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Abstract
Objectives—To examine the risk of can-
cers other than leukaemia and non-
Hodgkin’s lymphoma in children resident
in the vicinity of nuclear sites in Scotland.
Methods—The study dataset comprised
registrations of cancer other than leukae-
mia and non-Hodgkin’s lymphoma diag-
nosed in children aged under 15 in the
period 1975–94. These were validated for
completeness and accuracy and analysed
in two groups: (a) tumours of the central
nervous system and (b) other malignant
tumours (excluding leukaemia and non-
Hodgkin’s lymphoma). Around each nu-
clear site observed cases (O) were
enumerated and expected numbers (E)
calculated with adjustment for age, sex,
deprivation, and an urban-rural category.
Stone’s maximum likelihood ratio test
(MLR) was used to determine whether
there was any evidence of increased risk of
these neoplasms among children living
within 25 km of one of the nuclear sites
investigated. The significance level of each
MLR statistic was estimated by simula-
tion.
Results—More tumours of the central
nervous system were observed than
expected within 25 km of Dounreay
(O/E=1.14), Hunterston (1.14), and
Rosyth (1.22). These results were based on
2, 26, and 136 observed cases, respectively.
The unconditional MLR was significant
only for Rosyth (p=0.006). The conditional
application of the MLR test for Rosyth was
not significant (p=0.771). For the group of
other malignant neoplasms, the uncondi-
tional MLR test was not significant for any
of the seven sites.
Conclusions—There was no evidence for
generally increased risk of either tumours
of the central nervous system or other
malignant tumours in children living near
nuclear sites. The significant excess of
tumours of the central nervous system
around Rosyth is likely to be due to the
high incidence of these tumours in east
central Scotland. Further investigations in
this area are warranted.
(Occup Environ Med 1999;56:308–314)
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In 1986, a public local inquiry was held into a
proposed development of the Dounreay nu-
clear reprocessing plant in Caithness,

Scotland.1 This inquiry heard that there was
evidence of a marked excess of leukaemia in
people under 25 resident in the vicinity of the
nuclear site.2 The Secretary of State for
Scotland referred this finding to the Com-
mittee on Medical Aspects of Radiation in the
Environment (COMARE). Because an excess
of leukaemia had also been found near
Sellafield, the only other reprocessing plant in
the United Kingdom,3 the committee concen-
trated its investigations and advice on leukae-
mia in the Dounreay area4: however, its original
intention had been to study cancer in those liv-
ing around all seven nuclear facilities in
Scotland.

This study forms part of a systematic
programme of investigation of the incidence of
cancer in children living in the vicinity of all
nuclear sites in Scotland, undertaken for
COMARE. The initial stage in this programme
was to conduct a validation exercise on
registrations of childhood cancer, to ensure
uniform levels of case ascertainment and diag-
nostic accuracy in areas around nuclear sites
and elsewhere. This exercise was completed
first of all for leukaemia and non-Hodgkin’s
lymphomas. In 1996, we reported the inci-
dence of these tumours in the childhood popu-
lations living near the seven nuclear sites in
Scotland,5 using statistical techniques that per-
mit analysis of disease risk in the proximity of a
point source.6–9 The validation of registrations
of other forms of childhood cancer has recently
been completed. This provides the opportunity
to evaluate, for the first time, the risk of cancers
other than leukaemia and non-Hodgkin’s
lymphoma in children living near nuclear sites
in Scotland.

Data and methods
CHILDHOOD CANCER DATA

Registrations of childhood cancer in Scotland
were validated before analysis. Details of all
cancers diagnosed in children aged less than 15
years in the period 1975–90 were extracted
from the Scottish National Cancer Registry.
Registration before 1975 is thought to have
been incomplete10 and postcodes have been
recorded routinely only since 1975. The cancer
registrations were matched to the Scottish
Morbidity Record for Inpatients (SMR1) and
the United Kingdom National Registry of
Childhood Tumours to identify missed regis-
trations, with collaborating pathologists identi-
fying missed cases from searches of hospital
and pathology records. The full dataset was
then subjected to diagnostic validation, with
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panel review of slides where possible, and veri-
fication of case details from medical records.
Childhood cancers diagnosed in the years
1991–4 were obtained from the Scottish case
control study of childhood leukaemia and can-
cer where cases are validated routinely.11

Further details of the validation of brain and
other central nervous system (CNS) tumours
have been published.12

