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Abstract

The aim of this study was to examine the temporal and spatial epidemiology of oral 

cancer and relate this to selected major risk factors, using published data. Oral cancer 

was defined as lip (ICD 140) and intra-oral (ICD 141, 143-146). The major risk 

factors chosen were tobacco and alcohol. Figures for mortality, incidence and 

population estimates were obtained from the Office of Population Censuses and 

Surveys. For temporal trends age-specific and age-standardised rates were calculated 

for both genders. Spatial distribution was examined by preparing standardised 

incidence ratios for the Regional Health Authorities in England and Wales. In order 

to assess the completeness of modern oral cancer registration, a postal survey of 

pathology departments in England and Wales was undertaken. Figures for tobacco and 

alcohol consumption proved to be imprecise. Other body diseases were therefore used 

as surrogate markers of these factors; lung cancer for cigarette consumption, liver 

cirrhosis mortality for alcohol. Analysis revealed a progressive and sustained reduction 

for lip cancer in both genders during this century. However, despite overall reductions 

for intra-oral cancer, especially in men, significant increases occurred in younger males 

during the last thirty years. These were associated with birth cohorts bom subsequent 

to 1911-12. Similar trends, though far less pronounced were found in females. 

Differences were found in the geographic distribution of lip and intra-oral cancer. 

Correlation of intra-oral cancer with the other body diseases revealed significant 

negative correlations with lung cancer in all age groups, for both genders. Conversely, 

in males, significant positive correlations were found with liver cirrhosis, the closest 

being for those aged 35-64. Positive correlations, though less pronounced, were also



found for females of this age group. These results suggest that alcohol is now a more 

important major risk factor for intra-oral cancer in England and Wales than tobacco.
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1 Introduction

Epidemiology has been described as an embryo of the medical sciences (Rotbman 

1986). Although epidemiological investigation of disease was undertaken during the 

nineteenth century, exemplified by the work of John Snow on the cholera epidemic 

in London from 1848 to 1854 (Cliff & Haggett 1992), systematic principles were 

developed only during the last three decades (Rothman 1986).

Epidemiology has been defined as ’the science of epidemics’ (The Oxford English 

Dictionary 1989), or ’the study of the occurrence of illness’ (Rothman 1986). 

However, Downer (1994) defines epidemiology as ’the study of the distribution and 

determinants of health-related states and events in populations, and the application of 

this study to the control of health problems’. Both of these latter definitions draw 

attention to the fact that, whereas many sciences are directed toward the study of 

disease, in epidemiology the focus is on the occurrence and causes of disease.

The principal aims of epidemiology are:

a) the investigation of the natural history and causes of disease, for disease 

prevention and health promotion;

b) the measurement of health care needs and the evaluation of clinical 

management, to improve the effectiveness and efficiency of health care 

provision (Farmer & Miller 1991).

17



Epidemiological studies have been classified into three main types: descriptive, 

analytical and interventional or experimental (Farmer & Miller 1991. Downer 1994). 

Descriptive studies are used to demonstrate the patterns in which diseases are 

distributed in populations, and aim to identify differences in disease occurrence over 

time, in different geographic locations or in groups with different demographic 

characteristics such as age, gender, race or occupation (Farmer & Miller 1991. Downer 

1994). However, although associations may be identified with risk factors, descriptive 

studies rarely prove cause but can generate hypotheses (Farmer & Miller 1991).

Hypothesis testing is undertaken using analytical studies (Downer 1994). The two 

principal methods are the case-control or the cohort study. In the former, individuals 

with and without a specific disease are recruited from the same population and their 

past histories analysed to discriminate between exposures to suspected causal agents 

in the two groups. For a cohort study, a group without the disease are recruited and 

observed over a period of time to determine which individuals develop the disease and 

which do not. These two groups may then be related to exposure to suspected causal 

agents (Farmer & Miller 1991). Experimental or intervention studies also seek to test 

hypotheses, and are designed to measure the efficacy and safety of particular types of 

health care intervention by prospective, randomised, controlled clinical trials (Farmer 

& Miller 1991. Downer 1994).

Globally, oral cancer accounts for 5% of total body cancers (Cancer Research 

Campaign 1995), although the frequency has been reported to be 1.2% in England and 

Wales (Hindle & Nally 1991). Whilst oral cancer was an important health problem at

18



the turn of the century, attention has been drawn to decreasing mortality since (Binnie 

et al. 1972). However, Hindle and Nally (1991) reported an increase in the numbers 

of new cases and deaths in England and Wales between 1962-67 and 1980-4. The 

detailed descriptive epidemiology of oral cancer during this century has been 

documented in Scotland, (Macfarlane et al 1992), but no such study has been 

undertaken in England and Wales.

There does not appear to be a universally accepted definition of the anatomical sites 

involved in ’oral cancer’. In this study, where references are made to site codings of 

the International Classification of Diseases (ICD) they will relate to the Ninth Revision 

(WHO 1977) unless otherwise stated. The term ’oral cancer’ has been applied to 

cancer of the buccal cavity and pharynx (ICD 140-149) (Boyle et a l 1990). However, 

sites such as lip (ICD 140), salivary gland (ICD 142), nasopharynx (ICD 147) and 

hypopharynx (ICD 148) are included. Smith (1995) states that this is mistaken. Such 

all-embracing groupings of cancers with quite different biological and epidemiological 

characteristics may mask important variations between the component sites (Smith 

1973, 1989. Muir & Staszewski 1990). In their classic monograph ’Oral Cancer in 

England and Wales’, Binnie et al (1972) present data for the sites lip (ICD 140), 

salivary gland (ICD 142), tongue (ICD 141), mouth (ICD 143-144) and oral 

mesopharynx (ICD 145) (WHO 1948. 1958). However they also aggregate the sites 

tongue, mouth and oral mesopharynx as ’intra-oral cancer’. Hindle & Nally (1991) in 

their comparative study adopted a similar classification but also included the code ICD 

149, ’malignant neoplasms of other and ill-defined sites within the lip, oral cavity and 

pharynx’. Johnson & Warnakulasuriya (1993) define ’oral cancer’ as encompassing
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lip (ICD 140) and all intra-oral sites (ICD 141,143-145).

Grouping of sites with common characteristics has been stated to be advantageous 

(Muir & Staszewski 1990). Combining sites increases the number of cases in the 

broader diagnostic group. Moreover, where determination of the primary site is 

difficult, classification problems may be reduced as may variations in site allocation 

over time or in different treatment centres.

In this study the term ’oral cancer’ relates to malignant neoplasms of the separate sites 

lip (ICD 140) and intra-oral cavity (ICD 141,143-146), comprising tongue (ICD 141), 

mouth (ICD 143-145) and oropharynx (ICD 146).

1.1 Aims

The aims of this study, using published data, were:

a) to examine in detail the descriptive epidemiology of oral cancer in England and

Wales from 1901 to 1991.

b) to identify aetiological factors.

c) to analyse the relationships between selected major factors and oral cancer.

Initially, however, it was considered necessary to assess the accuracy of published 

data for oral cancer.
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CHAPTER TWO 

CANCER REGISTRATION
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2 Cancer Registration

2.1 Introduction

2.1.1 History

Although ’Bills of Mortality’ existed in London as early as 1532 (Wagner 1985), no 

systematic collection of statistical material on cancer seems to have been made until 

a general census of cancer was attempted in London in 1728 (Clemmesen 1965). This 

was unsuccessful (Wagner 1991). Subsequently the epidemiology of cancer was based 

exclusively on mortality statistics until the early part of this century (Wagner 1985).

In 1900 an attempt was made to register all cancer patients in Germany who were 

under medical treatment. This survey was a failure and prompted Bashford and Murray 

in the 1905 report of the Imperial Cancer Research Fund in London to advise against 

a cancer census (Wagner 1991). However Wood (1930) in the USA, drawing attention 

to the extent that cancer statistics were based on death certificates, suggested that 

cancer should be a notifiable disease with compulsory registration of all cases. 

