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Birmingham. I Prevalence
SARAH BUNDEY AND S JAMES CREWS

From the Department of Clinical Genetics, Infant Development Unit, Birmingham Maternity Hospital,
Birmingham B15 2TG; and the Birmingham and Midland Eye Hospital, Church Street, Birmingham B3 2NS.

SUMMARY Using multiple sources, an attempt was made to ascertain all symptomatic cases of
retinitis pigmentosa living in the City of Birmingham in June 1978. These methods revealed a
prevalence for all ages of 1 in 4869 and a prevalence in the age group 45 to 64 years of 1 in 3195.
There was a higher prevalence than expected among young Muslims with consanguineous
parents. However, the most accurate prevalence of uncomplicated retinitis pigmentosa among
adults was considered to be that found in an outpatient clinic serving adult diabetics, namely, six
patients in a clinic population of 8000 to 10 000.

This study arose out of a wish to obtain a totally
unselected group of patients with retinitis pigmentosa
(RP) in order to assess the relative frequency of the
genetic types and to obtain empirical risks of
recurrence for genetic counselling. It was decided to
study a population of patients selected only because
they lived within the City of Birmingham. Such a
study would enable an estimate to be made of the
prevalence of RP in a defined community and for
different age groups.

Methods

An attempt was made to ascertain all symptomatic
patients with retinitis pigmentosa who were living in
the City of Birmingham on 30 June 1978, this date
being chosen because annual statistics for the City
relate to the mid-year point. Patients with visual
symptoms living in the City are seen by ophthal-
mologists at one of five hospitals: the Birmingham
and Midland Eye Hospital, the Children's Hospital,
Good Hope Hospital, East Birmingham Hospital,
and Selly Oak Hospital. All retinal function tests
that are carried out on City patients are performed
at the Birmingham and Midland Eye Hospital,
under the supervision of SJC. All the ophthalmolog-
ists at the above hospitals were asked for names of
patients with RP. However, it should be noted that
none of the ophthalmological departments holds an
outpatient diagnostic index and so it was thought
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necessary to use other sources of ascertainment, and
these are listed in table 1. Since a pedigree was
taken from all available index patients for the
genetic study (see following paper) the final source
of ascertainment of symptomatic patients was
through their affected relatives.
The diagnosis of RP was checked where possible

by one of the authors, supplemented by retinal

TABLE 1 Sources ofascertainment ofpatients with retinitis
pigmentosa*.

Source No of patients
thus ascertainedt

Appointment book of Retina Clinic of Birmingham 84
and Midland Eye Hospital 1973-1983

Appointment book of Eye Clinic of Children's 3
Hospital, Birmingham

The 850 general practitioners who have patients 33
within the City

The 164 ophthalmic opticians who practise 10
within the City

The consultant ophthalmologists who practise 20
within the City

The diagnostic index of the Department of 11
Clinical Genetics

Schools for partially sighted and deaf pupils 3
Registers for blind and partially sighted held by 79

City of Birmingham Social Services Department
Diabetic Clinic of the General Hospital, Birmingham 5
West Midlands Branch of British Retinitis 25
Pigmentosa Society

Through relatives only 30
Total patients in prevalence study 214

*Excluded from this table are 44 patients who, having been referred, were
found not to have retinitis pigmentosa, 13 patients who were without
symptoms in 1978, and 24 patients not living in the City on prevalence day.
tThe only source which was exclusive was the last; 54 patients were
ascertained more than once.
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function tests if necessary. Patients were included in
the study if they had classical retinitis pigmentosa,
sectorial retinitis pigmentosa, inverse retinitis pig-
mentosa, or retinitis pigmentosa without pigment.
Cases of Leber's amaurosis or retinitis punctata
albescens were excluded.

Results

A total of 252 patients was referred from sources

outside the families as having retinitis pigmentosa,
and 30 patients were referred from relatives. Of the
total of 282 referrals, 227 were seen at home by SB
or at hospital by SJC. For 26 patients who were not
personally seen, the diagnosis was checked by
scrutiny of their medical records and by examination
of affected relatives. Thus, a total of 253 patients
was assessed during the study.
For 29 patients the referring diagnosis was

accepted but could not be reviewed by the authors.
Four patients refused to be visited and 20 patients
had moved out of Birmingham or had died, 13
before prevalence day and seven afterwards. Five
patients were totally untraced, even after contacting
the NHS executive records, and they have been
excluded from the prevalence study on the assump-
tion that they had probably died or moved away

before June 1978.
Of the 253 patients who were assessed during the

study, two elderly women could not have the
diagnosis of RP confirmed since they had dense
cataracts obscuring a view of their retinae, their
medical records were not available, and their history
of visual loss did not include night blindness as a

prominent symptom. These two patients have been
excluded. Of the remaining 251 patients, the diagno-
sis of retinitis pigmentosa was erroneous in 44
(17-5%). The conditions which were most commonly
misdiagnosed as retinitis pigmentosa were choroidal
sclerosis, macular degeneration, and choroideremia.

