters and this percentage of match-
ing for first cousins should be compared to 5% for sist-
ers. ' ‘

" As méntioned earlier the group of inwed females on
the file c¢an not be compared to the blood relatives
‘directly since in order to be married to somegne you
have to bé of marriage‘age. . For that reason we have
prepared table 4a and 4b where only those 25 years and
older are counted. 1In table 4a we see again the same
kind of gradient in risk when we compare within gener-
ations, mothers with 5,8% and aunts with 4,3%, or in
the generation of the case, sisters with 5,9%, and
cousins, or 3rd degree relatives, 3,3%. Table‘4b
also gives all mothers of the offspring of the male
relatives. Here this gradient between first, second
and third degree is lost, for exémple the brothers wifes
having 3,2% matching and the cousins wifes having 3,0%
matching. The‘fathers,wifes have 2,0% matching, the
uncle’'s wifes havihg 1,2%Amatching. Comparing between
the tables, one'finds very little difference in the
3rd degree relatives where the blood related cousins
have 3,3% matching, 46 out of 1396 and the wifes‘of the
male cousins have 3,0% matching 36 out of 1207.

In order to answer the question whether the

reproductive factors, which we have previouély-shown
to have an. important risk gontribution (12), influence

the risk contributed by familial aggregation, we looked



‘for 1nformat10n on age at flrst birth and parlty for
certain relatives of breast cancer cases. The inform-
ation was -obtained from the Cerv1x‘Cancer Detection
Clinic of the Icelandic Cancer .Society (1). Table 5
gives some of this information} 5a on age-at first
birth"and 5h on parity.. In generai one can see that
. the reproductlve habits of sisters resemble those of
cases to a certain degree. '

Table 6 shows observed and expected rates of -
certein_family members and a relative risk. Account
has been taken of the contribution made by decade of
birth and age in all the computations, but only for.
sisters can we measure the contribution by the
reproductive history. This contribution turns out to
be minimal,Aor its effect is to reduce the relative

risk of sisters from 2,91 to 2,74.

Conclu51ons.

The preliminary conclu51onq that may be drawn
from this are the following: ’
1. The frequency of breast cancer among relatives by
blood, or'by marriage, to bréast cancer cases, can be
measured in the data bank cellected for that purpdse;
2. When the risk of breast cancer is compared between
degrees of relatedness one can see that there is a
constant gradient, so that the nearest relatives have
greater risk than those more distantly related. 1In
this manner it can be seen that there is an increase in
risk ot breast cancer among close tamily members ot
breast cancer cases. _ '
3. No consietent’difference was found in the likelihood
of matching for relatives depending on whether they
were related to the case through a pure maternal line
or the relationsﬁip was, at least partly, paternal.
4. In trying to evaluate how much this risk is. above
that of the general population we have compared the
percentage of breast cancer cases between comparable
groups of blood relatives and relatives.by marriage.
From that, one can see that in the relatives by mafriage
there is no gradient'between first, second, and third
degree'relatives, however, the total risk in the rela-

tives by marriage seems to be of a comparable size to



 that of the third degree relatives. One may therefore

| COnclude‘that_the little difference ih‘risk between close
relatives and the general population -is confined to '
‘first and second degree relatives and is lost when the
genetlc dilution has come down to one- elghth common
genes, or third deqree relat1ves.-~'

5. Little is known about familiality of reproductlve

- factors. We have looked at reproductlve factors among
-sistersiof breast cancer cases and found that their
reproductlve habits resemble those of the cases to a
_certaln degree, however, .when thls information is .used
for internal standardization of the relative risk, this
contribution turns out to be minimal or altering the

relative risk of sisters from 2, 91 to 2,74.



- References:

1'. -

10‘..‘!

Jéhannesson, G., Geirsson, G. and Day, N. The
cffect of mass screening in Iceland,.1965—1974,
on the incidence and mortality of cervical carcinoma.

Int. J. Cancer, 21, 418-425. '1978.

Davidsson, D., Sigfusson, N.,; Olafsson, O.,

Bjbrnsson, 0.J. and Thorsteinsson, Th. Report
A 'III. .Betalipoprotein, cholestérol and tri-
glycerides in Icelandic males aged 34-61.

Acta Medica‘Scand. Suppl. 616, p. 1-150. 1 1977.

Anderson, D.E. Familial and genetic predisposition.
Nes Aspects of breast cancer, vol. 2, p. 3-24,.
1976. .

Anderson, D.E. Some characteristics of familial

breast cancer. Cancer, 28, 1500. 1971.

Anderson, DﬁE. A genetic study of human breast
cancer. J. Natl. Cancer Inst. 48, 1029. 1972.

Andersoﬁ, D.E. Genetic stpdy of breast cancer:
Identification of a high risk group. Cancer,
34, 1090, 1974.

Bjarnason, O., Day,'N., Snadal, G. ‘and Tulinius, H.
The effect of year of hirth on fhe breast cancer
age~-incidence curve in Iceland. Int. J. Cancer,
13, 689-696. 1974.

'DeWaard, F. The epidemiology of breast cancer;

review and prospects. Int. J. Cancer, 4, 577—586;
1969. | ‘

DeWaard, F., .Cornelis, J.P., Aoki, K. and Yoshioa, M.

Breast cancer incidence accurding Lu welghit and

‘height in two cities of the Netherlands and in

Aichi prefecture, Japan. -Cancer, 40, 1969-1975;
1977. | |

"DeWaard,. F. 'Relationships betwcen the epidemiology

and endocrinology of mammary carcinoma. Front.
Hormone ‘Res., vol. 5, 1945-1954. 1978.



11.

12.

130

14.

15.

16.

17.

MacMahon, F., Cole, P., Lon, M., Lowe, C.R.,

Mirra, A.P., Ravnihér, B., Salber, E.J., Valaoras,

'V.G. and Yuasa, S. Age at first birth and breast

cancer risk. Bull. Wld Hlth Org., 43, 209-221.
1970.

Tulinius, H., Day, N.E., Jdéhannesson, G.,
Bjarnasoﬁ, 0. and Conzales,'M. "Reproductive factors
and risk for breést cancer in Iceland. 1Int. J.
Cancer 21, 724-730. 1978.

Bjarnasdn, 0. Cancer incidence in Iceland. 1In
A.A. Shives (ed.), Racial and geogravhical factors
in tumour incidence, p. 117-131. Pfizer Medical

Monographs 2, Edinburgh University Press. 1967.

Bjarnason, 0. Cancer incidence in Finland, Iceland,

Norwayxand Sweden: . a comparative study. Acta

Path. Microbiel. Scand. Suppl. 224. 1971.

Bjarnason, 0., Iceland. 1In: J.Waterhouse et al, (eds.)
Cancer'incidence in five continents, Vol. III, IARC

Scientific Publication No, 15, TARC, Lyon (1976).

Snadal, G. Cancer of the breast. A clinical study
of treated and untreated patients in Iceland,
1911-1955. Acta Chir. Scand., Suppl. 338. 1964,

Breslow, N.E. and Day, N. Indirect standardization
and multiplicative models for rates, with reference
to the age adjustment of cancer incidence and relative
frequency data. J. chron. Di., 28, 289-303. 1975.



Risk for breast cancer in Iceland associated

with various individual characteristics

Adjusted standardisced morbidity ratio by cohqgt : decade of birth

1850~ |1860- |1870- |1880- {1890~ 1900~

1910- ]11920- 1930~ 1940-

TABLE 2

e e s s e

TOTAL NO FCMALE BREAST CANCER ON FILE

NO OF FAMILIES TRACED, SERIES A 130

T " " ’ SERIES B 347

1840~

0.252 {0.345 [0.558 [0.886 |[0.995 |1.067 |1.257 [1.568 |1.541 12.392 |4.350
Adjusted age-specific incidence rates per 100.000 person-years : Age

20~ 25— 30~ 35- 40- 45- 50~ 55- 60— 65~ 70- 75- | 80-

1.0 - 2.6 8.2 21.6 | 45.7 { 71.4 | 76.1 | 88.8 | 94.8 |146.1 {116.3 {175.3 1238.1
Rel. risk associated with Rel. risk agsociated with
Age at first birth ‘(in years) Parity

<20 20-24 25-29 - 30-34 354 1-2 3-4 | 5

1.00 .53 2.27 2.00 2.91 1.78 .| 1.25 | 1.00

" Risk of nulliparous, relative to

parity 5+, age at first birth

<20 = 4.55

1740

477

FEMALE RELATIVES 10601

MALE RELATIVES - 11118
FEMALES RELATED BY MARRIAGE - 3788
MALES RELATED BY MARRIAGE 14006

| 29513

MATCHED %
249 2,3

69.  1,8

- 318



MOTHERS
SISTERS
DAUGHTERS

- TotaL 1sT DedRrEee

GRAND MOTHERS
AUNTS

HALF SISTERS
NIECES

GRAND DAUGHTERS

ToTAL

JAN, 79.'

TABLE 3 A

FENALE RELATIVES ON FILE

- 1sT DEGREE

N, MATCHED 7% |
468 27 5,8
972 49 - 5.0
187 3 1.6

1627 79 4,9

2nDp DEGREE

MATERNAL PATERNAL
N, Matcwep. % N, MATCHED gy
461 4 . 0.9 461 10 2,2
1260 38 3,0 1278 39 3.1
70 0 : 114 2 1.8
371 5 1.3 509 1 2,2
163 0__ 209 0
2325 47 2,0 2571 62 2.4
ToTAL 2D DEGREE - 4896 109 2,2 .



