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from IgG to IgE. Low serum IgG and high IgE concentrations
in smokers were found by Gerrard et al." That smoking may
influence the immunological response is also indicated by the
fact that it is mostly non-smokers who develop IgG antibodies
and extrinsic allergic alveolitis on exposure to airborne anti-
gens.'5 16 The increased atopic sensitisation in persons with
inherited mucosal defects4-6 supports this theory, which fits the
concept of a mucosal factor in the pathogenesis of atopy.3 The
report of an association between viral infections, increase in
serum IgE concentration, and sensitisation in children may also
be explained by a transient mucosal defect.'7
The prevalence of atopic diseases seems to have increased,

especially in industrialised countries. Allergic rhinitis, for
instance, was apparently rare at the beginning of the nineteenth
century, while it is now common. Such a rapid increase cannot
be explained by a change in man's genetic constitution; it is
also unlikely that an augmentation in exposure to allergens, such
as pollens and animal dander, has occurred. Exposure to
substances that irritate the bronchi, however, has probably
increased, and if IgE antibody production is enhanced by
mucosal damage this offers an explanation for the increase of
atopic airway disease. Blackley's comment in 1873 seems
remarkably foresighted: "Perhaps this [increase] may in part be
due to increased attention ... but it may also be accounted for
by the greater prevalence of those conditions which act as
predisposing and exciting causes."" Air pollution and tobacco
smoking may be such predisposing causes.
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Fracture of neck of the femur: changing incidence

A FENTON LEWIS

Abstract

From 1959 to 1977 the numbers of hospital admissions
for fracture of the neck of the femur increased by a
factor of 2 7. Detailed analysis of data from the Hospital
In-Patient Enquiry for 1968-77 showed that the increase
applied to both sexes and at all ages over 45. The true
incidence rate increased in parallel with the admission
rate, and only a small part of the increased number of
admissions was explained by the increasing numbers of
the elderly.
The increasing incidence of fracture of the neck of the

femur imposes great strain on hospital resources, par-
ticularly trauma and orthopaedic departments, and
merits urgent investigation. An explanation for the
increase might be that the experience of one demand-led
condition characterises a greater need for health care
among the elderly for other conditions.
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Introduction

Our ability to estimate the incidence of fracture of the neck of
the femur in the national population depends on careful inter-
pretation of hospital activity data. The Hospital In-Patient
Enquiry consists of a 10%' subset of hospital activity data and
counts patients at the time of discharge or death, but the
diagnosis is that pertaining at the time of admission. For
simplicity these figures are described here as admissions.

Hospital admissions

Figure 1 shows the trend from 1959 to 1977 for England and Wales.
Over the 18 years admissions for fracture of the neck of the femur
increased nearly threefold, and except for a peak during the adverse
winter of 1963 the trend was stable from year to year. Two other
conditions are shown for comparison-namely, fracture of the skull
and face and fracture of some other part of the femur. These showed
a pactern over time closely similar to admissions for all conditions.
The 10-year period 1968-77 was examined in more detail. This

avoided the early phase of development of the Hospital In-Patient
Enquiry and gave a period where constant quality of data and reason-
able consistency of clinical practice in treating the condition might be
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expected. Reference tables from the inpatient inquiry give admissions
for the diagnosis in 10-year age bands up to 85, and fig 2 shows the
trend over the decade studied for men and women aged 45 and over.
The estimated number of admissions for men of all age groups
increased by 55%, over the 10 years and for women this increase was
65",. The age-specific admission rate increases by a factor of about
3 for every decade, and this age effect was maintained over the period,
as was the relation between the sexes (around 2 to 1 in the older age
groups).

Do admissions reflect true incidence?

True morbidity data that will permit a valid comparison over time
are almost impossible to obtain. Most of what we know about
disease is gained during treatment and tells us not about the population

ICD 820
Fracture of neck
of femur

ICD 800-804
Fracture of skull and
face

IC......CD 821
Fracture of other and
unspecified part of
femur

1960 1965 1970 1975

FIG 1-Estimated hospital inpatient admissions (England and Wales) for
fracture of neck of femur and other conditions. Admissions for "All con-
ditions" reduced to comparable scale by dividing by 200 (Hospital In-Patient
Enquiry).