The study dataset for 1975–94 comprised
1539 cases of Hodgkin’s disease and other
non–lymphatic, non-haematopoietic malig-
nancies in the age group 0–14 years. The Birch
and Marsden scheme,13 based on ICD-O,14 was
used to group the tumours into two categories
for analysis: (a) central nervous system tu-
mours and miscellaneous intracranial and
intraspinal neoplasms and (b) other solid
tumours including retinoblastoma, renal, he-
patic, and bone tumours, soft tissue sarcomas,
germ cell trophoblastic and other gonadal neo-
plasms, and carcinoma and other malignant
neoplasms, and Hodgkin’s disease. This sepa-
ration into two groups was a compromise
between the desire to investigate clinically and
biologically distinct subtypes and the necessity
for suYcient numbers of cases for statistical
analysis. Only the tumours of the CNS

comprised large enough numbers for separate
consideration.

NUCLEAR SITES

The seven nuclear sites in Scotland were
included—namely, the Dounreay reprocessing
plant, the electricity generating stations,
Chapelcross, Hunterston, and Torness, and
sites where nuclear submarines have been ber-
thed, Holy Loch, Faslane, and Rosyth (fig 1).
With the exception of Torness, all of the sites
started operations before the start of the study
period, 1975.5 Torness became operational in
1989 and has been included in the analysis for
completeness. Each nuclear site was consid-
ered separately; no pooled analyses were
undertaken.

CONSTRUCTION OF STUDY ZONES AND

CALCULATION OF POPULATION ESTIMATES

Our basic geographical units of analysis were
1981 census enumeration districts (EDs). In
accord with previous studies,5 15 a study zone
was constructed around each nuclear site from
1981 enumeration districts with population
weighted centroids within 25 km of the grid
reference of the site. The analyses for Faslane
and Holy Loch are not independent as the sites
are situated only 11 km apart. Chapelcross is
close to the English border and the part of the
25 km zone which is not in Scotland was not
included in the analysis; however, it was
decided to retain this site in the analysis for
completeness.

Age and sex specific population counts for
enumeration districts were obtained from the
censuses of 1971 and 1981. Population counts
are available for output areas from the 1991
census. We mapped each output area to the
closest 1981 ED. Because of the underenu-
meration in the latest census (estimated to be
−1.4% for those aged under 15),5 we adjusted
the 1991 population counts such that the
adjusted total population over local govern-
ment districts was equal to the revised popula-
tion estimates of the Registrar General for
Scotland.16 Age and sex specific population
estimates for each ED for the study period
1975–94 were calculated as a weighted average
of the population counts for 1971 and 1981
and the adjusted counts for 1991.

CALCULATION OF EXPECTED NUMBERS

Following the method of Carstairs and
Morris17 a deprivation score was computed for
each 1981 ED. From this, five deprivation cat-
egories were created each containing a quintile
of the total population. A five level urban-rural
residence indicator was constructed for each
1981 ED as a weighted average of the
urban-rural indicators for the postcode units
within the ED. Age, sex, deprivation, and
urban-rural specific rates of (a) central nervous
system tumours and (b) other malignant
neoplasms were computed for all Scotland and
applied to the EDs to obtain expected numbers
of cases.

Figure 1 Locations of nuclear sites and boundaries of health board areas in Scotland.
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STATISTICAL TESTS

Several statistical tests for the analysis of
disease incidence in the vicinity of a point
source of possible environmental risk have
been developed.6–9 15 18 Previous evaluation in-
dicates that, for analyses based on Scottish EDs
which include point sources in both densely
and sparsely populated areas, the most power-
ful test is Stone’s maximum likelihood ratio
(MLR) test.5 This test may be applied in the
unconditional or conditional form. The uncon-
ditional MLR test is sensitive both to the
spatial pattern of the observed cases relative to
the point source and the overall ratio of the
observed to expected cases in the study area.
The conditional form of the test is designed to
detect patterns of decreasing risk relative to a
point source, given the overall incidence in the
study area, which may be higher or lower than
expected.

The unconditional MLR test was used to
determine whether there was evidence of
increased risk of (a) tumours of the CNS or (b)
other malignant neoplasms (other than leukae-

mia and non-Hodgkin’s lymphoma) in relation
to proximity to each nuclear site. In each
analysis, the one tailed significance level of the
observed MLR for each nuclear site was deter-
mined from 1000 simulations of cases sampled
from the Poisson distribution. In analyses
where the result of the unconditional MLR test
was significant (at the 5% level) the conditional
form of the MLR was also applied with the sig-
nificance level determined from 1000 simula-
tions of cases sampled from the multinomial
distribution.

