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SUMMARY

Background. Emergency admission rates have been rising
rapidly in Britain. Studies defining the underlying factors are
needed.

Aim. To determine the principal diagnoses, demographic,
and socioeconomic factors associated with emergency
medical admissions.

Method. Cohort study based on the Greater Glasgow
Health Board population of 810 423 adults. A fully
anonymized dataset linkage of 43247 adult emergency
admissions to Glasgow medical beds in 1997 was obtained.
Emergency admission rates were analysed by diagnosis,
age, sex, Carstairs’ deprivation category, and by individual
general practices (after adjustment for other factors).
Results. The commonest principal diagnoses were chest
pain (9.6%), chronic obstructive airways disease (5.6%),
angina (5.4%), heart failure (4.1%), and acute myocardial
infarction (3.9%). Twenty-one per cent of patients were
coded as having ‘ill-defined signs or symptoms’. Emergency
medical admission rates rose with the age of the patient,
doubling with every two decades’ age increase. Admission
rates for patients from deprived areas were twice those from
affluent areas. Males were more frequently admitted than
females (adjusted odds ratio = 1.19). After adjustment for
age, sex, and deprivation, the general practices’ emergency
medical admission rates showed an almost twofold differ-
ence between the top and bottom deciles.

Conclusion. Emergency medical admission rates are high-
er among the elderly, males, and deprived populations. This
has implications for equitable resource distribution in the
National Health Service. Admissions for exclusion of
myocardial disease were common; however, myocardial
infarction was not the final diagnosis in two-thirds of these
patients. The large variation between the general practices’
admission rates requires further investigation.
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Introduction

National Health Service have been profound, with winter bed
crises, growing waiting lists, and adverse media rep@eeral
possible approaches to managing this problem have been pro-
posed'® and considerable extra finance was recently allocated by
the United Kingdom government. However, until there is a better
understanding of underlying factors, such changes may not help.

In Scotland, emergency admissions have increased by 50% in
the past decadeThe greatest rise in emergency admissions was
for patients admitted to medical rather than surgical bdde
admission rate of patients aged over 65 years was more than
twice that of younger patientsHowever, between 1981 and
1994, population ageing explained less than 6% of the total
increase in emergency admissidrBther potentially important
contributory factors, such as sex and deprivation, are poorly
understood.

As many as 50% of all emergency admission patients may have
referred themselves to hospitalhe ‘gatekeeper’ function (decid-
ing whether patients require emergency admission) must therefore
operate for emergency admissions in both hospital accident and
emergency departments and general practivés.analysed data
for 43 247 consecutive emergency medical admissions in Glasgow
in terms of patients’ commonest diagnoses, demographic and
socio-economic factors, and their general practices.

Method

The Scottish Morbidity Record dataset number 1 (SMRO01) con-
tains details of all hospital consultant episodes in Scofiahd.
fully anonymized extract of records from this dataset was
obtained for all Greater Glasgow Health Board residents admit-
ted as emergencies to all medical specialties during 1997. The
medical specialties were general medicine, cardiology, metabolic
disease, gastroenterology, geriatric assessment, nephrology,
rheumatology, respiratory medicine, homoeopathy, pain control,
haematology, medical intensive care, and coronary care. This
extract provided details of patient’s age and sex, residential post-
code, registered general practitioner (GP), and discharge diagno-
sis coded according to the 10th revision of the International
Classification of Diseases (ICD-18)To calculate emergency
admission rates, similar population denominator data for patients
registered with GPs in Glasgow were obtained from an
anonymized extract of the Greater Glasgow Health Board’s
Community Health Index.

Patients’ postcode sectors were matched to deprivation cate-
gories derived from the Carstairs’ ScHrasing 1991 census
data’? This validated score is based on four census variables:
male unemployment, domestic overcrowding, car ownership, and
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Statistical analyses

Emergency medical admission ratios for individual general prac-
tices, indirectly standardized for the age, sex, and deprivation
categories of their practice populations, were calculated using a
customized Microsoft Access database. These ratios were stan-
dardized to an expected value of 100. Confidence intervals were
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derived using the Poisson distributiSrSpearman’s rank corre- Per 1000; Table 2).

lation and logistic regression with forward stepwise selection of The age-specific admission rates of males were higher than

variables were both performed using SPSS. hose of females at all ages (Figure 1). After adjustment for age
and deprivation, males had an admissions odds ratio of 1.19

compared with women (95% confidence interval = 1.17 to 1.22;