Meanwhile, in 1923, the increasing suffering due to cancer was of concern to the 

Ministry of Health in England and Wales (OPCS 1981). Under the aegis of the 

Radium Commission a scheme for recording cases of cancer was introduced (Stocks 

1950). This was intended to monitor the outcome of treated patients (OPCS 1990a) 

but was suspended due to the Second World War (Stocks 1950).
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In 1945 the first population-based registry was established in the South-Western 

Region (Wagner 1985) followed by Liverpool in 1948 (Wagner 1991). Indeed a 

change of emphasis from a series of hospital-based registries to a national registry 

occurred in 1947, when the General Register Office took over responsibility for the 

National Cancer Records System from the Radium Commission (OPCS 1981). In 

1950, 275 hospitals were reporting to 74 centres (Stocks 1950). However by 1958 ten 

regions were covered by regional cancer registries and full national coverage was 

achieved in 1962 (Swerdlow 1986). The General Register Office was merged with the 

Government Social Survey in 1970 to form the Office of Population Censuses and 

Surveys (OPCS) (OPCS 1993) which has since been responsible for the National 

Cancer Registry (Balajaran & Scott 1983). Following further adjustments in 

geographical coverage of regional registries in 1973 and 1985 (Swerdlow 1986), this 

has received data from twelve population-based registries; one for the four Thames 

Regional Health Authorities (RHA) and one for each remaining RHA in England and 

Wales (OPCS 1990a).

A standard classification of disease is essential for statistical purposes (WHO 1967). 

At the turn of the century classification of disease was undertaken using the first 

revision of the International Classification of Causes of Death, formerly the Bertillon 

Classification. Further revisions of this occurred in 1909, 1920, 1929 and 1938 (WHO 

1967). In 1948 the World Health Organization published the Sixth Revision of the 

International Lists of Diseases and Causes of Death, with further revised publications 

approximately every ten years thereafter (Muir & Percy 1991) until the Ninth Revision 

of the International Classification of Diseases (WHO 1977). Despite these multiple
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revisions, Macfarlane et al. (1992) consider there have been no major alterations to 

the Classification regarding oral cancer during this century. The ICD codings relating 

to neoplasms are primarily a topographic classification. However other classifications 

have been developed to reflect not only topography but also morphology of tumours 

(Muir & Percy 1991). Among these are the Systematized Nomenclature of Pathology 

(SNOP) (College of American Pathologists 1965) and the Systematized Nomenclature 

of Medicine (SNOMED) (College of American Pathologists 1977).

2.1.2 Completeness of cancer registration

The goal of a population-based cancer registry should be 100% registration (Benn et 

al. 1982). However the OPCS have acknowledged that up to 10% of registrations may 

be missing from national data (OPCS 1986). Certainly, variations in completeness of 

registrations have been reported in different regions (Swerdlow 1986; Villard- 

Mackintosh et al. 1988) and for differing cancer sites (Benn et al. 1982; Swerdlow 

1986; Villard-Mackintosh et al. 1988). In their study of completeness of cancer 

registration in England, Villard-Mackintosh et al. (1988) found that all cases of mouth 

and pharynx cancer reported to them by patients had been registered. However 

Franklin (1984), investigating sources of error in the registration of oral cancer in the 

Trent Region, demonstrated that 7.8% of patients were not registered, with 38% of 

cases incorrectly coded according to site. More recently, Langdon (1991) has 

expressed concern regarding under-reporting of oral cancer in the United Kingdom.
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2.1.3 Aims

The purpose of this part of the study was to undertake a postal survey of pathology 

departments in England and Wales requesting data on the number of cases of oral 

cancer processed during a specified period. The objectives were twofold: to assess 

completeness of oral cancer registration by comparison of the collected data with that 

published by the OPCS for the same period; to assess the feasibility of such a method 

for the future collection of oral cancer data.

2.2 Materials and Methods

A pilot study was undertaken to assess the problems of a national survey. Three RHA 

regions in England and Wales were randomly selected; Oxford, South East Thames 

and West Midlands. Pathology departments within the RHAs were identified from 

hospitals listing consultants in pathology or histopathology in The Medical Directory 

(1990). A simple proforma was produced requesting the number of histologically 

confirmed cases of oral malignant neoplasia, for individual sites ICD 140 to 146, in 

the years 1982, 1983 and 1984. These years were chosen for purpose of comparison 

with OPCS data already published. Space was provided for comment. Proformas, 

together with covering explanatory letters and reply-paid envelopes, were circulated 

to 85 departments.

Analysis of the pilot study revealed the necessity for substantial alteration to the 

proforma. It was decided to define the data sought as new cases of histologically
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confirmed squamous cell carcinoma for the years 1988, 1989 and 1990. Malignant 

salivary gland neoplasms were excluded from the survey. Individual oral sites were 

described by anatomical name, ICD, SNOP and SNOMED codings. In addition 

information was sought from responders unable to provide data. Four main factors 

were identified and delineated; no cases during the reporting period, histopathology 

undertaken elsewhere, insufficient resources to provide data and no records. The 

proforma was redrafted accordingly (Appendix 1). An amended covering letter was 

produced on the headed notepaper of an oral pathology department. Each letter to be 

circulated was of top-copy quality with personal signature and addressed to the head 

of each identified department. Pathology departments in all fifteen RHAs in England 

and Wales were identified in the same manner as the pilot study using The Medical 

Directory (1991). Excluded were independent hospitals and hospitals limited to the 

care of psychiatric, maternity, geriatric, orthopaedic and ophthalmic patients. 

Proformas, covering letters and reply-paid envelopes were circulated to 367 pathology 

departments. Following a period of four months non-responders were contacted with 

a reminder letter, replacement proforma and further reply-paid envelope. No further 

follow-up was undertaken.

Proformas from responders were aggregated in RHAs and then summated to produce 

overall figures. Numbers and percentages for responders and responders providing data 

were calculated. Responders not providing data were analysed for reason of non- 

compliance. Data for numbers of cases were similarly aggregated and summated. Sites 

were classified as lip (ICD 140), tongue (ICD 141), mouth (ICD 143-145) and 

oropharynx (ICD 146). Published data for the years 1988 and 1989 were obtained
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from Table 7 of Cancer Statistics Series MBl no.21 (OPCS 1994a) and no. 22 (OPCS 

1994b). Figures for males and females were aggregated and processed to the same site 

classification. The two sets of data were compared nationally and by RHA for each 

site. Where applicable, 95% Confidence Intervals (95%CI) were prepared using the 

software package Confidence Interval Analysis (CIA) (Gardner et al. 1992).

2.3 Results

2.3.1 Analysis of response to survey.

Overall, 275 replies were received from the 367 departments circulated (Table 2.1), 

a 74.9% response rate (Table 2.2). In the initial circulation a response rate of 51.8% 

(95%CI 46.7 to 56.9) (190/367) was achieved (Table 2.3), compared to 48.0% 

(95%CI 40.7 to 55.4)(85/177) in the follow-up circulation (Table 2.4). 45.5% 

(125/275) of the total replies provided data (Table 2.1 & 2.2). The percentage of 

departments supplying data fell from 50.5% (95%CI 39.6 to 51.3) (96/190) in the 

initial circulation (Table 2.3) to 34.1% (95%CI 24.2 to 45.2)(29/85) in the follow-up 

(Table 2.4). Including non-responders the overall survey obtained data from 34.1% 

(125/367) of circulated departments (Tables 2.1 & 2.2).

Two regions, SW Thames (18/18) and Mersey (19/19) achieved 100% response rates, 

with high rates of 90.9% (20/22) and 88.6% (31/35) in Yorkshire and W Midlands 

respectively (Tables 2.1 & 2.2)(Fig. 2.1). The lowest response rates at 51.7% (15/29) 

and 58.8% (20/34) were from NW Thames and SE Thames (Tables 2.1 & 2.2).
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Despite the 100% response in SW Thames only 16.7% of departments provided data. 

