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The aim of the study was to investigate the eVect of social deprivation on the incidence of and survival

from upper aerodigestive tract (UAT) cancers in the U.K. Incidence was calculated on 25 903 cases of

malignant upper aerodigestive tract cancers collected from four cancer registries in the U.K. for the

period 1984±1993. A Cox proportional hazard model was used to determine the in¯uence of depriva-

tion, measured in Carstairs quintiles for crude and cause-speci®c survival on 17 393 of these cases.

Patients with UAT cancers who were younger, males or of South Asian origin were more likely to live

in a deprived area than in an aZuent area. The incidence of UAT cancers in a district was correlated

with deprivation score for the district for both men (r = 0.78) and for women (r = 0.60). People who

lived in deprived areas had a relative risk of 1.25 (95% con®dence interval (CI):1.15±1.35) of dying

from their cancer and of 1.24 (95% CI: 1.13±1.35) of dying from all causes compared with people who

lived in aZuent areas. People living in deprived areas were more likely to get UAT cancer and were

more likely to die from their cancer than people living in aZuent areas. # 1999 Elsevier Science Ltd.

All rights reserved.
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INTRODUCTION

Deprived people have a greater incidence of many cancers

[1, 2] including upper aerodigestive tract (UAT) cancers [3]

(cancers of the mouth, larynx, pharynx and associated struc-

tures). Tobacco and alcohol are the major risk factors for

UAT cancers [4±8], and diet may play a protective role [9±

11]. All these factors are associated with social deprivation

and are interrelated [12±15].

Deprived populations have increased mortality due to a

combination of material, social and behavioural factors [16].

Deprivation has been associated with a higher mortality from

some cancers, including oral cancers [17, 18]. This increase

in mortality is partly due to diVerences in incidence and

partly due to diVerences in survival [19]. Stage at diagnosis

appears to be the most important factor in contributing to the

social class diVerence in survival [19].

The Carstairs deprivation score is a U.K. based composite

measure of deprivation of a residential area which is based

on four variables from census information: overcrowding

(households with 1 or more people per room), social class,

unemployment in men and car ownership [20]. It is a mea-

sure of the material deprivation of the population of an area

and is particularly closely associated with mortality and mor-

bidity [20].

The aim of this study was to investigate the eVect of

deprivation on the incidence of and survival from UAT can-

cers in four cancer registry areas in the U.K.

MATERIALS AND METHODS

In a multiregional collaborative study, data were collected

from the Thames, West Midlands, West of Scotland and

Yorkshire cancer registries in the U.K. on all cases of UAT

cancers (ICD10: C00±C14, C30±C32) diagnosed from 1984

to 1993. This included cancers of the lip, mouth, pharynx,
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larynx and salivary glands. The records were recoded from

ICD9 to ICD10. This included all people registered with

malignant UAT cancers resident in these regions and 40% of

the cases registered in the U.K. during this period.

A Carstairs score and U.K. based Carstairs quintile was

allocated to each individual based on their enumeration dis-

trict of residence, which was found by linking with their

postcode. The data were based on the 1991 census. A mean

Carstairs score was also calculated for each district health

authority. Two ethnic categories of South Asian (Indian,

Pakistani and Bangladeshi) and `other' were determined

using surname and place of birth. Tumour, node and metas-

tases (TNM) staging was not available so an `extent of

spread' index was used to categorise cancers into those con-

®ned within their organ of origin, those with local spread,

those with lymph node involvement and those with distant

metastases (Table 1). Cancer registry staV assigned this index

from information in clinical and pathology notes.

Cancer incidence was based on populations from the 1991

census, using World age-standardisation (when the data were

analysed using the European age-standardised rate, results

were similar; data not shown). There were 25 903 cases

available for the analysis.

Both crude survival (from all causes of death) and cor-

rected survival (from death by the cancer) based on informa-

tion from death certi®cates were analysed. Analysis of

corrected survival produced similar results to those of relative

survival, indicating that death certi®cates give a reliable

source of cause of deaths for groups of UAT cancer patients.

The analysis of incidence and the multivariate analysis of

survival were based on 17 393 cases from the Thames and

West Midlands cancer registries where the information was

75% complete. Death certi®cate only (DCO) registrations

and cases with missing information were excluded from the

analysis. Cases not identi®ed as dead were assumed to be

alive. Due to the prevalence of local spread, multiple primary

tumours and metastases in advanced UAT cancers, death

from any cancer was considered as death from the incident

cancer.