PABLE 3R -

FEMALE RELATIVES ON FILE

3rRD DEGREE
MATERNAL | " NOT PURE MATERWAL

‘ N, MATCHED - N.  MaTtchEeD A
GRAND PAREATS °ISTER(1)4 | D 0 :
PARENTS HALF SiSTER(?) 80 3 3,8 295 5 1.7
FIRST COUSIN3 418 3.2 124y 31 2.5
HALF SIBS DAUGHTER(%) o 0 Y/, 2 1.2
SIBS GRAND DAUGHTER'® 367 0 . 1225 3 0.2
GREAT GRAND DAUGHTER(®) 3 0 156 0

TOTAL 979 18 1.8 3098 41 1.3

TOTAL 3rRDDEGREE FEMALE RELATIVES - - 4677 - 59 . 1.4

1) FATHERS FATHERS SISTER AND FATHERS MOTHERS SISTER. :
2) PATERNAL, FATHERS FATHERS DAUGHTER, FATHERS MOTHERS DAUGHTER AND MOTHERS FATHERS DAUGHTER,
3) PATERNAL: FATHERS BROTHERS DAUGHTER, FATHERS SISTERS DAUGHTER., MOTHERS BROTHERS DAUGHTER,
4) PATERNAL FATHERS SONS DAUGHTER, FATHERS DAUGHTERS DAUGHTER, MOTHERS SONS DAUGHTER,

5) PATERNAL., BEROTHERS SONS DAUGHTER, .BROTHERS DAUGHTERS DAUGHTER., SISTERS SONS DAUGHTER,

6) PATERNAL., SONS SONS DAUGHTER, SONS DAUGHTERS DAUGHTER., DAUGHTER SONS DAUGHTER.

Jan, 79
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TABLE 4a

RELATIVES, 25 YEARS AND OLDER, BY GENERATIONS

MATCHED $%

L

¥ WIFES INCLUDES ALL MOTHERS OF THE RELATIVES OFFSPRING e.g. SINGLE MOTHERS.

GEN.  1StDEGREE MATCHED % 2ndDEGREE 3rdDEGREE MATCHED
f2_ GRAND MOTHER 905 . 14 1,5
-1 | MOTHER 464 26 5,6 AUNT 1803 7T 4,3 PARENTS HALF SISTERS 272 8
0 SISTERS 831 49 5,9 HALF SISTER 152 2 1,3 COUSINS 1396 46
1 DAUG'ITER}‘H 3 2,1. NIECE 696 16 2,3 CAUGHTERS OFT HATLFSISTERES .~l36 2
2 SIBS GRAND DAUGMER 517 3. ¢
TABLE -4b

B WIFiSS OF RELATIVES, 25 YEARS AND OLDER, .BY GENERATIONS® -
'GEN.  1stDEGREE MATCHED 3 20ADEGREE MATCHED % 3rADEGREE - MATCHED
-2 GRA&D\FATéER' 155 g 0,6
-1 FATHER 102 2 2,0 | UNCLE 433, 5 1,2 PARENTS HALF BROTHER 87 S
0 BROTHER 313 10 3,2 | HALF BROTHER 63 3 - 4,8 COUSINS . 1207 36 2
1 SON o147 2 1,4 BROTHERS SON 198 31,0 SONS OF HAIF SIBS :114 1 C
2 SIES GRAND SON 176 1 0



Table 4a: RELATIVES,
25 YEARS AND OLDER, BY GENERATIONS -

“Gen ~;st Degree
-2

-1 Mother 464
0 Sisters 831

1 Daughter 141
5 A

Matched %
23 5,6
49 5,9_

3 2,1

Table 4b: WIFES OF RELATIVES,
25 YEARS AND OLDER, BY GENERATIONS*

Gen . lst Degree
-2
-1 Father - 102
0 -Brother 313
1 Son 147
2

Matched 3
2 ,
10 3,2
2 1,

¥WIFES INCLUDES ALL MOTHERS OF THE .
" RELATIVES OFFSPRING e.g. SINGLE -

- MOTHERS.




Table 4a: RELATIVES,
25 YEARS AND OLDER, BY GENERATIONS

Gen 2nd Degrée ‘ Matched %
-2 Grand mother 905 14 1}5
-1 Aunt , 1803 77 4,3
0 Half sister 152 2
1 Niece ' 696 .16

Table 4b: WIFES OF RELATIVES,
25 YEARS AND OLDER, BY GENERATIONS*

Gen 2nd Degree ~Matched 2
-2 Grand father 155 1 0,6
-1 Uncle 433 5 1,2
0 Half brother 63 3 ..4,8
1 Brothers son 198 3 1,0

*WIFES INCLUDES ALL MOTHERS OF  THE.
RELATIVES OFFSPRING e.g. SINGLE
MOTIIERS . ‘ B




Table 4a: RELATIVES

25 'YEARS AND OLDER, BY GENERATIONS

Gen ' ' 3rd Degree

-2

~1 PARENTS. HALF SISTERS 273
0  COUSINS _ 1396
1  DAUGHTERS OF HALFSISTERS 136
2 SIBS GRAND DAUGHTER 517

Matched 3
2,
46 3,
2 1,

3 0,6

Table 4b: WIFES OF RELATIVES,
25 YEARS AND OLDER, BY GENERATIONS*

Gen 3rd Degfee Matched %
— 2 .

-1 PARENTS HALF BROTHER 87 2 2,3
0  COUSINS® 1207 36 3,0
1 SONS OF HALF SIBS . 114 1 ,
2  SIBS GRAND SON 376 1 ,
*WIFES INCLUDES ALL MOTHERS OF THE

OFFSPRING e.g. SINGLE MOTHERS.

RELATIVES




Table 5a

REPRODUCTIVE EXPERIENCE OF DIFFERENT RELATIVE TYPES, AND OF
THE DETECTION CLINIC POPULATION, BY_bECADE Or BIRTH

1. AGE AT FIRST BIRTH : % OF WOMEN IN EACH CATEGORY

DECADE . SISTERS | ATINTS DETECTION CLINIC
OF BIRTH o POPULATION
NP <20 20-29 >30 NP <20 20-29 >30 NP~ <20 20-29 >30
<1840 22,0 0 51,2 26,8
1840 - 59 17,7 1,3 48,1 32,9
1860 - 79 | 27,8 11,1 55,5 . 5,6 22,9 1,1 42,5 33,5
11880 - 99| 23,9 2,8 59,2 14,1 27,9 4,3 49,5 18,3 |
1900 - 09 | 29,2 0  .50,8 20,0 13,3 0 66,7 20,0 -|12,3 4,3 65,8 17,9
1910 - 19 (11,1 8,9 55,6 24,4 11,1 0 88,9 O 10,5 8,2 66,5 14,8
1920 - 29 | 21,4 14,3 50,0 14,3 0 0 100,0 O 7,7 14,0 69,9 8,4
11930 - 39 | 20,0 20,0 50,0 10,0 6,3 25,7 65,8 2,2




Table 5b

REPRODUCTIVE EXPERIENCE OF DIFFERENT RELATIVE TYPES, AND OF

THE DETECTION CLINIC POPULATION, BY DECADE OF BIRTH

44,6

2. PARITY : $ OF WOMEN IN EACH CATEGORY

DECADE SISTERS AUNTS DETECTION CLINIC
OF BIRTH . _ s . POPULATION

NP < 3 3-4 > 5 - NP < 3 3-4 > 5 NP < 3 3-4 > 5
< 1840 22,0 14,6 14,6 48,8
184G - 49 17,7 31,6 12,7 38,0
1860 - 79| 27,8 5,6 5,5 61,1 22,9 26,3 20,7 30,2
1880 - 99 | 23,9 22,5 29,7 23,9 28,0 22,6 24,7 24,7
1900 - 09| 29,2 30,8 26,2 13,8 15,1 20,0 40,0 26,7 | 12,3 29,1 34,4 24,2
1910 - 19 | 11,1 37,8 22,2 28,9 11,1 22,2 55,6 11,1 10,5 24,9 36,9 27,7
1920 - 29 | 21,4 35,7 14,3 28,6 0 50,0 50,0 0 7,7 21,1 40,9 30,3
1930 - 39 50,0 20,0 10,0 6,3 33,5 15,6




OBSERVED AND EXPECTED RISK OF
BREAST CANCER CASES BY RELATIVE TYPE

Corrected for decade of birth and age.

Table 6a

Tvoe of relative Observed Expexted Rel.risk P
Mothers 24 12,48 1,92 0,01
Grandmothers 14 12,33 1,14 N.S.
Maternal grandmothers‘4 6,63
Paternal grandmothersl0 5,70
Aunts 67 43,15 1,55 0,01
Maternal aunts 31 21,13 - 0,05
Paternal aunfs- 36 22,02 0,01
Sisters: 30 9,92 3,02 0,01
Daughters 3. 1,74 1,72 N.S.
Tirst cousins
2246 series A 13 9,14 1,42 N.S.
" B 2 0,88 2,27 N.S.
2236 " A 9 8,10 1,11 N.S.
" B 0 0,92 N.S.
2146 " A 10 8,69 1,15 N.S.
" B 2 0,91 2,20 N.S.
2136 o A 9 7,55 21,19 N.G.
" B 1 0,39 2,56 N.S.
First cousins total 46 36,58 1,26 N.S. (<0,98)




Table 6h

OBSERVED AND EXPECTED RISK OF
BREAST CANCER CASES BY RELATIVE TYPE

~Corrected for decade of birth and age.

Series A

Type of relative Observed Expected Rel. risk

Mothers 5 2,65 1,93 N.S.
Aunts 12 , 9,40 1,28 N.S.
Maternal aunts 7 '5,04 4
Paternal aﬁnts. 5 4,36
Sisters , 20 6,87 2,9t s,

Excluding those born before 1890,
and corrected for decade of birth,'

age, and reproductive history.