In Mersey data were only supplied by 31.6% of departments (Table 2.2)(Fig. 2.1). 

However in the S Western region, with a response rate of 73.3% (11/15), 81.8% of 

replies provided data. Including non-responders 60.0% of departments supplied data, 

the highest percentage in any region (Tables 2.1 & 2.2)(Fig. 2,1).

Examination of replies from responders unable to supply data revealed insufficient 

resources to be the major single factor with 40.7% (61/150) of departments citing this 

reason (Fig. 2.2)(Table 2.1). In 36.0% (54/150) of departments histopathology was 

undertaken elsewhere, whilst 13.3% (20/150) received no cases during the study period 

(Fig. 2.2)(Table 2.1). Fifteen departments (10.0%) stated that they had no records for 

the period. However differences are noted between the initial and follow-up 

circulations. Histopathology undertaken elsewhere accounted for 29.8% (95%CI 20.8 

to 40.1)( 28/94) of departments unable to supply data in the initial circulation (Table 

2.3) but rose to 46.4% (95%CI 33.0 to 60.3) (26/56) in the follow-up (Table 2.4). In 

contrast departments lacking records fell from 13.8% (95%CI 7.6 to 16.0)( 13/94) to 

3.6% (95%CI 0.4 to 12.3)(2/56). The percentage of departments unable to provide data 

due to insufficient resources decreased from 43.6% (95%CI 33.4 to 54.2)(41/94) to 

35.7% (95%CI 23.4 to 49.6)(20/56). Analysis of these factors by regions is unreliable 

due to the small numbers involved (Table 2.1). However it can be noted that four out 

of the five departments in both E Anglia and Wessex unable to provide data did so 

due to lack of resources. This reason together with lack of records accounted for 

twelve departments out of fifteen in SW Thames. The S Western region was the only 

area where no department cited insufficient resources as a reason for not supplying
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data. In almost all regions either lack of resources or histopathology being undertaken 

elsewhere were the main reasons for departments being unable to provide data.

2.3.2 Analysis of collected data.

Lip cancer (ICD 140)

In the survey 350 cases of lip cancer were reported. OPCS registrations amounted to 

502 (Table 2.5). Nine regions showed deficits compared to the OPCS data. However 

six regions showed excesses in the survey data (Fig. 2.3)(Table 2.5). These were: NW 

Thames (13:7), NE Thames (48:24), SE Thames (19:17), S Western (62:33), W 

Midlands (20:19) and Mersey (15:8).

Tongue cancer fICD 1411

Departments reported 709 cases in the survey compared with 1332 OPCS registrations 

(Table 2.6). In only one region, S Western, was an excess found in the survey 

(113:76), the remainder showing lower totals than OPCS data (Fig. 2.4)(Table 2.6).

Mouth cancer (ICD 143-145)

911 cases were reported in the survey. OPCS registrations amounted to 1702 (Table 

2.7). In two regions excesses were found in the survey data: NE Thames (134:110) 

and S Western (102:62) all other regions showing deficits with the OPCS data (Fig. 

2.5)(Table 2.7).
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Oropharynx cancer TICD 146)

Departments reported 268 cases in the survey compared to 698 OPCS registrations 

(Table 2.8). In all but one region the survey data was in deficit (Fig. 2.6)(Table 2.8). 

However, in the S Western region an excess was found (30:23).

2.4 Discussion

This survey achieved an overall response rate of 74.9% consisting of 51.8% in the 

initial circulation and 48.0% in the follow-up, a difference of 3.8%(95%CI -5.2 to 

+12.7). No other similar postal survey to assess completeness of cancer registration 

appears to have been documented. However Berkel (1990), in the Netherlands, 

evaluating the role of general practitioners as sources of information for a cancer 

registry, used postal correspondence to recruit participants. He reported a 

33.9%(95%CI 29.5 to 38.3) response. The differences between the response rate of his 

study and the two circulations of this survey probably reflect greater interest in cancer 

epidemiology by pathology departments.

In the pilot study a 41.2%(95%CI 30.6 to 52.4) response was achieved. The 

differences of 10.6%(95%CI -1.1 to +22.2) and 6.9%(95%CI -6.0 to +19.6) with the 

initial and follow-up circulations of the main survey are not significant. It therefore 

appears that the alterations to the survey proforma and covering letter achieved little. 

However only 17.1%(95%CI 6.6 to 33.6) of replies in the pilot study reported data 

compared to 50.5%(95%CI 43.4 to 57.6) and 34.1%(95%CI 24.2 to 45.2) in the two 

circulations of the main survey. This suggests that amendments to the proforma were
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effective in improving data collection from departments that replied. The two major 

areas of alteration concerned the site classification and the time period for which data 

were requested. A substantial number of departments replying to the pilot study, but 

not supplying data, stated that they did not use ICD codings and were unable to 

identify anatomical sites from those specified. The SNOP and SNOMED classifications 

were preferred. In addition the time period 1982 to 1984 although suitable for 

comparison with published OPCS data proved unsatisfactory to many departments. The 

main reasons were lack of computerisation during that period together with the 

difficulty of manually extracting data from records. To increase compliance the period 

was changed though this has resulted in comparison with published OPCS data for 

only two years.

Whereas the response rates between the initial and follow-up circulations were not 

significantly different, the percentage of replies providing data fell from 50.5% to 

34.1%. The difference of 16.4% (95%CI 4.1 to 28.7) between the two circulations 

probably reflects the fact that a proportion of departments not replying to the initial 

proforma were unable to provide data. Overall the main reasons for responders not 

providing data were: insufficient resources to retrieve data from records (40.7%); lack 

of histopathology facilities in the department (36.0%). A further 10% of departments 

stated that they had no records. This is somewhat surprising for the period 1988 to 

1990, and it may be that these responses are better categorised to ’insufficient 

resources’. Whilst the proportion of departments reporting no cases changed little 

between the two circulations, a difference of 1.5%(95%CI -9.9 to +12.9), those 

claiming lack of resources or no records fell significantly from 57.4% to 39.3%, a
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difference of 18.1%(95%CI 1.9 to 34.4). Conversely, the percentage of pathology 

departments not undertaking histopathology rose significantly from 29.8% in the initial 

circulation to 46.4% in the follow-up, a difference of 16.6%(95%CI 0.6 to 32.6). Lack 

of histopathological facilities was the major reason for an inability to supply data by 

initial non-responders who replied to the follow-up survey.

A number of methods have been advocated to assess completeness of cancer 

registration (Benn et al. 1982). Comparisons can be made between clinical records of 

hospitals or pathology departments with registrations at the Regional Cancer Registry 

(West 1976. Gulliford et al. 1993. Warnakulasuriya et al. 1994). These may relate to 

either single (Gulliford et al. 1993) or multiple anatomical sites (West 1976). 

Alternatively, assessment has been reported for a single type of malignancy using 

records reported to a national specialist investigation for comparison with national and 

regional registers (Swerdlow et al. 1993). Villard-Mackintosh et al. (1988) utilised 

self-reporting for cases of malignancy from a cohort of 17,000 women to assess 

completeness of both regional and national registration for multiple anatomical sites. 

In these approaches investigators collect data for comparison with registry figures 

themselves. This survey relied on personnel unrelated to the investigation extracting 

and tabulating data. Despite requesting only rudimentary data this concept has proved 

ineffectual due to the lack of resources in a substantial proportion of pathology 

departments. Oral cancer has a low frequency (Kindle & Nally 1991) and this may 

have deterred departments from undertaking searches for small numbers of cases in 

large data-bases. Even among oral pathology departments, which might be expected 

to have a substantial interest in oral cancer, three were unable to provide data due to
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insufficient resources and one did not reply. The present cancer registration system is 

based on diverse and peripatetic collection methods, mainly by registry personnel 

(Swerdlow 1986). Attention has already been drawn to the necessity for cancer 

registries to improve their collection methods for oral cancer (Warnakulasuriya et al. 