In the end, there were 214 patients in the
prevalence study (table 2). Of these, 203 had had
their diagnosis checked and for 11 unavailable
patients the referring diagnosis, supplemented in
five instances by ophthalmic records, was accepted.
These 214 patients (112 males and 102 females)

were divided into 151 index patients from 144
families and 63 symptomatic affected relatives. Of
these 63 secondary cases, 30 were ascertained only
through their families; 13 had previously been
diagnosed as having RP but had not been ascer-

tained through the sources listed in table 1; and 17
were diagnosed for the first time during the study,
because of the study.
The 214 patients have been related to the age and

racial structure in the City of Birmingham in

TABLE 2 Numbers ofpatients referred as having retinitis
pigmentosa from one or more ofthe sources listed in table 1.

Total referred 282
Not in prevalence study 68

(1) Known to have moved or died before 13
June 1978

(2) Came to Birmingham after June 1978 4
(3) Untraced 5
(4) Diagnosis could not be confirmed 2
(5) Diagnosis erroneous 44

Included in prevalence study 214
(1) Patient or relative seen 203
(2) Died since June 1978 3
(3) Moved away since June 1978 4
(4) Refused home visit 4

mid-1978 (tables 3 and 4). The overall prevalence of
RP was 1 in 4869. Birmingham is a multiracial city
and table 4 gives the prevalence of RP for the two
main racial groups: the Asians and the Afro-
Caribbeans. (There were also two Greek Cypriots
among the index patients.) Although the overall
figures are similar to those for the whole City (table
3) the prevalence in Asians aged 20 to 40 is higher

TABLE 3 Age distribution ofpatients with symptomatic
retinitis pigmentosa in June 1978.

Age group No in City of No of patients Prevalence
Birmingham in with symptomatic of RP
June 1978* RPt

0-14 231700 5+ 8 1 in 17 823
15-29 229200 33+19 1 in 4408
30-44 189 500 30+11 1 in 4622
45-64 242 800 53+23 1 in 3195
65 and over 147 800 19+13 1 in 4494
Total 1 041 000 151+63 1 in 4869

*Data from West Midlands County Council Annual Abstract of Statistics,
1979.
tFirst figure refers to index patients and second figure to secondary cases.

TABLE 4 Ascertainment ofpatients with symptomatic
retinitis pigmentosa in ethnic minority groups.

Age group Wholly Asian origin Wholly Afro-Caribbean origin

Total No No Total No No
in city with in city with
in 1978* RP in 1978* RP

0-9 23 000 0 9300 0
10-19 15 200 5 17300 2
20-29 11 200 6 6900 2
30-39 7800 5 5800 3
40-49 6300 0 5800 1
50-59 4700 2 5700 2
60 and over 1800 0 1200 1
Overall 18 in 70 000 11 in 52 000

prevalence 1 in 3889 1 in 4727

*Figures are estimates based on censuses of 1971 and 1981 and a housing
survey (sample of City) of 1977-1978 (data supplied by A B Neale, Chief
Statistician, Central Statistical Office, City of Birmingham).
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TABLE 5 Ages by which retinitis pigmentosa had been
diagnosed before the start ofthe study in 171 patients for
whom such information was available.

Diagnosis made by Cumulative percentage

10 years 15
20 years 44
30 years 70
40 years 78
50 years 86
60 years 96
70 years 100

than in the whole City, namely 1 in 1736.This
increased prevalence is due to young Muslims with
consanguineous parents who are likely to have
autosomal recessive disease (see following paper).
There may be a corresponding deficit in ascertaining
older Sikhs and Hindus, for whom visual impair-
ment is often considered a punishment for sin rather
than a disease, and is therefore concealed.
The prevalence figure for the City of 1 in 4869

does not give a true idea of the birth frequency of
persons destined to develop the disease, since onset
is often in adult life, and when it is insidious
diagnosis may be delayed for some years. Table 5
shows that although 70% of ascertained patients had
been diagnosed by the age of 30, 100% diagnosis
had not been achieved until the age of 70.

Probably the most accurate ascertainment is that
obtained from the Diabetic Clinic at the General
Hospital, Birmingham. This Clinic serves adult
diabetics, predominantly of the later age groups,
from the City but also from outside, who have yearly
examinations of their fundi after pupillary dilation.
In June 1978 there were six patients (of whom five
were living within the City) who had symptoms of
RP and who were attending the Clinic. There was

also one further patient, identified in 1978, but who
did not develop night blindness until 1980 to 1981.
These patients all had simple RP, that is, they did
not have deafness, polydactyly, mental retardation,
neurological signs, or other evidence of a syndrome
known to be associated with either RP or diabetes
mellitus. Four of the symptomatic patients were

isolated and two were familial. The Diabetic Clinic
consists of 8000 to 10 000 patients (Dr A D Wright,
1984, personal communication) and so, assuming
that there is no higher frequency of RP among
diabetics than among the population at large, this
would give a prevalence of symptomatic RP among
adults of 1 in 1333 to 1 in 1666.