Mothers 1 0,39
‘Aunts 2 2,77 ‘
Sisters 18 6,71 2,74 S.
Sisters Corrected for decade of birth and age
Relative risk 2,91
Sisters Corrected for reproductive history

Relative risk 2,74



BIRTH COHORTS IN ICELAND - PSYCHIATRIC EPIDEMIOLOGICAL STUDIES'%

Tdmas Helgason

The purpose of this paper is to review scme of the
findings in a retrospective psychiatric study of a birth
cohort and a more prospective follow-up study of the
same cohort and to consider the methodological problems
inherent in the studies. The studies are biographical
in their approach and limitations since they involve the
collecting‘of both recorded data and'data memorised by
a number of individuals, and the verification of the
latter. THe advantage of this method is that health
information is collected on every member of the cohort
during his lifespan from all available sources. Ideally
the collection of data starts with information on the
mother”s health during pregnancy and a history of the
individual”s birth and possible complications during
this period. TFrom then on the growth and the development
of the person should be followed during childhood and
adult life until senescence. Provided adequate records
are available, it should be possible to reconstruct and
summarize the psychiatric-medical history of any individual
‘and assess whether he has had a psychiatric illness or not.
But such records are only exceptionally available for
persons who have reached an advanced age. Therefore a
compromise has to be made between the ideal and the
obtainable. Furthermore, the amount of information
required, especially about the early life, depends on
’L

To be'published in a bock 6n longitudinal studies in
medicine this year.



the purpose of the study. If it is etiological, the
necessity is obvious, but if it is limited to the more
descriptive epidemiological, such information is of
less importance when the main focus of interest in on
comparing the morbidity between various social and

demographic groups.

. A considerable proportion of psychiatric disorders
are not seen by psychiatrists. These are often, but
not necessarily, the so called minor disorders. The
factors which determine whether a patient sees a psy-
chiatrist or not are far too often of a non-medical
nature. These may be of an environmental, physical,
or social nature Pelating to the accessability of the
service or the social stigma attached to seeking psy-
chiatric assistancé. The advent of new therapeutic
techniques may work both ways, either by increasing
or decreasing the demand for service. If a new tech-
nique is relatively simple to apply and resembles other
techniques applied by general practitioners, they will
probably attempt to treat more patients without referral
to a psychiatrist. On the other hand the patients will
be referred if the patient and his doctor believe in the

efficacy of the specific psychiatric treatment.

It is necessary to combine information from general
practitioners and other key-informants in the community
with‘informétion from hospitals and psychiatrists to
improve the epidemiological data necessary for evaluation
of the psychiatric morbidity in the population. The
uniformity of the data can to some extent be secured by
having the same psychiatrist collecting them and evaluating
the mental health of all the probands. 1Ideally the same
psychiatrist should interview all the members of the co-
hort. This is difficult in a large cohort followed.over

a lifetime. Longitudinal studies are of either a pro-



Al

spective or a retrospéctive nature; or a combination of
both. Certain characteristics of the population can be
followed in retrospect and from then on the populatibn

can be followed either continuously or at certain inter-
vals. The studies which are ‘to be reviewed briefly here
are of the combined type, 1.e. a birth cohort has been
followed retrospectively from the age of 13-15 years until
the age of 60-62 years and then followed-up until the agé‘
of 74-76 years ana finally until the 80th birthday of every

member of the cohort.
METHOD AND MATERIAL

The cohort was selected and investigated according

to the principles of Klemperer' s (1933) "biographical"

method. This method is not applicable except under
special external circumstances. Given these circum-
stances, as in Iceland, the method is most effective

and should give information for the determination of

.disease expectancy as reliable as possible in retrospective

investigations. The esséntials and main advantages of

the method are:

1) The initial probands are an almost unbiased
sample of children in the population to be investigated,

i.e. persons who have not entered the usual manifestation

. period of the major -psychoses;

2) The health of each individual is investigated
as thoroughly as possible during his lifespan or until
he has passed the manifestation period of the disorders

to be investigated.



The only bias in the sample itself is that all

the probands belong necessarily to one age group,

selected by the fact that those alive at the time

of the investigation should have passed the manifestation
' period. Therefore, it is not possible to draw the

primary matefial by random sampling in many age groups;

a suitable number of probands born during one or as

few years as possible has to be obtained, possibly

by including every person born in these years. This

very selection is most helpful in collecting the necessary

information about the probands. It makes possible the

search of all official registers and hospital files,

whereas this work would have been practically impossi-

ble if the initial study were carried out for the same

number of persons drawn ccupletely at random.

Information is collected on each proband, living
or dead, to find all those who may have been sick or
abnormal during the observation period and to find out
what they have suffered from, when their illness started,
how long it lasted, and how serverely they were affected.
Furthermore, information is collected on social status,
family and other aspects which might affect the health

and develépment of the individual.

It is obvious that information on mild disorders
in persons who have died forty years ago may be missed.
Information on such disorders could only be obtained
with complete certainty in a prospective investigation
where every minor illness was registered at the time
of its occurrence from early adolescence until old
age. The difficulties inherenf in such a project
are evident. The second best choice, when an exploration
of a long period is necessary, is a retrospective inves ‘-
tigation invalving the collection of as much information

as possible. The results obtained from such a study



concerning minor disorders will have to be regarded

as minimal figures.

/\\‘ In longitudinal studies such as the present,,it
-is essential to compromise between two standpoints if
the investigation is to achieve its purpose. On the
one hand, the probands of the cohort have to be born
so long ago that those still alive at the time of the
invéstigation have passed the manifestation period of
the diseases to be investigated. As one of the main
purposes of the present investigation was to find the
disease expectancy for manic-depfessive psychoses, the
probands should preferably have been born 70-75 years
before the time of investigation. This is alsc desirable

in the investigation of the risk of senile dementia
and other diseases which do not make their appearance
until at an advanced age. On the other hand, it is A
important for the reliability of the information ob-
tained that the number of probands who diedilong ago

should not be too large.

In compliance with these considerations it seemed
most appropriate to select >robands who were born 60
years before the first studylwas carried out although
about one fourth of the probands who were in the age
range of 13-15 years in 1910 would have died by 1957
when the study begun. It could be expected that there
would still be many persons alive who had known the
dead probands well enough to give reliable information
on their health. It was also considered more valuable
to obtain information about major diseases appearing
when the'probands were in their fifties than to try
to concentrate on minor disorders among those who died

at an early age.



Klemperer and Fremming (1947) selected their probands
from birth registers, but only persons who had reached
the age of 10 or more were included in the psychiatrié'
survey. In the Icelandic study it was intended to
proceed in the same way. But unfortunately some of
the parish records which contained the necessary birth
registers had been lost by fire. "Therefore the only
way to obtain a complete sample of the population in
the. necessary age group was to draw the names of the
probands from the population census registers. The
census register from 1910 contained all the necessary
identification data on each person. This register was;

therefore, used to draw the sample, i.e. all Icelanders

born in Iceland durirg the years 1895—1897 and living

there on December 1st, 1910. The probands were thus

13-15 years of age at the beginning of the observation
period. As the sample includes all Icelanders of a certain
age group.alive on a certain date there is no question

about the national representativity.

The primary sources of information about the probands’
health were the general practitioners who had been taking
care of them. TFor the dead and emigrated probands, inform-
ation was also. collected from relatives and acquaintances
of the probands as well as from various key-informants in
each community. Some probands were approached directly,
either in writing or personally, and a number of probands,
especially those with more serious psychiatric problems,
who were still alive, had been seen in'psychiatriciconsult—
ation. The information thus ob:ained was amplified and
verified by searching the files of all hospitals in the
country, .both general and special, the files of the State
Disability Insurance Board, the files of nursing and old
age homes, the police records, the files of clinics for
alcoholics and the files of a psychiatrist who had been

in practice in Iceland during 30 years of the first &7



years of the observation period. ' ]

The first stage of the study (Helgason 1961 and
1964) covered 47 years i.e. the period from December
1st, 1910 to July 1st, 1957, when the probands still
alive were at the age of 60-62 years. Owing to the
very extensive sources of data, it was possible to
acquire knowledge of 99.4 per cent of the 5,395 probands
alive on December 1lst, 1910, sufficient to determine if
they had had mental disorders or not, and most often to

diagnose what sort of mental disorder.

The second stage (Helgason 1973, 1978, 1979) of
the study covers a period of 14 years from July lst,
"1957 to July 1lst, 1971, when the probands still alive
were at the average age of 74 years. The information
in the second phase of the study was collected very
much in the same way as during the first stage, except
that by this time a psychiatric register had been cst-
ablished comprising those who had been seen by a psy-
chiatrist in Iceland from 1908 and those who had been
aamitted to departments of neurology or internal medicine
and nursing homes after 1960 and assigned psychiatric

diagnoses.

The third stage of the study involves a follow-up
of all the members of the cohort until the age of 80.
A fourth phase (Helgason 1979) which has just started
is aimed at identifying the chiidren of the members of
the cohort and studying the mental disorders among these

in relation to those of their parents.

The material for the first stage of the study
comprises al) Icelanders born during 1895-1887 who
were still alive in Iceland on December 1lst, 1910, a
total of 5,395 probands. During the period 1895-1897,



7,209 children were born alive in Iceland (Stjdrnar-
ti8indi 1896-1898). Thus, 74.8 per cent of the birth

cohort survived in Iceland until the age of 13-15 years.

Only 0.2 per cent of the probands of the study
could not be traced after 1910. And with regard to
another 0.4 per cent it was not possible to obtain
sufficient information of psychiatric relevance except
that they had been functioning soc¢ially. Thus, it was
possible‘to trace 99.8 per cent of the cohort and to
secure relevant data on the health of 88.4 per cent.
During the period 1910-1957, 27.8 per cent of the
probands died, while 0.8 per cent disappeared alive
from observation. (Table 1).. The emigration was

minimal, i.e. 4.5 per cent during this period.
Table 1

During the second stage of the study, 0.7 per cent
of those alive in 1857 could not be traced, and 26.9
per cent died before July lst, 1971. Thus, almost one
half of the original cohort was still alive and available
for folldw—up in the third phase of the study. In the second

stage of the study those who had emigrated were excluded.

‘Table 2

Demographic data collected to which the morbidity
can be related include age at death or disappearance
from obascrwvation, caugsea of dcath, birth place, migr-
ation, residence at the beginning of the observation
period, and at the vafious cross-sectional dates,

occupation, social .class, ..ad marital status.

The morbidity in the study is expressed as disease



expectancy incidence during certain age periods, and
lifetime prevalence. Disease expectancy is defined

\

as the probability of an individual of a given age
to develop a specified disease at some time during

his life or\previous to a certain later age, provided
that he survives the manifestation period of the disease
or to the specified age. Inc¢idence refers to the number
of new cases in the cohort during a specified period of
time. Lifetime prevalence is the number of active and
previously active cases in the population alive at at
certain point in time. If there is no excess mortality
among those contracting the disease under study, the
lifetime prevalence should be the same as the disease
expectancy, otherwise the disease expectancy will be
higher than the lifetime prevaience, provided the case
finding among the deceased is as efficient as among

those alive.