1994). The inability of many pathology departments to provide data reinforces this 

requirement.

With only 34.1% of circulated departments providing data in this survey, meaningful 

analysis of the results is questionable. Indeed, the aggregated national figures for each 

anatomical site showed considerable deficit to the OPCS data. However at regional 

level some anomalies were apparent. In six RHA, survey figures for lip cancer were 

greater than the OPCS data. Whilst in two regions the difference was only one or two 

cases, the remainder had excesses of approximately 90%. In one RHA, the S Western, 

substantial excesses were demonstrated in survey data for all four anatomical sites. 

Caution must, however, be exercised in drawing inferences from these findings. 

Duplicate reporting (ie. initial biopsy and histopathological examination at one unit 

with definitive treatment and further histopathology at another) has been well 

documented (Swerdlow 1986). Whilst care is taken attempting to eradicate dual 

registrations from OPCS data (Swerdlow 1986) no such precaution could be made in 

the format of this survey. In addition West (1976), documented 13.6% of cancer cases 

as being registered to the wrong year whilst 15% of cases have been reported as being 

registered up to three years late (Nwene & Smith 1982). In an attempt to minimise this 

area of error the original time period for the survey related to three years rather than 

a single year. These factors must be born in mind with the compromise period of two
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years used for comparative purposes. However the excesses found in the survey data 

for lip cancer in four RHAs and all oral cancer sites in the S Western region are 

substantial; it is difficult to ascribe them totally to dual reporting or errors in year of 

registration. Indeed it is interesting to note that 60% of S Western region departments 

supplied data, the highest for any region. Further, Warnakulasuriya et al. (1994) have 

noted incompleteness of oral cancer registration in the South Western Cancer Registry. 

This was not significantly different from the rate of 27% found in their study of south

east England. Whilst it would be inappropriate to quantify the degree of under

reporting found for the S Western region, this study supports their findings in that 

registry.

It has been stated that ’there is no entirely satisfactory method of assessing the 

completeness of cancer registration at a national level’ (Warnakulasuriya et a l 1994). 

Despite an adequate final response rate, this survey failed to examine completeness of 

national registration due to lack of data from responding departments. Although there 

is evidence for incomplete registration of lip cancer, and for under-reporting of oral 

cancer in the S Western region, the results of this study strongly suggest that a postal 

survey is an unsatisfactory method for assessment of completeness of national cancer 

registration.
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CHAPTER THREE 

DESCRIPTIVE EPIDEMIOLOGY OF ORAL CANCER
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3 Descriptive Epidemiology of Oral Cancer

3.1 Introduction

3.1.1 Lip cancer

Lip cancer is predominantly a disease of males, usually affecting the lower lip 

(Broders 1920. Martin et al. 1941. MacKay & Sellers 1964). Incidence increases with 

age, with the majority of cases occurring between the ages of 50 and 69 (Martin et al. 

1941. Shedd et al. 1970). Sunlight and pipe smoking appear to be the major 

aetiological factors for lip cancer (Smith 1989); herpes simplex virus infection 

(Douglass & Gammon 1984) and syphilis (Wynder et al. 1957) have also been 

implicated. However, Keller (1963) was unable to confirm an association between lip 

cancer and syphilis.

Cancer of the lip accounts for nearly one quarter of oral cancers in males (Macfarlane 

et al. 1993), though in many countries this proportion is declining (Coleman et al. 

1993). In England and Wales, Binnie et al. (1972) demonstrated the lip to be the 

commonest individual site for oral cancer, accounting for 29.8% of the total. However, 

Langdon et al. (1977) reported a rate of 5.2%, although this related only to tumours 

of the mucosal aspect of the lip. In their comparative study of oral cancer in England 

and Wales between 1962-67 and 1980-84, Hindle and Nally (1991) showed a decrease 

for lip cancer to 12.2% of the total.

Lip cancer occurs more frequently in fair-skinned races than coloured (Martin et al. 

1941. Stoddart 1964), being extremely rare in negroes (Wynder et al. 1957. Anderson
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1971). Indeed, it has been termed a ’melanin deficiency’ disease (Anderson 1971). 

Uniformly low incidence rates have been observed in Asia, amongst blacks in the USA 

(Coleman et al. 1993) and Japan (Tomatis et al. 1990). The highest rates occur in 

Newfoundland, South Australia and the Zaragoza region of Spain. In the United 

Kingdom incidence rates are higher in Scotland than England and Wales (Coleman 

et al. 1993). There are, however, regional variations in both countries which appear 

to reflect differences in the proportion of the population employed in outdoor 

occupations (Kemp et al. 1985. Swerdlow & dos Santos Silva 1993).

Globally, lip cancer incidence has been decreasing in most areas studied, but increases 

have occurred in South Australia and some parts of Spain (Coleman et al. 1993). 

Within the United Kingdom, Macfarlane et al. (1993) have delineated cohort-based 

decreases for both mortality and incidence of lip cancer in Scotland during this 

century. In England and Wales, Binnie et al. (1972) reported a decline in male lip 

cancer mortality commencing about 1930; this has been confirmed in both genders 

(Osmond et al. 1983), and shown to continue in males (Cancer Research Campaign 

1993). Subsequently, Hindle and Nally (1991) reported a substantial reduction in the 

number of new cases of lip cancer between 1962-67 and 1980-84. However, reports 

of trends in mortality for females and incidence in both genders during this century 

are lacking.

3.1.2 Intra-oral cancer

In England and Wales malignant neoplasms of the oral cavity account for 0.9% of all
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malignant neoplasms (Hindle & Nally 1991), although there are wide global variations 

(Smith. 1995). The vast majority are squamous cell carcinomas (Smith 1973. Binnie 

1976. Krutchkoff et al. 1990), though malignant tumours of minor salivary glands, 

HIV-related Kaposi’s sarcoma and, rarely, lymphomas and melanomas can occur 

(Binnie 1976. Smith 1995).

Cancer of the oral cavity has been regarded as more prevalent in males (Singer 1911. 

Binnie et al. 1972) and a disease of old age (Langdon 1985. Smith 1989); more than 

85% of cases occur over the age of forty (Binnie 1976. Langdon et al. 1977). In 1911, 

Singer reported the average age for onset of oral carcinoma, including lip, to be 56.2 

years. More recently, a number of studies have shown the mean age at presentation 

to be during the seventh decade (Langdon et al. 1977. Chen et al. 1990. Worrall & 

Corrigan 1995). Although Langdon et al. (1977) demonstrated no difference in mean 

age of presentation between the genders, an increasing percentage of male cases has 

been documented in the 45 to 59 year age-group (Hindle & Nally 1991); subsequently, 

Woolgar et al. (1995) and Worrall and Corrigan (1995) have reported the mean age 

to be lower in males than females.

At the turn of the century, only 9.8% of a representative sample of five hundred 

tongue cancer deaths were female, a male:female ratio of 10.2:1 (Singer 1911). By 

1962-67 the national male:female' mortality ratio for intra-oral cancer had fallen to 

1.9:1 (Binnie et al. 1972). Russell (1955) ascribed reductions in the ratio between 

1935-39 and 1945-49 in the North-west of England to increases in females with 

concomitant decreases in males. However, Binnie (1976) considered that national
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levels had remained constant in females after 1950. Subsequently, in a hospital-based 

study, Langdon et al. (1977) reported a male:female ratio of 1.3:1, though this 

included cases of lip and antral cancer. In further such studies, Worrall and Corrigan 

(1995) and Woolgar et a l (1995) demonstrated ratios of 1.7:1 and 1.9:1 which equate 

with the figures of Binnie (1976) and Hindle and Nally (1991).