45-54 55-64 65-74

Age group

75-84 -85

FIG 2-Hospital inpatient admission rates (England and Wales) for men and
women in 1968 and 1977 where diagnosis on admission was fracture of neck
of femur (Hospital In-Patient Enquiry). Standard errors approximately 10%
of rates shown.
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but about those who seek and manage to obtain health care. The
crucial question is therefore whether the increase in admission rates
truly represents an increase in age-specific incidence. Fracture of the
neck of the femur requires admission to hospital, usually as an
emergency, though transfers are reasonably common when the initial
admitting hospital cannot provide elective treatment. Thus some
admissions will not represent a new fracture, and transfers between
hospitals are usually counted as two separate admissions. Estimating
the true incidence from admission data1 2 not surprisingly showed that
the incidence was very close to the number of immediate admissions
plus some of the transfers and some where coding has proved unsatis-
factory. We are more concerned with the stability of this relation over
time, but the proportion of admissions classified as immediate
remained constant at around 755, over the whole decade (around 16"'
being transfers in and the remainder waiting-list or booked cases).
Hip arthroplasty features increasingly in the elective treatment of

fracture of the neck of the femur. Of the 8650 hip arthroplasties
performed in trauma and orthopaedic departments in 1968, 36 1',
were for fracture of the neck of the femur, and these cases accounted
for 12 5", of all admissions for the fracture. By 1977, 27 080 hip
arthroplasties were being performed, of which 31 9"O were for the
fracture; and these accounted for 21 5",) of all admissions for the
condition. Probably this was the only major change in clinical practice
over the decade, and the remaining data showed considerable evidence
of consistency.

Hospital stay-The duration of stay for men remained constant at
34 days, and for women showed a small but non-uniform reduction
from 43 to 39 days. In contrast, the overall duration of stay for all
conditions fell by 12 8)0 from 15 6 days in 1968 to 13 6 days in 1977.

Mortality in hospital among patients admitted for fracture of the
neck of the femur remained constant over the decade at 161') for
men and 1680,, for women; this was about 20 times the expected for
a population of the same age. The Hospital In-Patient Enquiry
records the number of deaths during the inpatient spell for which the
diagnosis on admission was fracture of the neck of the femur. This
does not mean that death was caused by the fracture, and such deaths
greatly outnumbered registered deaths in which fracture of the neck
of the femur was the stated cause. These hospital mortality figures are,
however, more relevant, and a similar increased mortality has been
observed in people falling at home,3 as has the increased risk of
ischaemic heart disease in both sexes after fracture of the neck of the
femur (J A Baldwin, J Fedrick, L E Gill, H Simmons, paper in
preparation).

Admnission and discharge rates-Regional admission rates for the
fracture varied by a factor of 2 to 1. Table I, however, shows an
increase in admission rates over the period for all 14 English health
regions together with Wales, though the size of the increase varied
from 18"l, in the Oxford region to 112"' in the South-western. There
was, however, a significant correlation between the discharge rates for
the two years (r=0055; p<005)-that is, those regions with high
admission rates in 1968 tended to be those with high rates in 1977. In
general, pressure on hospital beds leads to shortening of the length of
stay in an attempt to meet increased demand. Were this so for fracture
of the neck of the femur there would be a negative correlation between
the change in the discharge rate over the decade and the change in the
mean duration of stay. In fact, the 15 regional figures showed a

TABLE I-Admission rates and duirations of stay for fractures offemoral nieck in
14 regions of England and in Wales in 1968 and 1977. Regions were regional
hospital boards in 1968 but regional health authorities in 1977. Admission rates
given by region of residence for both years

Admission rates'10' M<ean duration of stay
Region population (days)

1968 1977 1968 1977

Northern 6-6 8.0 38.9 40-1
Yorkshire 4.7 8.3 43.8 35-8
TIrent . . 51 69 43-0 38 1
East Anglian 4.4 8.6 28 5 35 2
North-west Thames 5 5 6.6 40 7 33 2
North-east Thames 37 78 47-7 52.7
South-east Thames 53 105 31 3 33.7
South-west Thames 6-4 11 5 41-1 35.7
WVessex 5.1 8 1 29-4 30 5
Oxford 5 0 5-9 50 3 23 0
South Western 5 2 110 42-9 43.7
West Midlands 4 9 7 3 38X0 32 3
Mersev 3-4 6 3 58 5 49.5
North Western 4.4 5 9 50 4 42 2
Wales. 69 10.9 34 5 34 0

England and Wales 5 1 8 2 41 0 37 5
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correlation between the change in admission rate and the change in
duration of stay that was significantly positive (r = 0 57; p < 0 05); and
this well illustrates the demand-led nature of the condition, the
response in providing health care being highly elastic. This, of
course, is essential if we are to conclude that true incidence is a con-
stant proportion of hospital admissions, and it is important that there
should be confirmatory evidence of this.

Surgical treatnient-During 1972-7 the proportion of patients
admitted who were treated by operation remained constant at around
70". Hospital mortality was rather higher in those who were not
operated on, and the relative risk of dying for them was 132 (95("
confidence limits 1-22, 1-43).