Disease expectancy is thus an age-corrected expression
of morbidity, independent of mortality in various groups
at various times. - Therefore, it is sulitable for compari-
son of morbidity. For methods of calculation of disease
expectancy the reader is feferred to the main report on

the studies (Helgason 1964)

In the present paper the morbidity is calculated
for broad diagnostiC'grouRs only. These are, in the
results from the first stage of the study, functional
psychoses (i.e. schizophrenia, manic-depressive psy-
chosis and péychogenic (reactive) psychosgs), neuroses,
alcoholism and drug abuse, organic mental disorders, and
other functional mental disorders (i.e. personality dis-
order, intellectual subnormality and unspecified mental
disorders). In the results of the second stage the

incidence of organic mental disorders and functional



mental disorders, depressive or other, is given.

RESULTS

During the first stage of the study, which was
burely retrospective, 1,543 probands were identified
with'mental disorders occurring before the age of 60-

62 years or before the proband’s disappearance from
observation. The available information was sufficient

to assign a diagnosis to the majority of these probands.
Only 5.8 per cent of them could not be given a specific
diagnosis and were labelled unspecified mental disorder,
which probably is most often some form of perscnality .
disorder. Besides this group there were also 7.4 per
cent of the probands with mental disorders, where there
was some uncertainty with regard to which diagnostic
category they belonged to.  In table 3 they are

included with the group which at that time was thought

to be most likely. Table 3 comprises only main diagnosis
.and it is therefore possible to add the expectancy of
developing different forms of mental disorders to obtain
a total estimate of developing a mental disorder before
the age of 60-62 years. Ttis is probably slightly

higher for women than for men. Women have higher ex-
pectancy of developing functional psychoses or neuroses
before the age of 60-62 years, while men have much higher
expectancy of developing alcoholism. With regard to the
other disorders, the difference between the sexes is not
significant. Within the group of functional psychoses,
manic-depressive psychosis is the most frequent according
to the results of the studies, followed by psychogenic
psychoses. Manic-depressive psychosis and psychogenic
psychosis are more frequent among women than among men.



Table 3

The disease expectancy varies according
to socio-demographic factors as shown in table 4 and
_table 5. However, it is not possible to decide from
this study whether the mental disorder or the socio-
demographic status is the antecedent factor. It has
to be born in mind that in .the present study the
socio-demographic variables are classified according
to the probands” own achievements. Thus it is obvious
than disorders which have developed at an early age
and impair social achievements will result in the
probands~ low socio-economic status, and his remaining
unmarried. According to able 4, the expectancy of
alcoholism tends to be highest in social class I,
while the expectancy for all other disorders tends
to be highest in social class III. In these tables,
intellectual impairment, personality disorders, and
unspecified mental disorders are taken together as other
functional disorders. Their common factor is that they
have developed at an early age and characterize the
ﬁerson for most of his life. These disorders explain
the much higher total expéctancy of developing a mental
disorder in social class III. The morbidity pattern is
slightly different among men and among women as the ex-
pectancy of neuroses among women tends to be slightly
higher in social class III than in the other social

classes, while among men it is highest in social class I.
Table U
Table 5

The expectancy according to marital status is



calculated only for those who have remained single

during their life and for those who are or have been .
married. The divorced and widowed are thus included

with the married under the heading ever-married. The
expectancy for alcoholism and neuroses is fairly similar
"among the never-married and among the ever-married, while
the expectancy of functional psychoses and especially of
the other functional mental disorders is much higher
among the never-married than among those who have married.
Again, a large.proportion of the difference in the total
expectancy of mental disorders is explaiﬁed by the much
higher expectancy of unspecified. and personality disorder
and intellectual impairment among those who have remained
single during their life. In connection with the organic
mental disorder, it should be remembered that epileptics,
who most often have developed their disease at an young
age, are included in this .roup, and this probably explains
the higher expectancy of organic mental disorders among

the never-married in comparison with the ever-married.

The livetime prevalence at the cross-sectional date
of the first stage of the study is shown in table 6. At
the probands” average age of 61 years the total life-
time preQalence of mental disorders was 30.9 per cent,
probably slightly higher among women than‘among men.

The lifetime prevalence comprises those who have had a
mental disorder at some time during their life, but are
not necessarily ill at the time of the study. The life-
time prevalence of disorders which have an excess mort-
ality is lower than the disease expectancy while the
prevalence of disorders without excess mortality is the

same as the lifetime prevalence.

Table 6



The second stage of the study included those of
the original cohort who were alive in 1957 in Iceland
at the age 60-62 years. Information was collected on'
this group until their death or until they reached the
~age of 74-76 years, i.e. over a period of 1 years. Be-
sides giving'an epidemiological description of the mental
disorders occurring during this period of 1life, this
part of the study provided answers to the question of
whether those with previous functional mental disorders
were more prone to develop age related organic mental
disorders  than probands without a mental disorder. During
this period 534 new psychiatric cases were identified.
About 55 per cent of these were diagnosed as organic
mental disorders related to cerebro-vascular distur-
bances or degenerative processes in the brain occurring
with advanéing age. Of functional disorders identified
during this age period depressive syndromes were most
common, accounting for almost one fourth (22.6 per cent)
of all new cases identified. (n addition to the new
cases with depressive syndromes, 173 cases which had
previously had a psychiatric diagnosis with depressive
‘or other symptoms, were n-w classified as depressive.
Thus, 8 per cent of the probands who had reached the
age of 60-62 years had a depressive illness after this
age and before the age of 74-76 years. More than one
half of these cases had at some time been seen by a psy-

chiatrist or admitted to a hospital. .

Table 7

The incidence of organic and functional mental dis-
orders during this period is shown in table 7. 1In spite
of allegedly intensive case identification during the
first stage of the study, 62 cases were identified during

the second stage which actually had an earlier onset.



These are considered here as having an onset at the age

of 61. The incidence of organic mental disorders rises
with age, especially after the age of 70, while the '
incidence of functional disorders other than depressive
decreases after this age. The sum of the incidence rates

" or disease expectancy is 16.7 per cent for men and 16.5

per cent for women. By adding these rates to the expect-
ancy rates calculated from the results of the first stage
of the study the overall expectancy of a person at the

age of 14 to develop a men':al disorder before the age of

75 years can be estimatec to be 49.2 per.cent for men and
51.8 per cent for women. But'it could be maintained that
it was more correct to calculate the incidence rate only
for the previously mentally healthy probands. If this

is done for the age group 61-74, the incidence rates

are approximately 27 per cent for men and 28 per cent

for women instead of 16.7 and 16.5 per cent, respectively,
thus inflating the estimate of the overall disease expectancy

by 10 perAcent

Table 8

Besides new cases identified during the second
stage of the study a number of previouély diagnosed
cases were agsigned a new main diagnusis, most often
an organic mental disorder. Table 8 shows that a
similar proportion of previously mentally healthy
probands and probands who previously had a fhnctidnal
mental disorder, were diagnosed as having organic
mental disorder during the age period 61-74 years.

On the other hand a similar proportion of previously
organic cases were now given a main diagnosis of
functional mental disorder. Almost 30 per cent of

the probands who had previously had a functional mental

disorder were not assigned any diagnosis after the age



of 61. These were mostly ppobahds wifh an earlier
diagnosis of neuroses. These results do not give

any support to the notion that people with functional
mental disorders are more prone to develop organic

mental disorders with advancing age.

Table 9 and 10 show the distribution of patients
identified during the follow-up in the second stage of the
study according to social factors, compared with those
without mental disorder. There are proportionally more
unmarried and fewer married patients with functional
disorders than in the general population, which reflects
the findings from the first part of the study, while
the marital status among those with organic syndromes
is fairly similar to that of the general population and
not very different from that of those without mental
disorders. A greater proportion of both patients with
organic and functional disorders than persons without
mental disorder belong to social class III. More pro-
bands without mental disorders belong to social class
II, while a similar proportion of patients and probands

without mental disorders belong to social class I.
Table 9
Table 10

Table 11 qomparés the outcome of those having a
diagnosis of -mental disorder during the age period of
61-74 years with Lhvse without such a diagnosis. An
excess proportion of deaths and disability is found
among those with organic mental disorders and also,
but to a less extent, among those ‘with functional
mental disorders. Disability is defined as a reduction

in 'working capacity which would entitle a person to



Social Security Benefité, i.é. a disability rating of

more than 50 per cent. Psychiatric disability is higher
among women, both among those with arganic and~functional dis-
orders, while a greater proportion of men is deceased in
both illness groups. The high mortality among men with
functional mental disorders is mainly accounted for by

the alcohol abusers, almost exclusively a male disorder

in this cohort. Of the group without mental illness 63.5
per cent were still alive at the é&erage age of 74 years
and not disabled, while 43.5 per cent of those with
functional mental disorders were still alive and not
disabled and only 29.6 per cent of those with organic
mental disorders were still alive and classified as not
disabled. |

Table 11

In thé7first stage of the study, suicide accounted
for 3.4 per cent of the deaths. In the second part it
accounted for 1 per cent of the total number of deaths,
while in the third part of the study only one proband
had committed suicide out of approximately 600 deaths.
Almost 90 per cent of the probands who had committed
suicide had been mentally ill. From these data, the
expectancy of committing suicide before the age of 75
years can be estimated to be approximately 2 per cent

for men and 1 per cent for women.
DISCUSSION

It has been attempted to make the case-finding
in the study of this birth cohort as intensive as possi-
ble. This has been done by seeking information on each

probhand individually from a number of sources where he



or his family may have applied for treatment or assistance.’
.One of the major sources of information has been the
present or the last general practitioner who has been
taking care of a proband. This practitioner 5bviously‘
has not been taking care of the proband during the- whole
observation perivd and therefore it is quite possible that
he has -incomplete information on the proband’s state of
health prior to his registration on the practitioner’s
list. This was: borne out by experience during the first
stage of the study, when a number of cases werc identi-
fied through sources other than the generél practitioners,
who under these circumstances added information on the
proband “s state of health at the cross-sectional date

of the study.- The coverage with regafa to the identi-
fication of psychoses and the more severe form of other
mentél disorders is probably faifly good. But it is
beyond doubt that it has not been possible to identify

all cases of minor illness, especially those occurring
during the earlier part of the observation period. This
is clearly borne out by comparison of the lifetime pre-
valence of these disorders among those still alive at the
cross-sectional date of the study with that among the
deceased. Therefore, lifetime prevalence among the probands
alive at the age of 60-62 years has been taken as the best
estimate for the disease expectancy for neuroses and |
unspecified mental disorders. Also, in the follow-up

part of the study a number of cases were identified which
had developed during the observation period of = the first

stage and should therefore have been identified earlier.