Historically intra-oral cancer, particularly of the tongue, appears to have been 

extremely uncommon, hardly being mentioned in early Greek, Latin and Arabian 

surgical tomes. The first definitive record of tongue cancer is the death of a Lord 

Mayor of London, Richard Freeman, in 1634 (D’Arcy Power 1919). During the 

seventeenth century cancer of the tongue started to assume surgical importance in 

England, and by the early twentieth century the dramatic increase in male tongue 

cancer deaths drew comment in the returns of the Registrar-General (D’Arcy Power 

1919).

Globally, cancer of the mouth and pharynx (ICD 140-149) is now the sixth most 

common cancer, accounting for an estimated 5.4% of all cancers (Parkin et a l 1993). 

However, it is more common in developing than developed countries, with the highest 

estimated incidence rates in Southern Asia and Melanesia (Parkin et a l 1993). The 

greatest risks for tongue cancer occur in Indian populations and among males in 

France and Switzerland. Similarly, the highest risks for other oral sites (ICD 143-145) 

are among males in the Bas-Rhin area of France and various Indian populations 

(Coleman et a l 1993). The lowest estimated rates for cancer of the mouth and 

pharynx (ICD 140-149) are in Western Africa and Japan (Parkin et a l 1993).

42



However, a rapid increase in the incidence of intra-oral cancer for both genders has 

been reported in Japan (Coleman et al. 1993). Similar increases have been documented 

in the USA (Chen et al. 1990), Canada, Australia and New Zealand (Coleman et al. 

1993). Within Europe, substantial increases in mortality from cancer of the oral cavity 

and pharynx (ICD 140-149) have been reported in most countries, upward trends being 

more pronounced in the young and middle-aged (La Vecchia et al. 1992). Only in 

Scandinavian countries has mortality been stable or decreasing.

Increases in intra-oral cancer during the past few decades have been documented in 

the United Kingdom (Macfarlane et al. 1987. Hindle et al. 1994). In a detailed study 

of mortality and incidence in Scotland during this century, Macfarlane et al. (1992) 

reported declining mortality until the mid-1970s, followed by increases in both 

mortality and incidence among younger persons. These appeared to be cohort based. 

In England and Wales recent reports of trends throughout this century have concerned 

only the tongue (Cancer Research Campaign 1993), or males (Hindle et al. 1994). 

Other studies have been based on limited time periods (Osmond et al. 1983) or have 

only described changes in the burden of new cases and deaths (Hindle & Nally 1991). 

No detailed analysis of mortality and incidence has been documented since Binnie et 

al. (1972).

3.1.3 Aims

The purpose of this part of the study was to examine the epidemiology of oral cancer 

in England and Wales during this century using temporal and spatial trends in 

mortality and incidence.
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3.2 Materials and methods

Data for male and female oral cancer mortality and incidence, and population estimates 

were obtained from the archives of the Office of Population Censuses and Surveys. 

Mortality data were available from 1901 but national incidence figures only 

commenced in 1962.

From 1911 to 1955 mortality rates were obtained, aggregated in five year periods and 

grouped in five year age-classes, for tongue and mouth with tonsil (HMSG 1957). For 

the period 1951-1991 numbers of deaths in five year age-classes for each year were 

available for the sites tongue, mouth and mesopharynx (later oropharynx) (HMSG 

1954-1975. GPCS 1977-1993). These were aggregated into five year periods up to 

1990, as were the annual population estimates, and age-specific rates calculated. 

Comparison of data for 1951-1955 from the two sources revealed almost perfect 

correlation with no significant differences. Data for 1991 are presented separately. 

Mortality rates for the period 1901-09 were available as ten year age-classes (HMSG 

1911); these were used only to produce age-standardised rates. Mortality data for lip 

cancer were obtained from the same sources and processed in a similar manner.

Annual figures for new registrations in five year age-classes were obtained from 1962 

to 1986, and for 1989 (HMSG 1964-1974. GPCS 1979-1991. GPCS 1994b). These 

were aggregated into five year periods and age-specific rates prepared using population 

estimates for both lip and intra-oral cancer. Data for 1989 are presented separately.
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Incidence and mortality rates, standardised to the world population (Doll & Smith 

1982) for all ages, and truncated for ages 35-64 and 65 or over, were calculated.

Data for registrations of lip cancer and intra-oral cancer in the fifteen RHAs were 

obtained from 1974 to 1988 (OPCS 1980-1994). These were aggregated into three five 

year periods, 1974-78,1979-83 and 1984-88, for each RHA. Population estimates were 

prepared in each RHA for the three periods. Age-specific incidence rates relating to 

England and Wales were calculated for the period 1979-83. These were applied to the 

populations of the RHAs to obtain expected numbers of cases. Indirect standardization 

(Boyle & Parkin 1991) was undertaken using the ratio of observed to expected cases 

to produce Standardised Incidence Ratios (SIR) for individual RHAs in each time 

period.

All rates and ratios, together with 95% confidence intervals (95% Cl) where 

applicable, were processed using the computer software package CIA (Gardner et al

1992). For graphic presentation all age-standardised mortality and incidence rates were 

plotted by period of death or registration. Age-specific rates were plotted by median 

year of birth to establish birth cohorts. All graphs were produced using Harvard 

Graphics 2.0. In order to assess the degree of association between the genders for 

geographic distribution of lip and intra-oral cancer, Spearman’s Rank Correlation 

Coefficient (Rho) was calculated from the regional SIRs for 1979-83 using Pathsnap 

2 (Strike 1995).
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3.3 Results

3.3.1 Temporal trends

3.3.1.1 Liv cancer

There has been a progressive and sustained fall in mortality and incidence of lip 

cancer in both genders during this century (Fig. 3.1). In males, age-standardised 

mortality rates have decreased from 1.86 per 100,000 in 1901-09 to 0.05 in 1986-90, 

whilst in females the fall has been from 0.12 to 0.01 per 100,000 (Table 3.1). During 

the period 1962 to 1986 incidence rates fell from 1.79 per 100,000 to 0.54 in males 

and from 0.16 to 0.10 per 100,000 in females (Table 3.2). Despite these decreases lip 

cancer remains more prevalent in males and incidence continues to rise with increasing 

age (Fig.3.2, Table 3.3). However mortality rates are now low in both genders 

(Fig.3.3, Tables 3.4 & 3.5), the male:female mortality ratio having fallen from 15.5:1 

in 1901-09 to 5:1 in 1986-90.

Males

Truncated age-standardised rates (Fig.3.4) reveal that lip cancer mortality and 

incidence have decreased in both age groups during this century. In men aged 35-64 

the mortality rate has fallen from 1.68 per 100,000 in 1901-09 to 0.02 in 1986-90 

(Table 3.1); in those aged 65 or over the rate has decreased since 1911-15 from 19.10 

to 0.56 per 100,000 in 1986-90. Similarly, statistically significant reductions in 

incidence rates have occurred in both age groups during the latter part of this century 

(Fig.3.5 & 3.6). In men aged 35-64 the incidence rate has fallen from 2.50 per

100,000 in 1962-66 to 0.77 in 1982-86, whilst in those aged 65 or over the decrease
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has been from 14.20 to 4.21 per 100,000 in the same period (Table 3.2). This trend 

appears to be continuing with further reductions in the single year 1989 to 0.62 per

100,000 for those aged 35-64 and 3.48 for the older age group. However these 

decreases are not statistically significant (Table 3.2).

Examination of age-specific mortality rates (Fig.3.7, Table 3.4) and incidence rates 

(Fig.3.8, Table 3.3) confirms the falling trend in all age groups. However the rate of 

decrease is much slower in the early part of the century and fluctuations in mortality 

rates for older age groups are apparent. Whilst this might suggest that the decrease in 

male lip cancer commenced around the turn of the century, the increased rate of 

decline appears to begin with cohorts bom after 1856.