The SPSS package was used for analysis with a chi-

squared test to assess diVerences in demographic factors and

the Kaplan±Meier method to analyse survival. Multivariate

analyses were undertaken using a forward stepwise Cox pro-

portional hazard model to determine prognostic signi®cance

of deprivation. The multivariate analysis was undertaken for

each site group (mouth, larynx and pharynx) entering the

variables in the order: extent of spread, site and subsite (for

mouth and pharynx) age, and deprivation. Ethnicity and sex

were not found to be predictive of survival and were not

included in the multivariate analysis. Marital status was cor-

related with deprivation and was less predictive of survival

than deprivation and so was excluded.

RESULTS

Social deprivation was associated with age, sex, ethnicity,

site and geographical area. UAT cancer patients living in

deprived areas had a younger age pro®le than groups living in

aZuent areas; 34% of patients living in deprived areas (Car-

stairs quintile 4/5) were under 60 years of age compared with

29% of patients living in aZuent areas (Carstairs quintile 1

P 0.001, Table 1). Seventy-one per cent of patients living in

deprived areas were male compared with 67% of patients

living in aZuent areas (P 0.001, Table 1). Two thirds of

patients of South Asian origin lived in deprived areas com-

Table 1. Association of deprivation with other tumour and demographic factors

Carstairs quintile 1

(n=5159)

Carstairs quintile 2/3

(n=10 040)

Carstairs quintile 4/5

(n=10 704)

Total

(n=25 903)

n (%) n (%) n (%) n (%)

Sex

Male 3431 (66.5) 6933 (69.1) 7637 (71.3) 18 001 (69.5)

Female 1728 (33.5) 3107 (30.9) 3067 (28.7) 7902 (30.5)

Ethnic origin

South Asian 41 (0.8) 116 (1.2) 303 (2.8) 460 (1.8)

Other 5118 (99.2) 9924 (99.8) 10 401 (97.2) 25 443 (98.2)

Age group at diagnosis

60 years 1523 (29.5) 2843 (35.3) 3677 (45.7) 8043 (31.1)

60±74 years 2240 (18.8) 4655 (46.4) 5048 (42.3) 11 943 (46.1)

75+ years 1392 (27.0) 2536 (25.3) 1971 (18.4) 5899 (22.8)

Not known 4 (0.1) 6 (0.1) 8 (0.1) 18 (0.1)

Site

Lip C00 227 (4.4) 395 (3.9) 392 (3.7) 1014 (3.9)

Mouth C01-C06 1488 (28.8) 2783 (27.7) 3021 (28.2) 7292 (28.2)

Salivary glands C07-C08 408 (7.9) 633 (6.3) 495 (4.6) 1536 (5.9)

Other pharynx C09-10, C12-14 1161 (22.5) 2280 (22.7) 2435 (22.7) 5876 (22.7)

Nasopharynx C11 187 (3.6) 348 (3.5) 354 (3.3) 889 (3.4)

Larynx C32 1688 (32.7) 3601 (35.9) 4007 (37.4) 9296 (35.9)

Extent of spread

Con®ned to organ or origin, level 1 1284 (24.9) 2133 (21.2) 1327 (12.4) 4744 (18.3)

Local spread, level 2 659 (12.8) 1287 (12.8) 1166 (10.9) 3112 (12.0)

Local lymph nodes involved, level 3 860 (16.7) 1778 (17.7) 2010 (18.8) 4648 (17.9)

Metastatic spread, level 4 296 (5.7) 615 (6.1) 511 (4.8) 1422 (5.5)

Not known 2060 (39.9) 4227 (42.1) 5690 (53.2) 11 977 (46.2)
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pared with 41% of other ethnic groups. Patients living in

aZuent areas had a higher proportion of salivary gland can-

cers and a lower proportion of laryngeal cancers (P 0.001)

than patients living in deprived areas. Patients living in

deprived areas had a higher proportion of cancers with lymph

node involvement than patients living in aZuent areas

(P 0.001 Table 1). Twenty three per cent of patients with

complete information for survival analysis lived in aZuent

areas compared with 20% of those with some missing infor-

mation (DCO or missing clinical information).

Social deprivation was associated with increased incidence

of UAT cancers. The age-standardised incidence rate of

UAT cancers (for the combined years 1984±1993) for a dis-

trict health authority was strongly correlated with the mean

Carstairs score for that district. The regression co-eYcient

was higher for men (r = 0.78) than for women (r = 0.60, Fig-

ure 1). Both deprivation and incidence were highest in the

West of Scotland and lowest in South East England (results

not shown).