Trawsfer to other uinits.-The geriatrician features increasingly
in rehabilitation after fracture of the neck of the femur, and patients
may be transferred to beds outside trauma and orthopaedic depart-
ments. These accounted for 19o) of the beds used for the fracture in
1977 compared with 16,, in 1968. The specialty from which patients
were discharged, however, showed no discernible trend, with just
over 90", of all discharges being from trauma and orthopaedic beds.
Although this trend is important, representing an increase of 76"(, in
the use of other beds, it does not disturb the overall pattern of
consistency.

Effect of an aging population

Fracture of the neck of the femur has long been known as character-
istic of aging; Sir Astley Cooper noted over 150 years ago the thinning
of bones that accompanied aging. There is now evidence that falls
characterise illness and disablement with advancing age.4"' Table II
shows the change in the expectation of life for each sex over 25 years.
The improvement is greater for women, and particularly for elderly
women, so that this demographic change itself would lead to an increase
in cases of fracture of the femur even without a change over time in
age-specific incidence.

TABLE iI-Expectationi of life in years show.ing change over 25 years (home
popiulatiotn of Eniglanid atnd Wales)

Males Females
Age

(yecars) increase increase
1948-50 1973-5 over 25 1948-50 1973-5 over 25

Nyears years

0 66 3 69 5 4 8 71 0 75 7 6 6
5 64-2 66 0 2 8 68 4 72-0 5-3
15 54-6 56 2 2 9 58-7 62 1 58
25 45 3 46 6 2 9 49-4 52 4 6 1
35 36() 37-0 2-8 40-1 42 6 6 2
45 27 0 27 7 2 6 309 33-2 7 4
55 188 19 4 3-2 22-4 244 8 9
65 12 2 124 1 6 14-6 164 12 3
75 7 2 74 28 8 5 98 15 3
85 4 2 46 9 5 48 5-6 167

An age-standardised admission ratio, comparable to the standardised
mortality ratio, was calculated by applying the age-specific rates for
1968 to the population in each age band for 1977 to produce an
expected number of admissions for that year. The observed value
divided by this expected value gives the standardised ratio, which was
142 for men and 143 for women. The effect was therefore almost
identical for men and women despite the large difference in admission
rates between them (fig 2). The admission rate for men per 10 000
population increased by 51 6"t, over the decade (3 94 against 2 60),
and 81 " of this increase was independent of the change in age structure
of the population. For women the admission rate increased by 62 9"',
(12 80 against 7-86), and 68", of this change was independent of the
change in age structure of the population.

Discussion

For the demand-led condition of fracture of the neck of the
femur we have objective and reliable evidence that the incidence
in older age groups and in both sexes increased materially (by
60 6"() during 1968-77. The age-adjusted component of this
change was the greater part (almost 700)) and was identical in

the two sexes, though the data were not robust enough to indi-
cate whether this effect applied equally to all age groups.
We do not know whether this increase is attributable to a

greater frequency of falls or to an increased risk of fracture when
falling. Accelerated bone loss may have a hormonal or nutritional

6origin, and further examination of trends specific for age and
sex may shed more light on this. There remains, however, the
possibility that diminished activity in our society contributes to
accelerated bone loss.

Reasons for an increased frequency of falls give rise to even
greater speculation. Various retrospectively plausible suggestions
may be put forward to explain what has happened. Alcohol
consumption rises steadily, as does the use of drugs, particularly
psychotropic drugs. The overall increase in alcohol consumption
is known, and the General Household Survey 19787 disclosed
that 4200 of men and 550"0 of women took medication during the
14 days before the interview, the proportions rising to 61° and
740(, respectively in those aged 75 and over. In that age group
90 (, of the drugs were on prescription, and the remedy therefore
rests with the prescribers.

If the similarity of the age-adjusted effect in the two sexes, as
shown by these data, is genuine, this at least suggests that we
should look for a factor that applies equally to men and women.
There are very few demand-led conditions that affect both sexes
and for which there is reasonable evidence that the provision of
health care is adequate to meet that demand by hospital admission
and subsequent open operation. Hospital admission is the only
form of health care that is at present adequately documented
nationally to provide reliable data, and even then we are
restricted to conditions that are sufficiently common to provide
adequate sample numbers for the Hospital In-Patient Enquiry.
Were there other conditions meeting these criteria, then we
could compare them and see to what extent there was a common
factor suggesting increasing age-specific dependency on health
care in the population. Without other such conditions there
must remain some uncertainty about an intriguing and worrying
explanation-namely, that our society is becoming less healthy
and more dependent on health care, at any given age, than in the
past.
Whatever the reason, the increase in need for hospital care to

treat fracture of the neck of the femur has a major impact,
particularly on departments of traumatic and orthopaedic
surgery. The proportion of occupied beds in these departments
devoted to the care of the fracture rose from 13 3%0 to 18-30/o
over the decade, while at the same time a higher proportion of
the total care was being provided in other departments, making
an overall increase in bed use of 480%. The additional 16 000
admissions a year used about 600 000 bed-days at a cost of £40
million yearly. Returning to the number of admissions of 1968
for fracture of the neck of the femur would free 1650 mainly
orthopaedic beds for patients on wait-ng lists-that is, about 9%/O
of the total capacity of trauma and orthopaedic departments.
The change in dependence on health care for the fracture may

be interpreted as a change in effective age for health-care
purposes (the horizontal interval between the 1977 and 1968
lines in fig 2), which was of the order of two to four years over
the decade. Is this just a change of a highly specific nature
affecting just one condition or is it indicative of greater overall
dependence in the population ?