Females

The truncated age-standardised rates reveal that although lip cancer mortality and 

incidence have been consistently low in females, decreases have occurred in both age 

groups during this century (Fig.3.9). Female mortality in the 35-64 age group has 

fallen from 0.10 per 100,000 in 1901-09 to 0.02 in 1986-90 (Table 3.1). Similarly, in 

those aged 65 or over the mortality rate has decreased from 1.40 to 0.12 per 100,000 

in the same period. Reductions in incidence rates have occurred in both age groups 

(Table 3.2). In females aged 35-64 the rate has decreased from 0.22 (95%CI 0.18 to 

0.27) per 100,000 in 1962-66 to 0.13 (95%CI 0.10 to 0.16) in 1982-86 (Fig. 3.10), 

whilst in the older age group the reduction has been from 1.19 (95%CI 1.03 to 1.35) 

to 0.77 (95%CI 0.66 to 0.89) per 100,000 (Fig. 3.11). However in the single year 

1989, the rate in the 65 or over group has increased to 0.94 (95%CI 0.66 to 1.22)
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whilst in those aged 35-64 there has been a continued decrease to 0.11 (95%CI 0.04 

to 0.17) per 100,000 (Table 3.2). These changes are not statistically significant.

Both age-specific incidence (Table 3.3) and mortality (Table 3.5) rates are extremely 

low. Overall downward trends are apparent, though fluctuations occur in most age 

groups (Fig.3.12 & 3.13). However no clear cohort effect can be demonstrated. Lip 

cancer mortality is becoming rare in females under the age of seventy (Table 3.5).

3.3.1.2 Intra-oral cancer

Intra-oral cancer increased in the early part of the century reaching peak age- 

standardised mortality rates in 1916-20, for men at 10.41 per 100,000 and women at

1.01 (Fig.3.14, Table 3.6). Subsequently there was a decrease in both genders until 

1971-75, to 1.48 in males and 0.56 per 100,000 in females. Since then there has been 

a slight increase in both genders.

In males, age-standardised incidence rates per 100,000 fell from 3.06 in 1962-66 to 

2.83 in 1977-81, followed by a slight increase to 2.90 (Table 3.7). However, in 

females the rate increased from 1.19 per 100,000 in 1962-66 to 1.27 in 1982-86. Both 

intra-oral cancer incidence (Fig.3.15, Table 3.8) and mortality (Fig.3.16, Tables 3.9 

& 3.10) rise with increasing age and remain more prevalent in males. However, in 

1916-20 the male:female mortality ratio stood at 10.3:1 and has subsequently fallen 

to 2.6:1 in 1986-90.
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Males

Truncated age-standardised rates (Fig.3.17) reveal that intra-oral cancer mortality rose 

in both age groups in the early part of the century. It peaked in younger men at 18.80 

per 100,000 in 1916-20 and in the older group at 73.60 ten years later (Table 3.6). 

Thereafter there was a progressive decline in the mortality rate of those aged 65 or 

over to 10.30 per 100,000 in 1986-90. However, in the 35-64 group mortality 

decreased until 1966-70 to 1.67 (95%CI 1.55 to 1.78) after which there was a 

significant upward trend to 2.91 (95%CI 2.75 to 3.07) in 1986-90. In 1991 the rate 

rose further to 3.05 (95%CI 2.69 to 3.41) per 100,000. Similarly in this group 

incidence rates have increased from 3.61 (95%CI 3.44 to 3.78) in 1962-66 to 5.52 

(95%CI 5.31 to 5.74) in 1982-86 (Fig.3.18, Table 3.7), with a further rise to 6.39 

(95%CI 5.87 to 6.92) in 1989. In those aged 65 or over the rates have fallen from 

26.80 (95%CI 25.90 to 27.800) to 15.90 (95%CI 15.30 to 16.60) per 100,000 during 

the same period (Fig. 3.19, Table 3.7), but then increased to 16.90 (95%CI 15.40 to 

18.30) in 1989.

Both age-specific mortality rates (Fig.3.20, Table 3.9) and incidence rates (Fig.3.21, 

Table 3.8) confirm the rising trend in younger age groups. It is apparent that whilst 

rates in the elderly have been falling, they are rising in successive cohorts of younger 

age groups born subsequent to 1911-1912. In those aged 45-49 the mortality rate has 

trebled in twenty-five years from 0.80 to 2.40 per 100,000, whilst in the 50-54 group 

the rate has doubled from 1.70 to 3.50 per 100,000 in the same period (Table 3.9). 

Similarly over twenty years the incidence rate in those aged 45-49 has doubled from 

2.10 to 4.30 per 100,000 whilst in the age group 50-54 the rise has been from 3.90
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to 6.90 (Table 3.8). Moreover the trend appears to be continuing, with increases in 

incidence rates occurring in all age groups up to age 79 in 1989.

The decrease of intra-oral cancer mortality noted earlier in the century appears to have 

begun with cohorts bom around and subsequent to 1866 (Fig 3.20).

Females

The truncated age-standardised rates (Fig.3.22) show that intra-oral cancer mortality 

rose slightly in both age groups early in the century. It peaked in younger women at 

1.71 (95%CI 1.56 to 1.86) per 100,000 in 1916-20 and in 1926-30 at 6.94 (95%CI 

6.36 to 7.52) for the older age group (Table 3.6). Thereafter there was a decrease in 

the older group to 4.87 (95%CI 4.59 to 5.16) per 100,000 in 1986-90 and 4.49 

(95%CI 3.88 to 5.09) in 1991. In the 35-64 group mortality decreased until 1971-75 

to 0.73 (95%CI 0.66 to 0.81) after which there was an increase to 0.93 (95%CI 0.85 

to 1.02) in 1986-90 with a further rise to 0.99 (95%CI 0.79 to 1.19) in 1991. 

Incidence rates in this age group also increased from 1.85 (95%CI 1.73 to 1.97) per

100,000 in 1962-66 to 2.19 (95%CI 2.06 to 2.33) in 1982-86 (Fig.3.23, Table 3.7) 

with a ftirther increase to 2.63 (95%CI 2.30 to 2.96) in 1989. Over the same period 

in those aged 65 or over the rates fell slightly from 8.12 (95%CI 7.70 to 8.53) to 7.57 

(95%CI 7.20 to 7.94) per 100,000 (Fig 3.24, Table 3.7) but then rose to 8.84 (95%CI 

7.94 to 9.73) in 1989.

However, both age-specific mortality (Fig.3.25, Table 3.10) and incidence rates 

(Fig.3.26, Table 3.8) reveal varying trends at different ages. In those aged 85 or over
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the mortality rate in 1986-90 at 11.00 per 100,000 was slightly higher than in 1911-15 

at 10.10, despite fluctuations throughout the century (Table 3.10). Progressive 

reductions in rates occurred in the 75-84 age groups, whilst between ages 50-74 initial 

decreases were followed by varying increases. In those aged 70 or over there was a 

reduction in incidence rates whilst between ages 50-69 there were increases, the most 

pronounced being from 4.00 to 5.40 per 100,000 in those aged 60-64 in a twenty year 

period (Table 3.8). Despite initial rises in incidence rates for those aged 40-49, overall 

there has been virtually no change. However, in the single year 1989 increases in 

incidence rates have occurred in most age groups.

In females no clear cohort effect is discernible.

3.3.2. Geographic distribution 

3.3.2.1. Lip Cancer

Examination of the Standardised Incidence Ratios (SIR) for the period 1979-83 reveal 

substantial variations in the distribution of lip cancer in England and Wales for both 

genders. Amongst males, significantly elevated SIR were apparent in five RHAs: East 

Anglia 275 (95%CI 231 to 325), Oxford 178 (95%CI 144 to 218), Wessex 170 

(95%CI 141 to 203), South Western 126 (95%CI 103 to 151) and North West Thames 

126 (95%CI 103 to 152) (Fig. 3.27, Table 3.11). Similarly, in females increased SIR 

were found in East Anglia 232 (95%CI 148 to 345), Oxford 227 (95%CI 146 to 338), 

Wessex 157 (95%CI 102 to 232) and South Western 156 (95%CI 106 to 222) 

(Fig.3.28, Table 3.12). Although the SIR for North West Thames was also elevated
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at 145 (95%CI 95 to 212) this was not significant. However, in Wales the SIR was 

significantly raised at 162 (95%CI 106 to 238), whilst that of Trent, 133 (95%CI 91 

to 188), was not.