On the other hand, the long obgcrvation pcriod as
well as the follow-up during the second stage of this
study makes it unlikely that many cases have been mis-
identified as psychiatric. 1In the first stage of the
study, some cases were marked- as uncertain in view of

limi'ted information. Those who survived until the



follow-up period, when further information were collected,
proved during the second stage of the study to be psy-

chiatric.

In the second stage of the study, the cases were
identified through other psychiatrists, general pract-
itioners andlhospital.records. The proband or his family
has thus had to decide if he was 1ill enough to consult
a physician. Only exceptionally were cases identified
‘through other sources, contrary to what had to be done
in the first stage of the study, when cases were also’
identified through key-informants, family hembers or
by interview with the probands themselves. Therefore
it is possible that cases remain unidentified in the
population where the initiative to seek treatment or

other forms of assistance has not been taken.

Clearly, 'then, the estimates of disease expectancy
presented here are presumably minimal figures. The
total disease expectancy for men and women is fairly
similar although slightly higher for women. But the
morbidity pattern is different for the sexes, especially
with regard to neuroses and alcoholism. . Neuroses are
twice as frequent among women as among men, while alcohol
and drug abuse is ten times more frequent among men than
among women. The sum of the expectancy of developing
either neuroses or alcohélism is almost equal for men
and women. Further, the expectancy according to social
class and marital status is similar for neuroses and
alcoholism. This has been used as epidemiological
evidence for the hypothesis Lhdt alcoholism and neuroses

may have a common etiological factor (Helgason 1970).

Apart from the difference between the expectancy
of neuroses and alcoholism, the fact that women have

higher expecfancy of functional psychoses is accounted



for by manic-depressive psychosis and reactive depressive

psychosis.

Disorders other than neuroses and alcbholism
occur most frequently among those who belong to the
lowest social class and to those who have never been
married. Compared to the probands without mental dis-
orders during the age of 61-74 years, more patients
in this age group are either single or divorced and
belong to social class III. When evaluating these
results, it must be considered that a peréonality
disorders, mental subnormality or psychiatric illness
contracted at an early age, or for that matter any
illness contracted at an early age, impedes the possi-
bilities of an individual to climb the soc¢ial ladder
or get married. Therefore, the frequency of mental
disorders is higher among probands socially isolated
and with low social status. But it'is also likely
that the sfress related to poverty, social isolation
and low social status predispose to the development

of mental disorders.

With regard to the outcome among the probands
who have survived until the age of 74-76 years it
has already been pointed out that alcohol abuse
undoubtedly contributes to the higher mortality
among men than among women with functional mental
disorders. Conversely, the highér frequency of neurosis
may explain why more women are disabled for psychiatric
reasons at this age. It may be poihted out hefe that
mortality is the only epidemiological criterion considered
in this study on which neuroses and alcoholism differ
markedly. The lower ratio of.physical disability among
psychiatric patients is probably more apparent "théan-:
reél. They may be as physically handicapped as the |

others, although mental illness accounts for the major



part of their disability.

SUMMARY

In a study of a birth cohort of 5,395 Icelanders,
followed from the age of 13-15 years until the age of
74-76 years, 2,077 cases of mental disorders were
identified. On this basis the expectancy of developing
a mental disorder before the average age of 75 years is
estimated to be 50.5 per cent, similar for both sexes.
The expectancy of committing suicide before this age

is two per cent for men and one per cent for women.
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Table 1

Distribution of a birth cohort of Icelanders alive
in Iceland at the age of 13-15 years (in 1910) according

to sex and survival until the age of 60-62 years (in 1957)

M F M+F

Not traced 0.2 0.2 , 0.2
Disappeared alive

1910-1957 0.8 0.8 0.8
Deceased 1910-1957 30.7 ' 24.8 A 27.8
Alive at the age

of 60-62 years . 68.3 74.2 71.2
Total 100.0 100.0 100.0

Total no. of :
probands 2,729 2,666 5,395



Table 2

The distribution of the birth cohort whose mental
health had been studied until the age of 60-62 years
(in 1957) according to sex and survival 14 years

later ( in 1971)

M F M+F
- Emigrated before

1957 2.5 4.6 3.6
Not traced o’/ }3§ F 0.2 1.2 0.7
Deceased
1957-1971 32.5 21.7 26.0
Alive in 1971 bu.8 72.5 686.7
Total 100.0 100.0 99.9

Total no. of
probands 1,864 1,979 3,843



Table.3

Expectancy (per cent + standard error) of mental

disorder according to sex and main diagnosis

(C@-C A /((M /)x'/,'// 43/{»'/.-‘-/;( }’.’( S c{/(.; (()(M )

Male Female M+F
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Functional psychoses 3.57 .50 4.89+ 0.32

Neuroses = .. 9.50 .86 13.89+ 0.56
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o
o0
[00)
[IEN
[o o]
o
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Alcohol and

drug abuse - 8.98 .19 4.91+ 0.31

|+
o
(62}
1<)
o
P
(€e]
|+
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Organic mental

disorders ‘ 2,55 + 0.3u4 3.45 + 0.39 3.02+ 0.26
Personality disorders ~ 2.35 * 0.29 2.36 + 0.29  2.35+ 0.21
Intellectual

subnormality : 3.11 + 0.33 2.74 + 0.32 2.93+ 0.23
Unspecifiéd mental .

disorders 2.41 + 0.36 1.67 + 0.29  2.03+ 0.23
Total | 32.47 4 1.00  35.34 + 1.03 34.U2+ U.72



Expectancy (per cent * standard error) of mental

Table 4

disorder according to social class and main diagnosis

35

Social Social Social
class I class II class III
Functional psychoses 4.23 + 0.64 3.89 + 0.49 6.00 + 0.5
Neuroses 14.29 + 1.19 11.76 + 0.88  15.41 + 0.8
Alcoholism and
drug abuse " 6.78 + 0.78 4.49 + 0.52 4.34 + 0.4
" Other functional
mental disorders 1.81 + 0.42 5.50 + 0.58 10.92 + 0.6
Organic mental
disorders 2.12 + 0.47 2.71 + 0.42 3.69 + 0.4
Total 29.23 + 1.49  28.35 + 1.18 40.36 + 1.1



Table 5

Expectancy (per cent + standard error) of mental

disorder according to marital.status and main diagnosis

Never-married Ever-married

Functional psychoses 8.39 + 0.86 3.85 + 0.33

Neuroses o 14,04 + 1.22 - 13.86 * 0.63

Alcoholism and

drug abuse 4.81 + 0.64 4.94 + 0.36
~Other functional

mental disorders 13.89 + 0.95 4.96 + 0.36
niorganic'mental 4

disorders 4.03 + 0.62 ~2.70 + 0.28

Total 45,16 30.31
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Table 6

Lifetime prevalence of mental disorder (per

cent *+ standard error) according to sex and

main diagnosis at the age of 60-62 yéars

Total

Male Female M+F

Functional
psychoses 2.74 + 0.38 4.85 +°0.49 3.88 + 0.31
Neuroses 9.50 + 0.68 18.04 + 0.86  13.90 + 0.56
Alcoholism 7.46 + 0.61  0.61 + 0.18  3.93 + 0.31
Other functional o
mental disorders 7.78 + 0.62 6.37 + 0.55 7.05.+.0.u1
Organic mental' ~
disorders 1.88 + 0.31  2.37 + 0.34%  2.13 .+ 0u23:

29.36 + 1.05 . 32.3% + 1.05  30.89 + 0.75



Expectancy (per cent * standard error) of mental

Table 7

l&((htl //u(
Adlsorders developing for the first time in the

‘population aged 61-7U_years according to sex and

main diagnosis

M+F
Organic mental _ ,
disorders 10.67 0.80 8.u46 .69 8.49 + 0.52
Depressive mental .
disorders 3.36 0.46 4.11 .48 3.75 + 0.33
Other functional
mental disorders 2.66 0.39 3.91 L46 3.30 + 0.30
Total 16.69 + 0.95 .90 16.54 + 0.65

~16.48



Table 8

Distribution of mental disorders occurring
from the age of 61 to 74 years according to

diagnosis before the age of 61 years

Diagnosis before 61 wyears of age

Diagnosis None - Organic Functional Total No. of
at the age - ~ proban:
61-74 years Per cent Per cent Per cent - Per cent '
None 78.8 12.5 29.5 ‘ 63.0 2315
Orpanic 11.8 75.0 13.0 13.5 497
Functional 9.4 12.5 57.5 23.5 " '865
Total 100.0 100.0 - 100.0 100.0 3677



Table 9

Comparison of marital status among probands with psychiatric
. diagnosis and without psychiatric diagnosis from the average

age of 61 - 74 years

Single Married Widowed " Divorced Total - No. of probands
Per cent Per cent Per cent Per cent Per cent

Ofganié'méntal :

disorders 20.5 50.9 23.5 5.0 A 399.9 497

Functional : .