Results Table 3).
In 1997, the Glasgow Community Health Index held details for There were 216 general practices in Glasgow, comprising 624
810 423 Glasgow residents aged 15 years and over who wepgactitioners with a median of 1496 patients. After standardizing
registered with Glasgow GPs. The Community Health Indexor age, sex, and deprivation category, there was a 1.9-fold varia-
database had an excess of 9.5% above the corresponding 1988 in admission ratios between the top and bottom practice
mid-year census estimate of 739 862. Most of this excess (68%eciles (70.7 versus 132.4; Figure 2). In 1996, there were 40792
comprised males in the 25- to 54-year-old age range. emergency medical admissions aged over 15 years. There was a

In 1997, there were 43 247 emergency medical admissions dfighly significant correlation between the general practices’ stan-
Glasgow residents aged 15 years and over who had Glasgalardized emergency admissions ratios for 1996 and 1997
GPs. This excludes the 4524 admissions to Glasgow hospitals (Bpearman’s rank= 0.78;P<0.00001).
patients not resident locally, 839 emergency admissions of
Glasgow residents to hospitals elsewhere in Scotland, and 7  scussion
admissions to Glasgow hospitals of local residents whose G
were not on the Glasgow medical list. Both of these datasets hddnis study reports an analysis of some 43 000 recent emergency
complete information on age and sex. Postcode data were almdggdical admissions in Britain's largest and most deprived health
complete (Table 2). authority (51% of the population living in deprivation categories

After categorizing admissions by diagnostic groups using thé and 7 compared with 20% in the rest of Scotlahé)Our
Chapters of the International Classification of Diseases, the confiesults highlight the steep rise in emergency admissions with
monest diagnoses were cardiovascular disease (27.2%), follow#ttreasing age, with rates doubling for every two decades’ age
by symptoms, signs, and abnormal findings (Chapter XVIiI,increment'!® The greater age-specific emergency admission
21.0%), respiratory disease (15.1%), and poisoning (8.2%). Thiates for males are consistent with a higher male mortality at all
five commonest specific diagnoses were chest pain (9.6%), forges; this has only recently been recognized.
lowed by chronic obstructive airways disease (5.6%), angina Socioeconomic deprivation was strongly associated with
(5.4%), heart failure (4.1%), and acute myocardial infarctionincreasing emergency medical admission rates. This is consistent
(3.9%). Chest pain, angina pectoris, and myocardial infarctiowith a recent study showing increased emergency admissions
together accounted for 18.9% of all emergency medical admissmong the deprived elderly in NottinghamsHf&urthermore,
sions (Table 1). epidemiological studies have shown deprivation to be associated

The crude annual admission rate was 53.4 admissions p&ith increased incidence and mortality in many conditions lead-
1000 Glasgow residents per year (Table 2). Admission rateisig to emergency medical admission, including myocardial
increased steeply with age, doubling with every two decades’ agefarction !¢ stroke!” chronic bronchitisi® asthmal® lung
increase from 15.4 per 1000 among those aged 15 to 24 yearsncerk’ upper gastrointestinal haemorrh&yend self-poison-
old to 224 per 1000 in those aged over 85 years (Table 2 aridg.?? The biological mechanisms linking such conditions with
Figure 1). Patients from the most disadvantaged deprivation catdeprivation are complex and poorly understood, but probably
gory had more than double the admission rate of patients froinclude smoking, high blood pressure, low dietary antioxidants,
the most affluent deprivation category (32.1 per 1000 versus 73ihcreased thrombogenesis ardlicobacter pyloriinfection323

Table 1. ICD-10 chapters and principal discharge diagnoses for emergency medical admissions in Glasgow (1997).

ICD10 codes Chapter Main code
Chapter Main code Description n % n %
IX Diseases of the circulatory system 11764 27.2
120 Angina pectoris 2328 5.4
150 Heart failure 1758 4.1
121 Acute myocardial infarction 1694 3.9
- Other diseases of the circulatory system 5984 13.9
XVl Symptoms, signs and abnormal clinical and laboratory
findings, not elsewhere classified 9079 21.0
RO7 Pain in throat and chest 4171 9.6
R55 Syncope and collapse 1043 2.4
- Other symptoms, signs, and abnormal clinical and laboratory findings 3865 8.9
X Diseases of the respiratory system 6527 15.1
Ja4 Other chronic obstructive pulmonary disease 2432 5.6
J18 Pneumonia, organism unspecified 1105 2.6
J22 Unspecified acute lower respiratory infection 1063 25
- Other diseases of the respiratory system 1927 4.5
XIX Injury, poisoning, and other consequences of external cause 3567 8.2
T39 Poison by nonopioid analgesics antipyretics and antirheumatics 1162 2.7
- Other injury, poisoning, and other consequences of external cause 2405 5.2
- - Other ICD-10 chapters 12310 28.4 12310 28.5
Total (all diagnoses) 43 247 100 43 247 100
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Table 2. Age, sex, and deprivation characteristics for emergency medical admissions in Glasgow (1997).