In both genders significantly low SIR were demonstrated in the West Midlands, 

Mersey and North Western RHAs, at 26 (95%CI 18 to 37), 47 (95%CI 31 to 69) and 

51 (95%CI 38 to 67) in males, and 35 (95%CI 16 to 66), 23 (95%CI 5 to 67) and 35 

(95%CI 15 to 69) in females. In addition, significantly low SIR were found in South 

East Thames for males at 75 (95%CI 59 to 94), and Northern RHA for females at 48 

(95%CI 21 to 95). Other areas of the north and south-east had decreased SIRs, though 

these did not reach statistical significance.

It is apparent that lip cancer incidence has a similar geographic distribution in both 

genders (Fig.3.29), Spearman’s Rank Correlation Coefficient of 0.95 (95%CI 0.84 to 

0.98. p< 0.01) for the SIRs of each gender reflecting a close association.

Comparison of the SIR for the period 1974-78 with those of 1984-88 reveal that there 

have been decreases in male lip cancer in all regions except the Oxford RHA 

(Fig.3.30, Table 3.11). In Oxford the ratio has varied little from 179 (95%CI 143 to 

221) to 186 (95%CI 152 to 225). Only in Wales, Northern, Yorkshire, Trent and 

North East Thames RHAs do these decreases not reach statistical significance. The 

ratio in East Anglia, although having fallen from 382 (95%CI 311 to 463) to 247 

(95%CI 207 to 292), remains the highest in England and Wales. Substantial decreases 

have occurred in many RHAs, the largest being from 133 (95%CI 113 to 155) to 29
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(95%CI 20 to 39) in West Midlands. However, falls in SIR from 124 (95%CI 101 to 

151) to 58 (95%CI 43 to 77) in North West Thames, 113 (95%C1 90 to 140) to 41 

(95%C1 28 to 58) in South West Thames and 102 (95%C1 83 to 124) t o l l  (95%C1 

5 to 20) in the North Western RHA are to be noted. Conversely, in females no such 

clear pattern is apparent (Fig.3.31, Table 3.12). Whilst decreases in SIR have occurred 

in nine RHAs, clear increases are demonstrated in five. In only one region. North 

Western with a fall from 62 (95%C1 34 to 104) to 9 (95%C1 1 to 31), do these 

changes reach statistical significance. However, substantial increases in ratios have 

occurred in Oxford RHA, from 134 (95%C1 72 to 230) to 270 (95%C1 184 to 384), 

and East Anglia, 181 (95%C1 106 to 290) to 237 (95%C1 156 to 345). In both genders 

these two RHAs continue to demonstrate the highest ratios for lip cancer, with Mersey 

and North Western the lowest (Figs.3.30 & 3.31).

3.3.2.2 Intra-oral Cancer

The SIR for the period 1979-83 reveal significant variations for both genders in the 

distribution of intra-oral cancer in England and Wales. Amongst males significantly 

high SIR were demonstrated in four RHAs: Northern 156 (95%C1143 to 171), Mersey 

133 (95%C1 119 to 149), North Western 127 (95%C1 116 to 139) and Wales 120 

(95%C1 107 to 133) (Fig.3.32, Table 3.13). In four RHAs, Yorkshire 107 (95%C1 97 

to 118), Trent 97 (95%C1 88 to 106), West Midlands 97 (95%C1 88 to 105) and South 

Western 99 (95%C1 89 to 110), the ratios showed minimal variation from the national 

ratio. However, the remaining seven RHAs, grouped in the south-east of England from 

East Anglia to Wessex, all demonstrated significantly low SIR (Fig.3.32, Table 3.13).
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Significantly raised SIR were also apparent in females for the Wales and Northern 

RHAs, at 127 (95%CI 111 to 145) and 121 (95%CI 106 to 138) respectively 

(Fig.3.33, Table 3.14). Whilst the ratio for North West Thames of 116 (95%CI 101 

to 132) was significantly elevated, that of East Anglia at 111 (95%CI 93 to 133) was 

not. In three RHAs, South East Thames 85 (95%CI 73 to 97), South Western 81 

(95%CI 69 to 94) and West Midlands 81 (95%CI 71 to 92) the ratios were 

significantly low. The SIR in the remaining nine RHAs varied little from the national 

ratio.

In males, it is apparent that intra-oral cancer incidence is highest in Wales and the 

north-west of England, decreasing in a band across the country to low incidence in the 

south-east areas of England. Amongst females, no such clear regional pattern is 

demonstrated (Fig.3.34). This is reflected in a low Spearman’s Rank Correlation 

Coefficient of 0.35 (95%CI -0.20 to +0.73. p>0.05) for the association between the 

SIRs of each gender.

Comparison of the SIR for the periods 1974-78 and 1984-88 reveal that increases and 

decreases have occurred in differing regions for male intra-oral cancer incidence 

(Fig.3.35, Table 3.13). In only two RHAs do these changes reach statistical 

significance. The ratio in Mersey has risen from 123 (95%CI 108 to 138) to 156 

(95%CI 141 to 173), whilst that in Wessex has fallen from 95 (95%CI 84 to 108) to 

70 (95%CI 61 to 80). However, some substantial but non-significant changes have 

also occurred. In the Northern RHA there has been an increase in the ratio from 138 

(95%CI 125 to 152) to 158 (95%CI 144 to 172). Similarly, there have been decreases
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in SIR from 92 (95%CI 82 to 103) to 73 (95%CI 64 to 82) in South Western, and 89 

(95%CI 78 to 100) to 71 (95%CI 62 to 81) in South West Thames RHAs. Amongst 

females the only significant change has been a reduction in the SIR for the South 

Western RHA, from 107 (95%CI 93 to 122) to 75 (95%CI 63 to 87) (Fig.3.36, Table 

3.14). However there has also been a substantial fall from 109 (95%CI 96 to 123) to 

84 (95%CI 72 to 96) in South East Thames. Non-significant increases in ratios have 

occurred in the Northern RHA, from 103 (95%CI 89 to 119) to 125 (95%CI 110 to 

143), and Wales, 125 (95%CI 108 to 143) to 135 (95%CI 118 to 153).

Amongst females intra-oral cancer incidence remains highest in Wales and the 

Northern RHAs (Fig.3.36, Table 3.14), whilst in males it still includes the Mersey and 

North Western as well (Fig.3.35, Table 3.13). In males the lowest incidence continues 

to be in the south and east of England, whereas the distribution is more uniform in 

females.

3.4 Discussion

This study confirms that, overall, there has been a significant decrease in oral cancer 

during this century. However, differences are apparent between lip and intra-oral 

cancer for both temporal trends and geographic distribution.

3.4.1 Lip cancer

There have been progressive and sustained falls in lip cancer mortality and incidence
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for both genders during this century; in males these appear to be principally related 

to cohorts bom after 1856. Initially the rate of decline in mortality was slow but 

became more pronounced around 1931-35. Lip cancer mortality has been reported as 

rising in the latter part of the nineteenth century reaching a peak in the early part of 

the twentieth century (Langdon 1985). Binnie et al (1972) delineated the fall in male 

mortality to begin in 1930. Since this affected all age groups they did not feel that it 

represented a cohort effect. However, within the United Kingdom Macfarlane et a l 

(1993), reporting substantial decreases in mortality and incidence in Scotland, showed 

a sudden fall in mortality after 1936-40 which they ascribed to a reduction in risk for 

cohorts born after 1856.

Mortality reflects not only disease incidence but also effectiveness of treatment (Binnie 

et a l 1972). It may be, therefore, that the mortality trends found in this study reflect 

improvements in therapeutic regimes for lip cancer. However, although there have 

been improvements in radiotherapy treatment the results from surgical intervention 

have been good since the second decade of this century (Macfarlane et a l 1993). 