I am indebted to members of the statistics division of the DHSS
for providing data for this study and colleagues in both the NHS and
DHSS for ideas and advice. The views stated in this paper are my own
and not necessarily those of the DHSS.
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SHORT REPORTS

Aspiration around high-volume,
low-pressure endotracheal cuff
Evidence suggests that low-pressure, high-volume endotracheal tube
cuffs may permit leakage of material past them.1 2 Studies performed
on dogs' tracheas and on glass tubes used as models of the human
trachea showed that liquid passed around folds in the cuff.3 We report
a case in which material tracked around the folds in a high-volume,
low-pressure cuff that was properly inflated.

Case report

A 65-year-old man had undergone resection of the middle third of his
oesophagus because of carcinoma; his condition deteriorated after the
operation and he was admitted to the intensive therapy unit, where he was
intubated with a 9 mm Mallinckrodt Hi-Lo oral endotracheal tube and
intermittent positive-pressure ventilation was started using a Cape ventilator.
The next day he was placed in the sitting position and barium was inserted
into his upper oesophagus to test oesophageal anastomosis. A chest x-ray film
showed that barium had spilled over into the oropharynx and tracked around
the folds of the inflated cuff into the trachea and left main bronchus (figure).

Aspiration around a low-pressure, high-volume cuff.

The cuff pressure had been checked routinely and was 18 cm water, which
is within the recommended range; there was no audible leak during the
inspiratory phase of ventilation. The peak inspiratory pressure was 24 cm
water and the expiratory pressure atmospheric. The patient himself was
making no inspiratory effort.

Comment

The advantages of high-volume, low-pressure cuffs over low-
volume, high-pressure cuffs are well established.4 5 In the intensive
therapy unit at this hospital low-pressure, high-volume cuffs are used
exclusively. Patients are clearly at risk, however, if material is allowed
to collect in the oropharynx. Frequent sucking out to maintain a clear
oropharynx is essential. Our case serves as evidence that material may
track around the folds of a cuff which is being maintained at a pressure
that is assumed to be safe. We would agree with Bernhard et a12 that a

compromise may be needed, so instead of using the lowest inflation
pressure at which no leak can be detected audibly a pressure of 25 cm
water should be used routinely. This pressure will confer the benefits
of low-pressure, high-volume cuffs but the possibility of aspiration
will be reduced.
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Laburnum "poisoning"
Occasionally there are alarming accounts in the press or on the radio
or television to the effect that a small child has eaten laburnum
seeds and been rushed as an emergency to hospital, presumably in
dire danger. The outcome is seldom heard. Understandably, the
laburnum has come to be regarded toxicologically as an ogre, and
representations are often made to have such trees felled and destroyed
wherever children are likely to come into contact with them.
What is the authority for this view? According to British poisonous

plants,' an invaluable bulletin issued by the Ministry of Agriculture,
Fisheries, and Food, "After the yew tree, the laburnum is the most
poisonous tree grown in Britain; all parts of it are toxic, the wood,
bark and roots being consistently so throughout the year...." The
bulletin goes on to declare that, "Numerous cases are recorded of
laburnum poisoning of human beings who have eaten the flowers or
seeds, or who have carried twigs or bunches of flowers in their
mouths. The features are dilatation of the pupils, stomach pains,
vomiting, giddiness, weakness, coldness of the limbs, incoordination,
and death from asphyxia." Lampe and Fagerstrom2 give an even
more horrifying clinical description. Thus it was only to be expected
that the National Poisons Information Service should annotate its
index accordingly and prepare for the worst whenever a call was
received about this plant. We investigated the outcome of suspected
laburnum poisoning in children in 1979.

Patients, methods, and results

During 1979 all inquiries received from doctors about suspected laburnum
poisoning were carefully recorded and followed up. Among 49 cases,
comprising 20 children under 5 years and 29 aged from 5 to 12, no symptoms
were found in 34. Among the remainder the symptoms were nausea and
vomiting (12 cases), abdominal pain (seven), sore mouth (three), drowsiness
(two), delirium (two), and diarrhoea (one). The duration of symptoms was