mental disorders 27.4 41.8 _ 24.5 6.2 93.9 46Ss

Without mental

disorders 18.6. 53.8 24.1 3.5 100.0 ‘ 2315

~ Total . 20.9 50.6 2u.1 4oL 100.0 ‘ 3677
Chi square 52.589 DF= .3 p < 0.001



Table 10

Comparison of social class among probands with
psychiatric diagnosis and without psychiatric

diagnosis from the averageAagg of 61-74 years

Social class I - Social class II Social class III Total No. of proband
Per cent Per cent Per cent Per cent

Ofgénic mental ' .
disorders 23.7 31.0 . 45.3 100.0 497
Fuanctional , ' :
mantal disorders 21.3 31.3 47.4 100.0 885
Without mental : :
disorders 22.2 37.0 40.9 100.1 2315
Total 22.2 34.3 - 43.0 100.0 3677

Chi square 1£.03 DF= 4 p < 0.01



Table 11

Ou=-come among probands with psychiatric diagnosis registered
during the age period 61-74 years, compared with outcome

among those without psychiatric diagnosis during this age period

Psychiatric diagnosis - No psychiatric
Organic Functional diagnosis
Per cent Per cent : Per cent
M F M i3 M F
Nox disabled 28.7 30.5 39.6 46.9 60.5 66.3
Psychiatric : .
disability 23.1 27.6 11.5 } 21.8 - -
Other disability : 8.8 6.9 £.1 9.4 + 710.0 12.5
Dead 39.4 35.0 40.8 21.8 29.4 21.2
Total ©100.0 ©100.0 100.0 99.9 39.9 100.0

No. of probands 251 246 L07 458 11558 1160



GENETICS AND EPIDEMIOLOGY OF HAEMATOLOGICAL DISORDERS

Olafur Jensson

The Blood Bank, State Hospital, Reykjavik, Iceland

INHERITED RED CELL ABNORMALI-
TIES

Two main types of hercditary haemolytic anae-
mias have begn studied in Iceland for the last 20
years, hereditary elliptocytosis and hereditary
spherocytosis (4). The findings as to the number
of families involved and the individuals diagnosed
and their ethnic origin are summarized in Table I.

TABLEL

Inherited red cell abnormalities.
ngeditary haemolytic gnaemias.

Condition Families - Affected Origin

Hereditary 3 920 Icelandic (1) -

elliptocytosis Algerian (1)
Icelandic/
Danish/
Eskimo (1)

Heredijtary 14 35 Icelandic (14)

spherocytoasis

Total . 12§

Three families with hereditary elliptocytosis con-
taining over 90 affected individuals have been ex-
amined more closely. The largest of these, with
over 80 affected members, is Icelandic, another
is of Algerian origin, and the third, which is cur-

rently under investigation for a gene for ellipto-
cytosis, is from one of three possible sources,
Icelandic, Danish or Eskimo.

A total of 14 Icelandic families with 35 diagnosed
cases of hereditary spherocytosis have been identi-
fied. The population of Iceland, at present approx.
224,000 (Dec. ist 1978), contains at least 125 in-
dividuals with these 2 types of hereditary haemo-
lytic anaemia diagnosed during the period studied.

Pedigree studies indicate that all the affected mem-
bers of the large Icelandic elliptocysis family are
descendants of a common ancestor. The heredi-
tary pattern is typical for a dominant, autosomal
gene with full penetrance. A high incidence of
signs and/or symptoms of haemolysis (over 57
per cent) is found among the affected at one time
or another. No haptoglobin was detected in 80 per
cent of the affected individuals investigated. The
age distribution of the affected members at the
time of diagnosis shows an increase in the in-
cidence of ansemia with age. Splenectomy has
been performed with satisfactory results in three
cases. The loci for elliptocytosis and the Rhesus
gystem *are not closely linked in this family.

Thirty-five members with typical hereditary
spherocytosis (HS) and over 90 apparently unaf-
fected members belonging to the 14 families have
been studied. Pedigree studies on one of the fa-
milies indicate that the HS gene or genes have
been transmitted through six generations over the
past 200 years (4). A marked deficiency is present
in the qwuiinber of affeccted members compared



with the appsrently Unarecics mcHvLis us ove
of the HS families. The most smkms example of
the uneven genetic ratio is a sibship of 15 members
investigated haematologically, with only one suf-
fering from typical HS. Much reduced penetrance
of .the HS gene or the presence of the socalled
»mild form» is upheld as the main explanation for
the unevenness in the genetic ratio. Some families
are also involved, however, in which abortions and
death at an early age indicate that selection against
the affected could also disturb the genetlc ratio in
HS famﬂxes .

INHERITED COAGU LATION DIS-
ORDERS

A total of 85 individuals in 14 families have been
diagnosed with different forms of hereditary

heredltaty bleedmg disorder in Iceland is von

Willebrand’s disease, more than half of the cases. -

‘belong to this category (4, 6). The number of
haemophilia A and B bleeders are similar to the
frequencies found in England (Oxford) and
Scandinavia, 4-6 per 100,000 inhabitants.

Factor VII deficiency causes bleeding in homo-
zygous and some heterozygous family members.
4 homozygous and 19 heterozygous members are
therefore entered »en bloc» in the Table IL. The -
parents in this family are second cousins (11).
Hageman factor deficiency has been found iu one
large sibship of 12 (10). Deficiency in this factor
has no known psathological consequences, but it is
an interesting marker not only from the coagu-
lation point of view, but slso because the locus for
its gene is thought to be on chromosome No 6.

TABLE 11 Inherited coagulation defects in Iceland.
Condition Deficiency ] -Families Affected Origin References
of factor

von Willebrand’s vin -4 45 Icelandic 4,6
disease vWF
Haemophilia A Vil 6 6 Icelandic (4) L]

. Swedish (1)

Finnish (1)

Haemophilia B X 1 -2 Icelandic 5
Factor VIl Vil 1 23 Icelandic 11
Hageman factor X1 1 6 ' Icelandic 10
deficiency
Her. hypoprothrombin-
aemia 11 1 1 Icelandic 1

Total 14

85




Fig. 1. Home districts of the von Willebrand’s disease families A, B, C and D in counties 17 and 18.



Hereditary hypoprothrombinaemia was found to
be the cause of excessive bleeding in a woman who
also had cerebral aneurysm, as did her brother (3).
These and their 4 sibs were children of parents
who were first cousins.

All cases of von Willebrand’s disease diagnosed so
far belong to one of the four families A, B, C and
D. It is thought most probable that they are de-
scended from a common ancestor in the south of
Iceland. Although the geographical origin of these
families is indicated in Fig. 1 as being counties 18
and 17, all four can in fact. be traced back to
Rangarvallasysla (County 17).

INHERITED PLATELETS AND VAS-
CULAR DEFECTS

Four families contsining 10 members with the -

giant platelets syndrome have been investigated,
including one family in which the father had mar-
ried his mother’s sister (Table III). The affected in-
dividuals have a bleeding tendency due. to distur-
bances in primary haemostasis such as epistaxis,
bruises and excessive bleeding from scratches and
other small superficial wounds. ’

TABLE IIl. Inherited platelet and vascular de-
fects.
Giant platelet syndrome (A).
Hereditary haemorrhagic tel-
angiectasia, HHT (B).

Conditlon  Families Affected References

A Giant platelet 4 10 7

syndrome(s)

BHAT 2 18 24

A family with 12 members suffering from here-
" ditary haemorrhagic telangiectasia (HHT) was de-
scribed in 1973 (2), and the von Willebrand’s
disease family A (6) contsins 3 members with
HHT. Both these families have relatives in the

same and neighbouring parishes, and in both in-

‘stances untimely cerebral haemorrhage has been

diagnosed in their close yclatives (3, 6).

LEUKAEMIA AND CHROMOSOME
ABNORMALITIES

Malignancy associated with chromosomal abnor-
malities has been observed in an increasing number
of cases during the last 10-15 years. Chromosomal
abnormalities are well known in myeloid leu-
kaemia, particularly in the chronic form with the
Philadelphia chromosome.

Two types of chromosome abnormality and leu-
kaemis in Icelanders are recorded in Table TV.
The first is an example of familial acute myeloid
leukaemia with acquired Pelger-Hiiet anomaly and
aneuploidy of group C (9). All fiye members of
one generstion in an Icelandic family were
affected by acute myeloid leukaemis or preleu- -
kaemia. Two sibs died of acute myeloid leukaemia
and another of myelofibrosis associstéed with feu-
kaemic changes. The other two sibs are still alive.
One of them (the propositus) has haemotolo-
gical features consistent with preleukaemia, and
both have evidence of an abnormal cytogenetic
clone in the bone marrow with 47 chromosomes,
an extra chromosome in group C. The finding of
the acquired Pelger-Hiiet anomaly in the neutro-
phils of the two gibs with the bone marrow clone
suggests that a specific genetic eell defect has been
transmitted - with sutosomal dominant character-
istics, The presence of jmmunological deficlencies
and an undue susceptibility to oncogenic viruses,

-as suggested by warts affecting three fumily mem-

bers, may have played a part in the pathagenesis
of the leukaemic process.

SUMMARY

The five categories of inherited blood disorders

‘reviewed are summarized in Table V.




TABLE IV. Chromosomal abnormalities as-
sociated with leul,(aemil.

"Condition Families Affected References
Myeloid -leu-

kaemia (3)

Chromosome _

clone (2) 1 5 9
Acute leukaemia 4' 4 8

Total . 1 8

TABLE V. Categories of sbnormalities and
numbser of affected individuals.

Type of inherited Number of affected
abnormality
Redcells : 125
Coagulation . 85
Platelet and arteries - 25 -

" Chromosomes ax;a white cells - 8
Total ‘ - 243 -
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APPENDIX VIII

Multiple Sclerosis

(ABSTRACT) '
ACID PROTEINASE, NEUTRAL PROTEINASE AND
B-GLUCURONIDASE ACTIVITY OF CEREBROSPINA
FLUID IN MULTIPEL SCLEROSIS

H.0. KILPELAINEN, T. HALONEN, J. KEKONI, G.K. MOLNAR AND P.J. RIEKKIM
Dept. of Neurology University of Koupio and Dept. of Neurology University of Turku Fin

Neurochemical studies have shown that there is an increase of acid protein
and B-glucuromdase in MS plaque areas and sometimes even in the so-ca
normal appearmg white matter. The activity of neutral proteiriase can be
creased in the acute phase of plaque formation. Neutral proteolytxc activit
the cellular fraction of CSF has been found to be elevated in acute MS

parallel result has been found for supernatant acid protemase activity.