For descriptive purposes observed to ex-
pected ratios were calculated with exact 95%
confidence intervals (95% CIs) based on the
Poisson distribution.19 To aid interpretation for
particular sites, cumulative observed to ex-
pected ratios of cases with distance, and the
distribution of the childhood population across
the study zone were plotted.

Results
Table 1 shows the numbers and percentages of
the 1539 cases included in the study dataset
classified by diagnostic group. The numbers of
1981 EDs in the study zones around each
nuclear site are presented in table 2 together
with the average childhood population resident
in each area during 1975–94. The population
densities around the sites vary greatly with a
57-fold diVerence in the population in the least
(Dounreay, population 3190) compared to the
most populous (Rosyth, population 183 185)
zones.

CENTRAL NERVOUS SYSTEM TUMOURS

Table 3 shows the observed (O) and expected
(E) numbers of cases of tumours of the CNS,
the O/E ratios with 95% CIs, and levels of sig-
nificance of the unconditional MLR test for the
seven nuclear sites.

In the zone within 25 km of Dounreay, two
cases were observed compared with 1.76
expected. More cases were observed than
expected in the zones around Hunterston
(1.14) and Rosyth (1.22). The unconditional
MLR test statistic was significant only for the
zone around Rosyth (p=0.006). The condi-
tional MLR test was applied to the data around
Rosyth; this was not significant (p=0.771),
indicating that there was no trend of decreasing
risk with distance from the site. Around the
remaining four sites fewer cases were observed
than expected.

Table 1 Cases (n (%)) in study dataset by diagnostic group, 0–14 years old, 1975–94

Birch and
Marsden code Diagnostic group Cases (n) %

2.1 Hodgkin’s disease 111 7.2
3 Central nervous system and miscellaneous intracranial

and intraspinal neoplasms
601 39.1

4 Sympathetic nervous system tumours 179 11.6
5 Retinoblastoma 86 5.6
6 Renal tumours 133 8.6
7 Hepatic tumours 19 1.2
8 Malignant bone tumours 115 7.5
9 Soft tissue sarcomas 144 9.4
10 Germ cell, trophoblastic, and other gonadal tumours 72 4.7
11 Carcinoma and other malignant epithelial neoplasms 74 4.8
12 Other and unspecified malignant neoplasms 5 0.3
Total 1539 100

Table 2 Number of enumeration districts in study zone*
and population under 15 years of age averaged over
1975–94, by nuclear site

Nuclear site
Enumeration
districts (n)

Average population
aged < 15

Reprocessing plant:
Dounreay 54 3190

Electricity generating plants:
Chapelcross 187 10579
Hunterston 659 41734
Torness 155 7758

Submarine bases:
Faslane 648 41586
Holy Loch 719 43759
Rosyth 3064 183185

*<25 km radius from site.

Table 3 Observed (O) and expected (E)* numbers of cases in study zone, observed to expected ratios (O/E) (95% CI), and p values of the unconditional
MLR test†, by nuclear site, 0–14 years old, 1975–94: central nervous system tumours‡, and other malignant neoplasms§

Nuclear site

Central nervous system tumours Other malignant neoplasms

O E O/E 95% CI
MLR
p Value O E O/E 95% CI

MLR
p Value

Dounreay 2 1.76 1.14 0.13 to 4.10 0.746 1 2.53 0.40 0.01 to 2.20 0.987
Chapelcross 3 6.36 0.47 0.09 to 1.38 0.959 14 9.25 1.51 0.83 to 2.54 0.073
Hunterston 26 22.88 1.14 0.74 to 1.67 0.353 36 35.55 1.01 0.71 to 1.40 0.523
Torness 2 4.45 0.45 0.05 to 1.62 0.944 2 6.16 0.32 0.04 to 1.17 0.751
Faslane 15 21.52 0.70 0.39 to 1.15 0.959 34 37.79 0.90 0.62 to 1.26 0.831
Holy Loch 18 22.74 0.79 0.47 to 1.25 0.835 34 39.12 0.87 0.60 to 1.21 0.883
Rosyth 136 111.55 1.22 1.02 to 1.44 0.006 182 175.59 1.04 0.89 to 1.20 0.296