Discussion

Multiple sources were used in an attempt to over-

come the difficulties inherent in ascertaining all
patients with a disease that is often mild, producing
few symptoms. Since no outpatient diagnostic index
is available for the Birmingham and Midland Eye
Hospital, and few consultants or general practi-
tioners maintain one, an underascertainment of
patients not currently attending a clinic, particularly
those diagnosed some years ago, was expected.
However, the Social Services Register records all
patients with sufficient visual symptoms to lead to
their being registered as blind or partially sighted.

In spite of our efforts to obtain complete ascer-
tainment of symptomatic patients, we considered
that our study was somewhat biased towards finding
patients with affected relatives and with severe
disease. One piece of evidence for this was that 30
patients were ascertained only through their
affected relatives. There is likely to be a pro-
portionately similar group of isolated patients, not
ascertained in this way because they had no affected
relatives. Since the proportion of isolated index
patients was 37% (see following paper) perhaps
about 15 or more patients should have been ascer-
tained. Secondly, there were four patients who
would have been classified as untraced had their
affected relatives not been able to tell us their
whereabouts.
There is no evidence that RP affects duration of

life, and so the prevalence of the disease at an age
when all patients are manifesting symptoms should
be equal to the birth frequency of persons destined
to develop the disease during their lifetime. How-
ever, symptoms may not be severe enough to cause
a patient to seek medical advice until late in life
(table 5). On the other hand, few elderly patients
with RP are likely to continue attending doctors,
and therefore are more likely to have missed
ascertainment through one of the sources listed in
table 1. Perhaps the observed prevalence in the City
population in the age group 45 to 64 years (table 3)
is nearer to the true birth frequency of the disease,
apart from the likelihood of underascertainment of
isolated cases mentioned in the previous paragraph.
However, if there is no association between the

development of diabetes mellitus and retinitis pig-
mentosa, then the nrevalence of the uncomplicated
disease among adult diabetics attending the out-
patient clinic at the General Hospital, Birmingham
gives an accurate idea of the true prevalence and
birth frequency. This figure lies between 1 in 1300
and 1 in 1700. There is no reported genetic
association between retinitis pigmentosa and dia-
betes mellitus, but it is possible that an environ-
mental factor which causes, or helps to cause, the
non-genetic variety of retinitis pigmentosa could
also play some part in the development of diabetes.
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This observed prevalence can be compared to that
recently found in China' of 1 in 4016, obtained by
"the screening of 24 100 individuals by ophthalmic
workers". If the 24 100 individuals comprised all age
groups, the figure is probably compatible with that
obtained from the population of the Diabetic Clinic,
which was shifted towards the older age groups. The
extent of this shift is indicated by the age distribu-
tion of another adult diabetic clinic (figure).

. ~. Population resident in East Midlands, 1981
X PFbtientsatteding the Diabetic clinic of

0ueerf Medical Centre, Nottkxan,1983

.\
*-\. w~

/x

It is interesting that 17-5% of the patients
examined after being referred with a diagnosis of RP
turned out to have another ophthalmological dis-
order. This indicates the importance of confirming
the diagnosis in an index patient before making
observations on the natural history or genetics of the
disease, and it makes one hesitate about accepting
conclusions based on questionnaires.2

We thank the ophthalmologists, opticians, and
general practitioners who referred patients; we are
grateful to Mr Vawda of the City of Birmingham
Social Services Department for allowing us access to
the registers for the blind and partially sighted; we
thank the secretary of the West Midlands Branch of
the Retinitis Pigmentosa Society for names of
members; and we thank Dr A D Wright and Dr J
Milles for referring to us those diabetic patients who
had retinitis pigmentosa. We are grateful to Mr A B
Neale of the Central Statistical Office, City of
Birmingham, for providing data for table 4 and to
Dr R B Tattersall for data for the figure. SB is very
grateful to the Research Committee of the West
Midlands Regional Health Authority for financial
support during this study. We also thank Mrs J
Greenacre and Mrs J Cole for secretarial assistance.

0 10 20 30 40
Years

50 60 70

FIGURE Percentage age distribution ofdiabetic patients
compared to that ofthe local population. (Diabetic data
supplied by DrR B Tattersall and population data taken
from the 1981 census published by the GB Office of
Population Censuses and Surveys.)

References

Hu DN. Genetic aspects of retinitis pigmentosa in China. Am J
Med Genet 1982;12:51-6.

2 Boughman JA, Conneally PM, Nance WE. Population genetic
studies of retinitis pigmentosa. Am J Hum Genet 1980;32:223-
35.

Correspondence and requests for reprints to Dr S
Bundey, Department of Clinical Genetics, Infant
Development Unit, Birmingham Maternity Hospital,
Birmingham B15 2TG.

30-

a.

I
CA

c

L10-
06

420

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jm
g.bm

j.com
/

J M
ed G

enet: first published as 10.1136/jm
g.21.6.417 on 1 D

ecem
ber 1984. D

ow
nloaded from

 

http://jmg.bmj.com/