* We have assayed proteolync and B—glucuromdase activity in CSF from
subject groups (MS in remission, MS in exacerbation, progressive MS, epnle
and normal controls). CSF neutral proteinase and supernatant acid proteir
activities were measured by using human BP as substrate at pH 7.6 and
respectively. B-glucuronidase activity in CSF was measured by using phe:
phthalein glucuronide as substrate at pH 4.5 accc ‘ding to the method by A
and Reagan.

Our preliminary results did not show any marked dxfferences in ;
proteinase activity in different patient groups. Neutral proteinase acti
seemed to increase in acute and progressive MS and epilepsy compared with
in remission and normal controls. B-glucuronidase activity was decrease
acute and progressive MS and epilepsy compared with MS in remission
controls.

Neutral proteinase activity seemed to be in connection with the activit
disease but in some case there were also low activities in an acute phase of

_and high activities in controls. The source of this activity is unclear, and

activity did not correlate with CSF cell count. -
In the further trial we are going to correlate these lyzosomal enzyme activ
with basic protein consentration in CSF.

' (ABSTRACT) ‘
HLA TYPES, GC PROTEIN AND OTHER GENETIC
MARKERS IN MULTIPLE SCLEROSIS AND TWO OTE
NEUROLOGICAL DISEASES IN ICELAND

A ARNASON, O. JENSSON, 1. SKAFTADOTTIR, B. BIRGISDOTTIR, G. GUPMUND!
AND G. JOHANNESSON
The Blood Bank and the Department of Neurology Landspualmn University Hospitz
Reykjavik, Iceland

Sixty three patients with multiple sclerosis (MS) and fourty of their rela
have been typed for HLA A, B and C series of antigens, ten red blood g
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systems and ten other biochemical genetic marker systems, including G¢ protein
bv isoelectric focusing. Furthermore, a family of eight including 3 brothers, who
have congenital analgesia, have beer. typed. Most of these marker systems have
also been ‘ascertained in 25 individuals belonging.to families containing
members suffering from hereditary cerebral haemorrhage with amyloidosis
(HCHWA). The proportions of the genetic markers in MS patients particular
HLA, Bf, C, , Gc and MNSs are compared with those found in the normal
population. Haplotypes of some of the systems investigated have been related to
a propomon of patients in the above mennoned three categories to detect
association and linkage.

Association of MS and Ge IF; ar:d of MS, HLA B5 and B7 was observed.
Both BS and B7 are linked to Bf S in the MS group. The association of MS and
Gec locus suggests, that a-region on chromosome no 4 could be involved in the
immune response in MS patients in a similar fashion as is indicated by the Bf
locus on chromosome no 6, i.e. MHC region! . The MNSs antigens coded foron
c<hromosome nod hav&ucemly beensuggested as influential in graft versus host
disease.?, -

1. Ssewart G.J. er @' Tissuz Antigens (1979), 14, 86-97.
2. Sparkes R.S. e1 a!. Tissue Antigens (1980), /5, 212-215.

(ABSTRACT)

THE PROGNOSIS OF OPTIC NEURITIS: CLINICAL AND
IMMUNOLOGICAL STUDIES WITH SPECIAL
REFERENCE TO ITS RELATIONSHIP TO MULTIPLE
SCLEROSIS

. E. NIKOSKELAINEN AND H. FREY
Departments of Ophbtaimology and Newrology, University of Turku, Turku, Finland

47 patients with optic neuritis (ON) which were first seen during 1970 - 1973

were re-examined neuro-ophtalmologically and neurologically after a follow
up of seven to 10 years.

During the initial attack of ON the cerebrospinal fluid (CSF) samples and
serum/CSF measles antibody levels were analyzed as published earlier
(N:koslelainzn, E. et al.: Acta Nearol. Scandinav. 53: 105-119. 1975. Nikosk-
clainen. B. et al.: Idid. 51: 347-364, 1675) 19747 of the re-examined patients had
an elevated relative 1gG (more than 1% of total protein) in the CSF during the
ON. According to the Schumacher Committee, 15/47 of these parients had
probable and 2/47 possible multiple sclerosis (MS). 28/47 patients had normal
relatice IgG in the CSF during ON. 11 of these patients had probable and 7
possible MS. Gelatinized cellulose acetate electrophoresis was abnormal in 19
patients with ON. At the re-examination 14 had probatle and three possible

40.

Cerebrovascular Diseases

during these days. The corresponding figures for the ethanol-related cases were
14 out of 19 (X? =6.74, p<0.01) and for the ethanol-unrelated cases 21 out of
56(X® =0.65,n.s.). Accordmgly, the wcekly distribution of the bleedings also
suggests the influence of ethanol.

In conclusion, ethanol intoxication seems to provoke aneurysmanc
subarachnoid hemorrhage. .

(ABSTRACT)
HEREDITARY FACTORS IN INTRACRANIAL

HAEMORRHAGE IN ICELAND

GUNNAR GUDMUNDSSON, OLAFUR JENSSON* AND ALFRED ARNASON®
Department of Neurology and The Blood Bank,* Landspitalinn, The University Hospital,
Reykjavik, lceland

A particular type of cerebral haemorrhage has been described in several .
Icelandic families, characterized by a primary amyloidosis of the cerebral
arteries. Well over one hundred patients are known to have died of intra cerebral
haemorrhage occurring at the age of 15-40. In a proportion of cases there has
been a recurrence of the haemorrhage from few months up to several years after
the first insult. This hereditary cerebral haemorrhage with amyloidosis
(HCHWA) will be reviewed.

A total of 145 patients were diagnosed with cerebral aneurysm during the
period 1967-1976. Of these 11 were close relatives, including two members
belonging to a family with congenital hypoprothrombinaemia.

From the above mentioned categories it is evident that hereditary factors play
a significant role in causing intracranial haemorrhage.

(ABSTRACT)
CEREBRAL DYSFUNCTION FOLLOWING OPEN-HEART
SURGERY

K. SOTANIEMI AND T. HOKKANEN
Dept. of Neurology. University of Oulu, Oulu, Finland

One hundred cardiac valvular replacement patients were investigated in a one
year's clinical, EEG and neuropsychological tollow-up study in order to
elucidate the short- and longterm postoperative CNS outcome. Postoperative
neurological disorders were observed in 37 cases. Usually the signs were mild
and tended to resolve rapidly but one year after surgery 7 patients still displayed
residual symptoms. Long perfusion time. presence of preoperative neurological
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RECORDS OF THE GENETICAL COMMITTEE

OF THE UNIVERSITY OF ICELAND

(CANCER IN TWINS)
by

Sturla Fridriksson.

Introdﬁction:

The relatively small populatién in Iceland
and. its isolation thropgh fhe ages, the extre;e—
ly good genealdgical iecords, and the high
medical stanaard, render the populatiop very

advantageous for a-study on human genetics.

Work with general genetical information
in view, started in the year 1965 under the
superyision of the Genetical Committee of the
Univeréity of Iceland. The preliminary task
was ﬁhe transfering of the Icelandic population’s
demographic data to punch cards suited for
analysis and linkage by computer (Bjarnason et

al. 1967).

Icelandic Population:

Origins: _
Iceland is considered to have been uninhabited
. ~When iﬁ was finally discovered by the people of
North Europe. Irish monks may have been the
first to discover the island and they settled

here in the early 9th century. Later in the 9th
century the Norsemen arrived, and the general
settlement is considered to have hegun in the year

874.



The majority of the settle:s.probably
came from Norway, . 'some- =:from Denmark and
Sweden, while others came from the British

Isles and were partly Celts. (Fig. 1).

. Birth Rate and Population Size:

Various attempts have been made to estimate
the size of the Icelandic population at the end
of the time of settlement and its fluctuations
sincé. It can be shown that the population
was in 4 direct proportion‘to the fodder produc-
tion ‘and that the utilization of the grass crop
lim;ted the population. ~The country eould support
about 80.000 people at the.beginning of the settle-
ment but ‘with deterioration of the grassland
depopulation occurs. Yield of grass was affected
by'over—grazing and wind erosion, the movement
of the Arctic ice towards the country, and
several volcanic eruptions resulted in destruc-

tion of flocks and caused famine.

The population size was also subject to
periodic distortion due to epidemics affecting
sometimes animals, sometimeg man, which in both
cases contributed to the process of depopulation,
but between these there would be periods of

increase to a level limited by the crop-potential.

During the 18th century the average annual
number of births in Iceland was approximately
2,000. It reached 2,500 annually in the period
1825 to 1925. In 1941 to 1945 it was on the

: Ak eA peAntaAd \V.ooeo
average 4,720 births per yeart At present the
population is over 220.000. 1In the period 1916
‘to 1960, a total of 144.000 individuals were born

in Iceland.




During the period from 1703 to 1916 approxi=-
mately 430.000 ihdividuals wefe born. In
addition to the individuals alive at the census
of 1703, the total population from 1703 and
‘onwards would thus. be approximately 700.000
~individuals of 10'generations,'the majority of
whom are on record. Only a small part of the
population from 874 to 1703 is known. The total
popu;ation in the period 874 to 1703 may be
roughly estimated at 1,500.000 individuals of

over 30 generations.

It may be noted that immigration and emi-
gratibn have been ihsignificant during the 1100
year existence of the Icelandic nationf The
small number of immigrants has mostly been from-
Deﬁmafk and the emigration from Iceland has been

to North America during the last two centuries.

The changes in'the growth of the population
of Iceland through the ages and the part avail-
able on records is .shown by the curve in Fig. 2.
The figure shows the immigration as lines at
the lower end and a few emigrations which took
place in the 19th ‘century, whon esomc Ioclanders

moved to the western world.

The cross lines show the total of 30 to 40
generations that have livedvin the, country.
The hatched lines show the available records.
dating back, mainly, to the 17th century.
Demographic information from earlier periods
are indicated by scattered vertical lines.