Patients living in aZuent areas had better crude and cor-

rected survival than patients living in deprived areas (Table

2). Patients in Carstairs quintile 1 had a 48.4% 5 year crude

survival rate for UAT cancers compared with 40.6% for

quintiles 4 and 5 (Table 2, Figure 2a). Patients living in

aZuent areas were also less likely to die of their cancer than

people living in deprived areas with 5-year cause-speci®c

Fig. 1. District age-standardised incidence rate and mean
Carstairs deprivation score. Thames and West Midlands.

Table 2. Survival of people with UAT cancers by deprivation. All sites

Crude survival Cause-speci®c survival

% Surviving % Surviving 95% CI % Surviving 95% CI

1-year survival Quintiles 1 75.3 (74.1±76.5) 85.5 (84.5±86.5)

Quintile 2/3 70.9 (69.9±71.9) 82.4 (81.6±83.2)

Quintile 4/5 69.3 (68.3±70.3) 84.0 (83.3±84.7)

2-year survival Quintile 1 63.3 (62.6±63.9) 77.8 (76.8±78.8)

Quintile 2/3 58.6 (58.3±58.9) 74.2 (73.2±75.2)

Quintile 4/5 56.4 (56.1±56.7) 76.1 (75.5±76.7)

5-year survival Quintile 1 48.4 (47.7±49.1) 69.5 (68.1±70.9)

Quintile 2/3 44.0 (43.8±44.2) 65.7 (64.7±66.7)

Quintile 4/5 40.6 (40.4±40.8) 67.3 (66.9±67.7)

CI, con®dence interval.

Fig. 2. (a) Crude survival according to Carstairs deprivation
score. (b) Corrected survival according to Carstairs depriva-

tion score.
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survival rates of 63.4% and 55.9% for quintiles 1 and 4/5,

respectively (Table 2, Figure 2b).

Deprivation was a risk factor for survival in multivariate

analysis of UAT cancers and of each site group when site,

extent of spread, and age were controlled for. Marital status,

sex and ethnic group were less predictive of survival than

deprivation. Patients living in deprived areas were 25% (95%

CI: 15±35%) more likely to die of their cancer and 24% (95%

CI: 13±35%) more likely to die of any cause than people

living in aZuent areas (Table 3). Patients living in deprived

areas had an increased risk of dying from their cancer of 41%

(95% CI: 24±62%) for cancers of the larynx, 28% (95% CI:

11±47%) for mouth cancer and 31% (95% CI: 17±47%) for

cancer of the pharynx relative to people living in aZuent

areas (Table 3). A multivariate analysis using only the

Thames data (89% complete) produced very similar results

but with wider con®dence intervals.

DISCUSSION

UAT cancer patients who were younger, male and of

South Asian origin were more likely to live in a deprived area

than an aZuent area. A smaller proportion of cases de®ned as

Carstairs quintiles 4 and 5 were over the age of 75 years.

These ®ndings re¯ect the diVerent age, gender and ethnic

composition populations in aZuent and deprived areas.

This study con®rms the ®ndings of others that the inci-

dence of UAT cancers is associated with deprivation

[3, 17, 18]. There was a clear correlation between the district

deprivation score and the incidence of UAT cancers in the

district. This correlation can be explained by the social class

distribution of risk factors, such as smoking and diet, which

are also risk factors for other cancers, coronary heart disease

and stroke. A common risk factor approach to reducing these

risk factors in deprived communities could not only reduce

incidence of UAT cancers but also reduce inequalities in

health.

There is evidence for some cancers that people with social

and material deprivation may present later for treatment and

that this may contribute to the decreased survival [19].

Although deprivation was associated with the extent of spread

at presentation, it had an independent eVect on both crude

and corrected survival in multivariate analysis. DiVerences in

survival from cancer may be due to diVerences in underlying

health status and health risk, reduced material and social

support or diVerences in treatment. There was no informa-

tion on alcohol or tobacco use of patients in this study. The

increased use of tobacco use in deprived populations may

account in part for the increased incidence and reduced sur-

vival of people living in deprived areas. The greater propor-

tion of missing data from deprived populations may also have

in¯uenced the results. DCO cases has been shown to be

associated with reduced survival [21, 22] and in this study

were more likely to have lived in a deprived area. It is likely

that inclusion of these cases would have strengthened rather

than weakened the association between deprivation and sur-

vival. The results suggest that people living in deprived areas

are more likely to get UAT cancer and more likely to die from

it than people living in aZuent areas.
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