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Kinship patterns prior to the era of European expansion
(GP Murdock, Ethnographic Atlas, 1967)
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Customs governing first cousin marriage
(GP Murdock, Ethnographic Atlas, 1967)
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Summary of data from Murdock’s Ethnographic 
Atlas (1967)

Region (Murdock)
Studies 

with data

%1C 
marriage 
avoided

% 1C marriage 
permitted or 

preferred

Africa 204 66 34

Circum-Mediterranean 73 40 60

East Eurasia 87 34 66

Insular Pacific 123 71 29

North America 202 83 17

South America 74 36 64

(Total) (763)
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UK 2001 Census categories

Group Residents, No. Births No. Residents % Births %

North European 47,142,583 524,352 90.6 84.7

Mediterranean; Cypriot 173,511 2,560 0.3 0.4

Mediterranean; Italian 204,773 3,257 0.4 0.5

Mixed 661,034 23,239 1.3 3.8

Black Caribbean 563,843 6,441 1.1 1.0

Black African 479,665 10,163 0.9 1.6

Other Black 96,069 2,339 0.2 0.4

Indian 1,036,807 13,667 2.0 2.2

Pakistani 714,826 16,972 1.4 2.7

Bangladeshi 280,830 7,377 0.5 1.2

Other Asian 241,274 3,695 0.5 0.6

Chinese 226,948 2,142 0.4 0.3

Other (incl Middle East) 219,754 2,624 0.4 0.4

Total 52,041,916 618,828 100.0 100.0
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Genetic implications of 
consanguineous marriage

• Increased proportion of gene pairs identical by 

descent, above the population background

(measure = coefficient of consanguinity, F)

• Increased birth prevalence of recessively-inherited 

disorders

• Increased possibilities for detecting and informing 

couples at risk prior to marriage, or to reproduction

Studies of implications of first cousin marriage 
in lower-resource countries (Bittles et al)

• an overall increase in infant mortality of 
40/1,000 births

• very limited genetic diagnostic services

• no registration of causes of death

• little information on conditions involved

• impossible to assess implications in a high-
resource environment

Studies in high resource countries

Most studies have used registers of congenital 
abnormalities, but -

• many recessive disorders do not cause 
malformations

• many present after the 1st year of life

Conclusion: 5-year follow-up of all causes of 
death and disability is needed

The Birmingham Birth Study:
Sarah Bundey & co-workers

• A prospective study

• 4,886 women interviewed after birth

• ethnicity established

• family history taken

• babies followed for 5 years
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Groups in the Birmingham Birth Study

Index babies % with related 
parents

European 2,432 0.4

African /Caribb 509 0.6

Indian 625 5.1

Pakistani 956 68.7

Bangladeshi 216 13.4

Other /mixed 196 10.2

TOTAL 4,934 15.2

Non-genetic death and disability before five 
years: North Europeans and British Pakistanis
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Congenital /genetic disorders and outcomes by 
5 years: North Europeans and British Pakistanis
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Birmingham birth study: causes of disability in 
children surviving the 1st month (rate /1,000)

Condition
European 
(N = 2214)

Pakistani 
(N = 921)

Malformations (incl chr abns) 5.0 7.6
Mental retardation & neurological problems 0.5 15.2
Severe mental retardation alone 0.5 3.3
Mild mental retardation 5.0 2.2
Idiopathic deafness 1.4 1.1
Metabolic and haematol disorders 2.3 9.8
Other chronic disorders 3.6 4.3
Total 18.1 43.4

Birmingham birth study: causes of disability in 
children surviving the 1st month (rate /1,000)

Condition
European 
(N = 2214)

Pakistani 
(N = 921)

Malformations (incl chr abns) 5.0 7.6
Mental retardation & neurological problems 0.5 15.2
Severe mental retardation alone 0.5 3.3
Mild mental retardation 5.0 2.2
Idiopathic deafness 1.4 1.1
Metabolic and haematol disorders 2.3 9.8
Other chronic disorders 3.6 4.3
Total 18.1 43.4

PND possible 7.2 17.4
% PND possible 40 40

Family studies are rarely undertaken for recessive 
disorders in North Europeans because

• Most recessive disorders are rare 

• Though about 30 % of close relatives are carriers, 

with “random mating” the chance that their partner is 

also a carrier is small

• Even if the partner is a carrier, he or she is likely to  

carry a different mutation, making DNA studies 

ineffective
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However, when 
cousin marriage is common --