*Adjusted for age group, sex, deprivation, and urban-rural category.
†From 1000 simulations, with cases sampled from Poisson distribution, for each nuclear site.
‡Birch and Marsden diagnostic group 3.
§Birch and Marsden diagnostic groups 2.1 and 4–12.
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Of the 136 tumours in the childhood popu-
lation around Rosyth, 14 (10.3%) were
ependymomas, 65 (47.8%) astrocytomas, 30
(22.1%) medulloblastomas, 17 (12.5%) other
gliomas, and 10 (7.4%) other types. The
relative frequencies of these subtypes in this
area did not diVer from the rest of Scotland
(÷2=2.22 (4 df); p=0.694). Of the cases, 26%
were diagnosed in 1975–9, 28% in 1980–84,
26% in 1985–89, and 20% in 1990–94. As in
the rest of Scotland, there was a male excess of
cases (76 boys compared with 60 girls). The
age distribution of the 136 cases did not diVer
from that in the rest of Scotland (÷2=0.807 (2
df); p=0.670); 41 (30%) were diagnosed in
those under 5 years of age, 53 (39%) in those
5–9 years, and 42 (31%) in the 10–14 age
group.

Figure 2 A and B shows the cumulative O/E
ratio of tumours of the CNS and the distribu-
tion of the childhood population with distance
from the Rosyth dockyard, respectively. An
excess of cases is apparent across the entire
populated area of the study zone. There is a
localised peak comprising two cases observed
compared with 0.65 expected (O/E=3.06) in
the small population resident between 1–2 km
from the site (population=1009), and a small
excess of observed compared with expected

incidence throughout the remainder of the 25
km zone.

OTHER MALIGNANT NEOPLASMS

In the study zones around Dounreay, Torness,
Faslane, and Holy Loch fewer cases of other
malignant neoplasms were observed than
expected (table 3). For Hunterston and Rosyth
the observed numbers of cases were consistent
with expectation (O/E=1.01 and 1.04 respec-
tively) and the MLR was not significant for
either site. Fourteen cases were observed
around Chapelcross compared with 9.25 ex-
pected (O/E=1.51). These 14 cases were not of
unusual types comprising one case of Hodg-
kin’s disease, one neuroblastoma, one renal,
and one germ cell tumour, three bone cancers,
four soft tissue sarcomas, and three other
epithelial neoplasms. The MLR test for
Chapelcross was not significant (p=0.073).

Discussion
Studies of cancer rates around nuclear installa-
tions have been subject to the criticism that the
choice of fixed spatial or temporal boundaries
can obscure or enhance locally high risk.20 21 We
embarked on this analysis with a clear initial
null hypothesis that the risk of cancers other
than leukaemia and non-Hodgkin’s lymphoma
was not increased in children living in the
vicinity of nuclear sites. The study zones were
defined as in earlier analyses.5 The categorisa-
tion of the data was conservative and deter-
mined before the analysis. With no hypotheses
regarding specific periods or age groups, we
considered the full period for which high qual-
ity childhood cancer data are available, 1975–
94, and the entire childhood age range, 0–14
years.

To consider the possibility of diVerent levels
of case ascertainment in areas around nuclear
sites and elsewhere,22 we preceded our analysis
with validation of all childhood cancers in
Scotland. Identical validation procedures were
used irrespective of where the cases were
resident. A high degree of completeness was
ensured by cross checking cancer registrations
against independent data sources with national
coverage. Moreover, as results of small area
studies may be influenced by relatively minor
data misclassifications, we also attempted to
verify the diagnostic, demographic, and resi-
dential details of all cases. Postcodes of
residence found to be incorrectly recorded (8%
of the tumours of the CNS)12 were revised.
Hence we are confident that there are no
systematic geographical variations in case
ascertainment in the dataset and that the cases
have been allocated accurately to enumeration
districts and study zones in the analysis.