The low part of ﬁhe popu;atipn pillar is rela-

tively poorly recorded with scant and unreliable



data, although some families can be traced
back to the time of settlement, and most
people can hitch their family tree onto it

through some prominent ktistorical figure,

whose family had been recorded.

The demographic records may be obtained

from following sources:

The Book of Settlement

Legal Documents

LI

Annals

Sagas

Parish Records

Censuses

The National Registry

Various Occupations Books

" Pedigree Books

C VW O w0 oA W N

Oral information.

-

Censuses:

Although exfensive information is available
on the Icelanders iﬁ the Middle Ages in annals,
hi storical descriptions and legal documents, no
general census was taken. The first general
census was taken in 1763.. In this census
the individuals are listed by name, address(farm
and county) with informatdon on age, occupation,
and often marital status and health. At that
time,the popnlation of Iceland wac 50.358 indi- o
-viduals. Shortly afterwards the country was struck
by plague and famine, and the populétion was
reduced to approximately 35.000. It was not until
1820 that the Icelandic population again reached

the number of 50.000 individuals.



In 1729 a second census was takéﬁ. It,
however, covered oﬁly three counties. Then
follow special censuses in 1762, 1769, 1785, and
‘a general census in 1801. From 1835 céﬁsuses were
taken at five—year intervals until 1860, and from

then on at ten-year intervals until 1960.

.Parish Records:

The earliest continuous parish records dafe
from 1664 and were written in the pafish of Reyk-
holt in Borgarfjdérdur. Another parish, M&é&ruvalla-
klaustur in the north, also has continuous records

from the year 1694.

In the year 1735, the bishops of Iceland decreed
that récords of births and deaths be kept in every
parish. And, in 1746 a proclamation from the King -
was issued, demanding that the clergy record all
births, marriages, and deaths as well as the

literacy of the parishoners.

In 1812 a new proclamation was issued regarding
parish records, and now records were standardized
and képf,in duplicate with a speciai section for
parish censuses. These often inciuded remarks
on social status and records of cause of death.
Most of these records have beén preserved, but
some have been lost due to neglect or in fire. The
records are kept in the churches as long as they
are current, and then sent to the National Archives
for permanent storage. There are todeay abeut 100

parishes in Iceland’s 20 counties.

The parish registers are handwritten by the
ministers, and contain the registrations of births
marriages and dcaths. Of course, the registers
differ qreatly in precision of entries and hand- .
writing. Boys are entered on the left-hand page

and girls on the right.




In the first column is the entry number, then
date of birth foilowed by namé, or names, of

each child if it was christened (otherwise
recorded as stillborn or dead). Next entered

is the mother’'s full name and - in about 50%

"of the entries - her age,.but never date of
birth; followed by father.s fuli name but neither
age nor date of birth (with a very few exceptions),
and Qccupation though this information is often
vague. Also entered are fhe parents’ address,

if married, or addresses, and status (mother:
fiancée of child’s father), and lastly, remarks
such ;s illegitimate or parents married later

etc. .

Cthentional Demographic Records.

A Statistical Bureau was established in 1916
and it collects‘demographic records on printed .
forms, i.e.; births,&marriages, and deaths that
are sent in by ministers. In 1952 the Bufeau
established a National Registry with birth
numbefs. These, however did not include inform-
ation on both biological parents , only the person

legally in charge of the child.

The nature of the demographic data can be

outlined as follows:

1) National Register. A card referring to
every person in Iceland defined by his or
her name, birth date and a two-digit number,
the whole making an identification number
of 8-digits, with marital status and address.

1) Birth certificates, which also include
stillbirths and give the name and birth dates
of parents from 1940. Up to that time the
details usually consisted of name and age
of parents rather than the birth dates.



3) Marriage certificates giving the same
data as above, in addition to place of
birth and consanguinity.

4) Death_éertificates.

Famiiy Records

_'The Genetical Committee proceeded to use these
demographic records to prepare data suitable for
genetical studies. Beginning with the birth
certificates to record each child's pérents and -
obtaining the registration number from the National
Registry as well‘as information on marriage and

death from the respective certificates.

The aim is to obtain the4vital demographic
data on the 'basic family triangle, i.e., the
child and its parents, in addition to information
of a genetic and environmental nature and thus
link this related data and arrange all the basic

triangles into family trees.

The demographic records of an individual tie
him to the parents and to various information

of genetical, medical and environmental character.

Handling of the Demographic Registers

The priﬁcipal work of the Committee, so far,
has consisted of the transfer of demographic
information to punch cards and to make them

available for computer studies.



The transfer of the demographic data covers
four major periods, these are: '

1. Present day to 1916

2. From 1915 to 1911

3. Individuals alive at 1910 Census

4. From 1910 to 1840
~ The linking has been performed by computer
at-thc University Conmputing ‘Center as well as
'mahually at the Genetical Committee’ s office.
The bifth records were linked to the national
register and the death records. Simultaneously,
with reqording of demographic data at the National
Archiveé; family linking work is being carried
out. This work.réquifes continued manua; recording
from the National Archive by genealogists. All
theég data from 1840 to present total some 360.000
birth récords. Approximately 240.000 of these
have been transferred onto punch cards or Sbout
70% of the population of that period. Additional
72.000 individuals are on written forms with
their parents on the Committee’s files giving
a total‘of 312,000 birth records. This means
that 87% of the birth records from 1840 to present’
areion punched cards, or on raeadily availéble
froms for the Committee. It is therefore,
theoreticélly possible to trace some individuals
for 6-7 generations. However, information on '
the parents 'birth dates before the year 1940 is
such that it is difficult to link them with
their own birth records. @A manual linking oper-
'ationZCan be carried out however with the aia»
of the family érohpings from the 1910 Cansus.
The linking of.-sibs in the period 1840 to 1910
is facilitated by the simultaneous listing of

all éhildren with their mothers.



Use of the Records .

Linking the individual demographic data

into pedigrees provides good basic material

which can be used .in various population and

genealogical studies. The present linking

operation, however, was initiated as the

Icelandic data was considered advantageous

for various studies in the field of human

genetics. Examples of studies, in which the

demographic records have been used are:

1.

Records of blood groups obtained at
the Blood Bank in Reykjavik have been
transcribed and linked.to demographic
and medical records for studies on
hereditary analysis on blood groups.

Studies of families of first-cousin
mayriages-.-are performed as a collaborative
effort between many disciplines and
institutions. Clinical data and inform-
ation on blood groups of these families
have been collected and analyzed.

A study of familiality of breast cancer

is supervised by the Icelandic Cancer
Society and the Department of Pathology
University of Iceland in collaboration with
the Genetical Comlittee.

A study of the possible familial aggre-
gataion of heart diseases in Iceland-is
performed using material -from the Reykja-
vik City Hospital applying the genealogical
register to collect the families of 150
cases as far removed as 2nd degree relatives

as well as 150 control families.

Familiality of mental disorders has been
investigated as well as the possible
inheritance of intelligence as indicated

by mean score achieved at final examination
from elementary school.



It is‘clear that the family registers will
be used more_exteﬂsively in the future, to survey
the heritability of various genetic markers,

disabilities, and specific diseases, such as cancer.



TWIN STUDIES

The demogr;phic files may be used in vardious
~genetic studies. Such as to evaluate effects of
heredity and environment on twins. A twin register,
which covered the period'1905 to present (1977), was
made from the Icelandic records. Multiple births
are coded in the birth records, makihg a listing

of all twins possibie. They can then be grouped

according'to sex and cause of death.

In this 70 years period, 2824.twin pairs were born
in Iceland. The'présent pedigree list contains 2206
twin pairs. Of these 550 are of different sex and
1326 of same sex, or 622 feamales (gi) and 704 males
(d@ﬁ, and 330 singles with a co—twin missing from

the records (Table 1)..

CANCER IN TWINS

For a special study of cancer in twins, a group
of twins born during the years 1905-1930 was investi-
gated, i.e.,of the 946 tQin pairs born in the period
577 pairs were available for the study in the twin-

registry.

Mortality of the twins is obtained from the
demographic register‘which included cause of death,
classified according to the International Classi-
fication of Diseases, Injuries, and Causes of Death.

Among the selected twin-group in”this 25 year
period were 266.£ndividuals of twins.deceased. of

these 26 were regisﬁered.as having died from cancer.

Table 2 gives the results of cancer cases in
twins distributed by sex. Of the deceased individuals
14 males and 12 females had died of cancer. -OnlyAin
six cases had the coftwin.of'a cancer individual died
and'in each case from a different cause than cancer

regardless of sex and zygosity (MZ and D2Z).



The present study'dogs'noﬁ offer any iﬁdiqation.

- of prevailing risk of death from cancer to a co-twin
of an individual who has died from cancer, nor does

this small pbpulation'sample provide any support to

the hypothesis of possible inheritance of cancer.
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-... TABLE 1

. MULTIPLE BIRTHS IN 'ICELAND
1906 - 1976

~“PERIOD - ~ BIRTHS
‘ o Twins Triplets Quadruplets TOTAL

1906-1910 . 187 2 189
1911-1920 - 363 11 374
1921-1930 396 5 401
1931-1940 315 2 317
1941-1950 421" i's5 426 -
1951-1960 461 7. 1 469
1961-1970 452 8 . 460
71 40 - 40

72 e 37 . o 37

73 46 I . 46

- 74 35 . 35

75 46 1 - 47

76 250 25

TOTAL 2824 a1 1 2866.

Oﬁ.Pedigree Reg}‘2206

| 7 e ‘ 550

? 2 : 622
g & : ' 704

Missing. co-twin =~ 330



CANCER MORTALITY OF TWINS

IN ICELAND BORN 1905-1930

Sex Zygosity Deaths of
one twin (co-twin from diff. cause)| Both twins
Mz 9 (4) 0]
g :
DZ
MZ 6 ('f) 0
22 )
DZ
L DZ 5 (1) 0
DZ . © ’ . (0) 0
TOTAL 26 of 267-1nd.deaths