• Genes are partially “trapped” within families 

/tribes /semi-isolates

• Very large extended families - clusters of 

heterozygotes

• Multiple consanguineous marriages - clusters 

of carrier couples, high chance of a propositus

WHO EMRO suggested trying the 
traditional genetic approach

• Start with the propositus

• Offer extended family studies, and carrier testing 

(facilitated because the family knows the condition)

• Aim for married couples & children & young people

• Provide information and long-term support

Unlike population screening, this approach applies for 
any disorder, however common or rare

Antenatal screening for thalassaemia in Pakistan
Dr Suhaib Ahmed, Islamabad

• Pregnant women screened 500

• Carriers detected 26

• At risk couples detected 0

Family-based detection of risk for thalassaemia 
in Pakistan

Dr Suhaib Ahmed, Islamabad

Index families Control families
Invited 16 12
Participated 10 8
Members 846 609
Tested 70% 65%
Carriers 31% 0

At risk couples
detected

8  (4%) 0

In these Pakistani families:

• 30% of extended family members were carriers

• a carrier had a 27% chance of marrying another carrier

• 8% of couples were both carriers

• most patients were homozygous for the same mutation

• all at risk couples carried the “family” mutation

In these Pakistani families:

• 30% of extended family members were carriers

• a carrier had a 27% chance of marrying another carrier

• 8% of couples were both carriers

• most patients were homozygous for the same mutation

• all at risk couples carried the “family” mutation

Conclusion: if a DNA diagnosis is feasible in the child, 

carriers and most at risk couples can be identified by 

testing for the same mutation
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How likely is a recessive transmitted in a 
consanguineous family to manifest through an 

affected child? (Suhaib Ahmed’s data)

• Most Pakistani couples have four or more children

• A recessive present in the family is likely to manifest when 

a family includes 14 or more couples of reproductive age

• The families studied were much larger than this

• This explains why no carriers were detected in the control 

families

In the UK --

• Any recessive present is likely to manifest when the UK 
branch of the family includes 14 or more couples of 
reproductive age

• An affected child is likely to be diagnosed

• In Nadeem Qureshi’s study, most  British Pakistanis 
pedigreed included over 40 members, most in UK

Conclusion - the majority of British Pakistani families 
transmitting a recessive disorder will have been identified 

within the next 10 years

Is it worth it?  
Est’d annual births of affected children in the UK

Group of conditions Annual 
births

% of 
total

Hb disorders 348 14

Cystic fibrosis 270 11

Consanguinity-related recessives 732 30

Other recessives 1,100 45

Total recessives 2,450 100

In communities where consanguineous 
marriage is common:

• A person with a recessively inherited disorder is a 

marker of a group at increased genetic risk

• This applies both for homozygotes, and heterozygotes 

detected by carrier screening

• Every effort should be made to diagnose  affected 

children as early as possible, and offer genetic 

testing  to their extended family 

In communities where consanguineous 
marriage is common:

• family studies are at least as important for 
recessive disorders as they are for dominant 
and X-linked disorders

• they are simpler to conduct because carrier 
status has only reproductive implications: it 
does not affect the carrier’s personal health

A “pincer” approach to the affected family

Specialist seeing an affected child -
extended family studies

Primary care, obstetric team etc
seeing (a) an unaffected relative
family history:
risk detection and referral
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A “pincer” approach to the affected family

Specialist seeing an affected child -
extended family studies

Primary care, obstetric team etc
seeing (a) an unaffected relative
family history:
risk detection and referral

Carrier detected -
extended family studies

Paediatric team

Primary care teams
Maternity services

Clinical molecular
geneticist

Clinical geneticist
Disease specialist

Family studies

Genetic family history

Community
genetic
counsellor

A family-based approach would require 
(1)

• A national educational initiative for health workers

• A national collaborative clinical /laboratory network 

• A database of patients with recessive disorders in whom 
a DNA diagnosis has been made

• recording of ethnic origin

• systematic recording of pedigrees, and identification of  
family links

• collaboration with families & family networks

• collaboration with communities

A family-based approach would require 
(2)

• Community genetic counsellors asssisting paediatricians, 
GPs, clinical geneticists

• Neonatal screening for the widest possible range of 
metabolic disorders (the propositus as key to the family)

• Testing for children (risk information should be available 
when marriage is planned)

• Tools for helping to transmit genetic information within  
extended families 

Beginnings. the National Screening 
Committee has:

• engaged with screening for Hb disorders & CF

• commissioned a national educational programme for 
health workers, lead Prof Joe Kai
(PEGASUS = Primary care education for genetic 
assessment and screening)

• commissioned an electronic information support system for 
antenatal and neonatal screening 
(APoGI = Accessible Publishing of Genetic Information)