The excess of leukaemia and non-Hodgkin’s
lymphoma in children and young people
resident close to the Dounreay nuclear installa-
tion has been well described, has persisted into
this decade, and does not seem to be accounted
for by the rural nature and relatively high
socioeconomic status of the population of the
area (at least to the extent that these phenom-
ena can be measured).5 In this study we noted
a deficit of other forms of cancer in the

Figure 2 (A) Ratio of cumulative O/E cases by distance from the site and tumour group,
0–14 years, 1975–94, Rosyth. (B) Average population of enumeration districts within 25
km study zone, by distance from site, 0–14 years, 1975–94, Rosyth.
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childhood population living near the site, with
a total of three cases observed (two tumours of
the CNS and one other neoplasm) compared
with 4.29 expected. The overall deficit of can-
cers other than leukaemia and non-Hodgkin’s
lymphoma is consistent with previous investi-
gations in the Dounreay area.23

Fourteen cases of cancers other than tu-
mours of the CNS were found in children resi-
dent near to Chapelcross compared with 9.25
expected. The MLR test did not reach signifi-
cance (p=0.073). Our analysis only considered
that part of the 25 km zone around Chapel-
cross that lies within Scotland. The English
part of the zone was excluded because, firstly,
the numerator data were incompatible due to
the specific validation of the Scottish cases and
the periods for which data were available, and
secondly, the practical diYculties in combining
ward level population data from the censuses of
England and Wales with the ED level popula-
tion data from the censuses of Scotland. In a
parallel analysis based on wards, 48 cases of
childhood cancers other than leukaemia and
non-Hodgkin’s lymphoma were observed in
the period 1966–87 compared with 42.9
expected in the entire 25 km zone around
Chapelcross (O/E=1.12) (J Bithell, GJ Draper,
personal communication). This is consistent
with our finding for cancers other than leukae-
mia and non-Hodgkin’s lymphoma combined
(three tumours of the CNS plus 14 other neo-
plasms, 15.61 expected, O/E-1.09, 95% CI
0.63–1.74). In the ward based analysis, as in
our analyses, the test for an association
between risk and proximity to the site was not
significant.

An excess of tumours of the CNS was found
in the study zone around Rosyth nuclear dock-
yard (O=136, E=111.55) and the uncondi-
tional MLR test was significant (p=0.006).
There were no diVerences between the distri-
butions of the subtypes age or sex of the cases
in the study zone around Rosyth and in the rest
of Scotland. The distribution of the cases
across the Rosyth study zone shows a highly
localised excess at <2 km from the site (fig 2 A)
accounted for by two cases compared with 0.65
expected (O/E=3.06). It is likely that the
significant MLR result is heavily dependent on
these two cases. The histology of both cases has
been reviewed and verified; one was a glioma
diagnosed in 1975 in a child aged 6, the other a
pilocytic astrocytoma in a child of 2 years in
1987.

Relatively little is known about the aetiology
of cancer of the brain and CNS in children.
Several dominantly inherited syndromes con-
fer increased risk, and familial aggregations of
cases have been found,24 but the proportion of
cases likely to be attributable to genetic factors
is unknown. The most consistently reported
environmental risk factor is exposure to radia-
tion, either before birth through maternal x ray
films during pregnancy,25 or through
diagnostic26 or therapeutic27 x ray films in
childhood. However, the low dose and short
exposure time of modern x ray films are
thought to confer a minimal risk.24 It has been
postulated that prenatal and early childhood

exposure to N-nitroso compounds may in-
crease risk. Preston-Martin et al26 showed a
dose-response with maternal consumption of
cured meat during pregnancy, a finding
replicated elsewhere.27 28 There are several
sources of N-nitroso compounds in the envi-
ronment and it is diYcult to imagine why the
Rosyth area should be diVerent from compari-
son with other parts of Scotland. Some paren-
tal occupations and occupational exposures
have been reported to be associated with brain
tumours in oVspring including employment in
agriculture.24 However, Rosyth is in the highly
urbanised central belt of Scotland and a
relatively small proportion of the population in
the area is employed in agriculture. A meta-
analysis, in 1994, of seven studies estimated a
relative risk for brain cancer in children associ-
ated with residential proximity to electricity
transmission and distribution equipment of
1.89 (95% CI 1.34 to 2.67),29 but more recent
studies of childhood brain tumours relative to
residential magnetic fields have found little evi-
dence of an association.30 31 Other potential risk
factors for childhood brain and CNS tumours
have been explored but there have been few
consistent findings.