Emergency Population Emergency medical
medical admissions (from Community Health Index) admission rate (95% Cl)

Characteristic n n Admissions per year x1000
Sex

Male 20740 394 575 52.6 (51.8-53.3)

Female 22507 415 848 54.1 (53.4-54.8)
Age?

15-24 1940 126 193 15.4 (14.7-16.1)

25-34 3024 170 400 17.7 (17.1-18.4)

35-44 3776 150 338 25.1 (24.3-25.9)

45-54 4925 114152 43.1 (41.9-44.4)

55-64 7141 96 558 74.0 (72.3-75.7)

65-74 9811 84 695 115.8 (113.6-118.2)

75-84 8623 50197 171.8 (168.2-175.4)

85+ 4007 17 890 224.0 (217.1-231.0)
Carstairs’ deprivation category®

1 (most affluent) 2438 75992 32.1 (30.8-33.4)

2 2365 66 538 35.5 (34.1-37.0)

3 2512 63 303 39.7 (38.1-41.3)

4 5048 112820 44.7 (43.5-46.0)

5 4145 72 284 57.3 (65.6-59.1)

6 9845 183 378 53.7 (52.6-54.8)

7 (most deprived) 16 883 231 062 73.1 (72.0-74.2)

Deprivation category missing 11 5046
Total 43 247 810 423 53.4 (52.9-53.9)

aAge (in years); Psee Carstairs and Morris.

across geographical areas containing about 6200 individuals.

3007 Because not all these individuals will be equally deprived, this
250 analysis may underestimate the effects of individual socioeco-
200 egories have been shown to be effective measures of individual

social statug® Such ecological analyses can usefully identify and
describe associations, highlighting areas for more detailed ana-
150+ lytical research.

Even after adjustment for age, sex, and socioeconomic depri-
vation, an almost twofold variation in emergency medical admis-
sion rates between GP practices remained. The high correlation
between the practices’ emergency medical admission ratios for
1996 and 1997 suggests that these gradients are consistent and

100-
50+ I I
- | T l T T T T T real. We suspect this variation to have a complex multifactorial

0-
15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ aetiology. It may reflect differences in need, in supply-side fac-

EMA rates (admissions/1000/annum)

Women g Men \ nomic effects on admission likelihood. Carstairs’ deprivation cat-

Age (years) tors such as bed availability, and in the behaviour of both GPs
- - — and hospital doctorsWe are not aware of evidence that prac-
Figure 1. Emergency medical admission (EMA) rates by age and sex. tices with higher or lower admission rates are achieving different

clinical outcomes. This merits further investigation.
Deprivation may also affect GPs’ elective referral rafes.  One-sixth of emergency medical admissions in Glasgow had
However, as a substantial number of emergency admissions pré4SPected heart disease. However, two-thirds of these patients
sent as self-referrafsthis important association merits further Were subsequently shown not to have sustained a myocardial
study. |nfarct|on._Echu5|on of myoc_ardlal pathology consumes _S|gn|f|-
Studies such as this have a number of limitations. The routin§2nt hospital resources. Rapid assessment chest pain clinics may
datasets used in the current study were not created for reseaf&ﬁ’rzessem a major advance in clinical management and resource

purposes and may therefore lack precision. However, since botfP€: " . .
the Scottish Morbidity Record is used for contracting and the 1NiS Study demonstrates the urgent need for further investiga-

Community Health Index is used for GP payments, the ”ke“_tion into the reasons for the wide variations between the emer-

hood of bias is low. The Community Health Index inflation of gency.me.dical admission rates Of. different general practlices. It
9.5% was not sufficient to explain the large practice variationﬁls0 highlights the need for a review of resource allocation for
that we found. Furthermore, there were relatively few admission oth primary and secondary care in deprived areas.

among the younger men comprising most of this excess. The

exclusion of the relatively few patients admitted across healtiReferences
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Table 3. Effects of age, sex, and deprivation on emergency admissions in
Glasgow: adjusted odds ratios (1997).

Factor

Odds ratio (95% ClI)

Age

Deprivation: per unit deprivation

: per decade age increment
Sex:

1.54 (1.53-1.55)

men compared with women 1.19 (1.17-1.22)

Standard EMA ratio (x100)

category increment 1.16 (1.15-1.17) 22.
23.
300- -
; . . Ninth _decile\. PR 24.
| First decile o BT \ 5
150 /. ' L
I - 25.
100}~
50 26.
0 . .
216 Glasgow general practices ranked by
standard EMA ratio

Figure 2. Emergency medical admission (EMA) ratios for Glasgow
general practices standardized for age, sex, and deprivation (bars
show 95% confidence intervals).
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