Rosyth dockyard is in Fife Health Board area
and situated on the north of the Firth of Forth
(fig 1). The 25 km study zone around the site
extends into the city of Edinburgh. It is likely
that most of the neoplasms of the CNS were
diagnosed and treated in the Royal Hospital for
Sick Children in Edinburgh. It is possible that
the observed excess could be an artefact of
better ascertainment in the area close to this
specialist centre. However, examination of the
cumulative O/E ratio with distance from the
site shows a deficit of cases in the immediate
vicinity, followed by a peak in incidence at
1–1.99 km, then by a more modest excess
throughout the remainder of the study area (fig
2 A). This would suggest that diVerential
ascertainment does not account for the in-
creased risk around Rosyth. Evidence from
epidemiological studies of the relation between
measures of socioeconomic status and risk of
childhood brain tumours is limited and
inconsistent.12 24 32 33 McKinney et al12 showed a
substantially higher incidence of these tumours
in children resident in the most aZuent areas
of Scotland than in the most deprived.
However, our analysis included adjustments
for deprivation and urban-rural residence.
Therefore it seems unlikely that the socio-
demographic characteristics of the study area
account for the observed excess.

The study zone around Rosyth extends into
three health boards, and of the population
under 15 60% are resident in Lothian, 24% in
Fife, and 16% in Forth Valley. Analysis of the
validated set of tumours of the CNS for the
period 1975–90 showed that incidence was
higher than the Scottish average in all three
health boards; the standardised registration
ratios were 138 (95% CI 110 to 171), 156 (114
to 207), and 133 (91 to 188) for Lothian, Fife,
and Forth Valley, respectively.12 It is possible,
therefore, that part of the overall excess in the
study zone around Rosyth could be accounted

312 Sharp, McKinney, Black
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for by the higher incidence in these areas of east
central Scotland than the country as a whole.
This interpretation is supported by the nega-
tive result of the conditional MLR test, which
would be sensitive specifically to patterns of
decreasing risk with distance of residence from
Rosyth. There was no evidence of an increased
risk of neoplasms of the CNS around the other
Scottish sites at which nuclear submarines have
been overhauled (Faslane O/E=0.70; Holy
Loch O/E=0.79). Therefore, it seems most
likely that the excess around Rosyth is due, not
to factors specifically associated with the site
itself, but rather is a result of the unexplained
high incidence of tumours of the CNS in that
area of Scotland. Having said this, the high risk
in east central Scotland warrants further inves-
tigation.

Few investigations of nuclear sites in the
United Kingdom and internationally have
reported results for cancers other than leukae-
mia in children. In the cohort of children born
in Seascale, close to Sellafield, an excess of
mortality from cancers other than leukaemia
and non-Hodgkin’s lymphoma up to 1984 was
found (O/E=3.15),34 but, in the years since
1984, there has been no evidence of increased
incidence of these tumours in children in the
area.35 In the 0–4 age group resident within 10
km of Aldermaston and Burghfield there was
evidence of a small but significantly raised
registration rate for other forms of childhood
cancer during 1971–82.36 Results of an analysis
of mortality from brain cancer in people under
25 in areas near 22 nuclear sites in England and
Wales were inconsistent.22 A significantly re-
duced standardised mortality ratio (SMR) for
malignant brain cancers and an increased SMR
for Hodgkin’s disease in areas around six
French nuclear sites did not persist after
correction for multiple tests.37 The risk of all
malignancies other than acute leukaemia and
non-Hodgkin’s lymphoma in areas near 20
nuclear plants in the former West Germany was
not higher than in control areas.38 However, in
the area within 25 km of the Würgassen power
plant in West Germany the incidence of
tumours of the CNS was found to be higher
than the national rate, particularly so within 5
km of the site.39 Zaridze et al reported an
increasing trend, of borderline significance, of
brain tumours in children in association with
increasing proximity to former nuclear test
sites above ground in Kazakhstan, but the
results were not adjusted for rural residence.40

None of these analyses used modern statistical
techniques designed to investigate risk of
disease associated with proximity to a point
source and some considered mortality data
which are likely to be less accurate diagnosti-
cally than incidence data. Despite this, it would
seem reasonable to conclude that there is no
strong evidence for a generally increased risk of
cancers of the CNS or other cancers (other
than leukaemia and non-Hodgkin’s
lymphoma) in children living near nuclear
installations. The results of our study reinforce
this conclusion.

Conclusion
We found no evidence for generally increased
risks of either neoplasms of the CNS or other
solid tumours and Hodgkin’s disease in
children living near nuclear sites in Scotland
during 1975–94. A significant excess risk of
tumours of the CNS was found in the study
zone around Rosyth dockyard. This finding is
likely to be due to a unexplained high incidence
of tumours of the CNS in that part of the
country. Further investigation of tumours of
the CNS in east central Scotland is warranted.
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