Moreover, in the last three decades incidence rates have also been falling. Indeed this 

situation pertains to the vast majority of European countries, the USA and Canada 

(Coleman et a l 1993). It therefore appears that the decline in lip cancer in England 

and Wales found in this study is a real phenomenon and not spurious or artefactual.

Regionally, lip cancer incidence in males has decreased in all RHAs except one 

between 1974 and 1988. In the Oxford RHA the ratio has remained high. This is 

difficult to explain, but may reflect a local variation in classification of lesions around
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the lips. Alternatively, there may be duplication in reporting of cases or conversely 

more accurate collection of data than in other regions. Amongst females the trends are 

more variable with decreases in some regions and increases in others. However the 

ratios are based on small numbers of cases in each region and low national incidence 

rates. Consequently, a small change in the number of cases, not clinically significant, 

can produce a dramatic alteration in the SIR; the width of the Confidence Intervals 

expresses the imprecision of these data. Indeed some authors decline to analyse data 

for lip cancer in females (Coleman et al. 1993). However, this study has revealed a 

highly significant correlation in the geographic distribution of lip cancer in England 

and Wales amongst males and females. Binnie et a l (1972) have previously 

commented that male lip cancer incidence was high in the West and East Central areas 

of England. Swerdlow and dos Santos Silva (1993) in their detailed examination of 

the period 1968-85 by county, drew attention to the striking geographic distribution 

of male lip cancer; all counties in East Anglia had risks elevated two-and-a-half to 

three times those in the country overall, with high risks in parts of Lincolnshire and 

counties in western Wales. The lowest risks were associated with counties in the north, 

especially the north-west, and the Midlands. However, although the distribution for 

females was similar to males it was less consistent, with only some counties in East 

Anglia having high risks. High risks were also noted in counties of western Wales and 

central southern England. In the present study incidence of lip cancer in both genders 

is highest in a band stretching across the country from East Anglia to the South West 

of England, with elevated incidence also in Wales and the Trent RHA. However these 

findings are based on far larger geographic areas than that of Swerdlow and dos 

Santos Silva (1993). This element of imprecision may account for apparent
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discrepancies between the two studies, but overall there is substantial agreement in 

identifying the areas of highest or lowest incidence.

The principal risk factors for lip cancer have been considered to be tobacco smoking 

and outdoor exposure (Clemmesen 1965. Muir & Staszewski 1990). As early as 1795, 

Samuel Thomas Sommering noted that lip cancer was most frequent in areas where 

people smoked pipes (Clemmesen 1965). Broders (1920), in the USA, commented on 

the difference in the method of tobacco smoking between men with cancer of the lip 

and those without, reporting a much higher percentage of pipe smokers in the former. 

A positive correlation of lip cancer with pipe smoking has been suggested by Wynder 

et al. (1957). However, Keller (1970) reported a significant association between lip 

cancer and the use of tobacco in pipes, cigars and cigarettes but not in pipes alone. 

Spitzer et a l (1975), in a survey of Newfoundland fishermen, demonstrated the 

converse.

Adolf Hannover, in 1852, drew attention to the ’irritation by pipes, particularly of 

clay’ (Clemmesen 1965). Martin et al (1941) comment on lip cancer occurring where 

transmitted heat and the rough surface of a clay pipe stem combine as chronic irritants. 

In England, the use of hot clay pipes has been mentioned as a possible historical 

aetiological factor (Lee & Wilson 1970. Langdon 1985). Certainly, smoking of clay 

pipes was extremely prevalent amongst working men in the late nineteenth century 

(Ayto 1990). However, by 1914 clay pipe manufacture in England and Wales had 

virtually ceased as an industry, leaving only a few well-established makers. Further 

factory closures occurred in the next two decades (Ayto 1990). This decrease in the
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manufacture and use of clay pipes coincides with the reduction in lip cancer mortality. 

Indeed by 1931-35, after which the rate of reduction in mortality increased 

substantially, the availability of clay pipes was severely restricted (Ayto 1990). 

However, concomitant with this decline in clay pipe usage there has also been a 

substantial decrease in overall pipe tobacco consumption during this century. (Wald 

& Nicolaides-Bouman 1991). It is open to speculation as to the degree to which 

reductions in pipe tobacco consumption, clay pipe usage or a combination of the two 

may have influenced male lip cancer rates.

It appears that Thiersch, in 1865, was the first to ascribe cancer of the lip to rural life, 

although Melzer had previously noted that lip cancer was seen most among those with 

outdoor occupations in Croatia, but considered that this was due to the smoking of the 

local short pipe by such groups (Clemmesen 1965). Broders (1920), reviewing 537 

cases of lip cancer in the USA, found that 56.7% of cases occurred in farmers. This 

relationship with farming has been subsequently confirmed in several countries 

(Anderson & Lewis 1970. Burmeister 1981. Wiklund & Holm 1986. Reif et a l 1989. 

Pukkala et al 1994). In England and Wales, Singer (1911), reviewing 132 cases of 

carcinoma of the lip, found that 47.7% of patients were farm hands, ground labourers 

or gardeners. Subsequently, Binnie et al (1972) showed a significantly higher 

incidence of lip cancer in those engaged in the agricultural and fishing industries, a 

situation still pertinent today (Roman & Carpenter 1995a). They postulated that 

progressive reduction in outdoor working that had occurred might be implicated in the 

decrease of lip cancer demonstrated in their study. Certainly, the number employed in 

the agriculture, forestry and fishing industries has continued to decrease through the
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latter part of this century (Griffin 1991).

In Canada, lip cancer has been shown to predominate in rural environments (Anderson 

& Lewis 1970), although Lindqvist (1979) found no significant difference between 

rural and urban residence in Finland. Swerdlow and dos Santos Silva (1993) have 

drawn attention to a twofold increase in risk for lip cancer in rural populations of 

England and Wales. Data for regional variations in rural population and employment 

are available, although these are based on nine Standard Regions rather than the fifteen 

RHAs (OPCS 1990b. Griffin 1992). This precludes detailed statistical analysis but 

some comparisons are possible. The East Anglian RHA, with the highest SIR in both 

genders, is identical to The East Anglia Standard Region (Church 1995). In 1985 

64.3% of the population were regarded as rural (OPCS 1990b), whilst in 1981 those 

engaged in agriculture, forestry and fishing comprised 6.7% of the male and 3.9% of 

the female workforce (Griffin 1992), the highest percentages for any region. Moreover, 

in the South West Standard Region, which encompasses the South Western RHA and 

western part of the Wessex RHA with high SIRs, the rural population ranked second 

at 40%; 4.1% of males and 1.5% of females were engaged in outdoor occupations, 

both also ranking second. Conversely, for the North West Standard Region, which 

comprises the Mersey and North Western RHAs with significantly low SIRs, the 

rural population was 1.8% with only 0.9% of males and 0.4% of females engaged in 

agriculture, forestry and fishing.

This study therefore appears to support an association between lip cancer, rural 

populations and outdoor occupations. This has been ascribed to accumulated
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irradiation by solar ultraviolet light (Anderson 1971). Blum (1948. 1955) discussed the 

role of sunlight as a causal factor in skin cancer and Keller (1970), in America, found 

a strong association between lip cancer and skin cancer of the head and neck in 314 

white males. Anderson (1971) has reported a north-south gradient for lip cancer in the 

United States with incidence rates for males resident in the south double those in the 

north. However, Szpak et a l (1977) demonstrated no correlation between the 

geographic distribution of skin and lip cancer incidence. In addition, they found no 

correlation with geographic latitude and consequently considered that their studies 

failed to implicate actinic radiation as a major risk factor for lip cancer. In Finland, 

Lindqvist and Teppo (1978) came to a similar conclusion. Although they found that 

lip cancer incidence was clearly higher in rural areas, an inverse relationship between 

mean annual amount of solar radiation and lip cancer risk was demonstrated. The risk 

was highest in the north and east of the country (Lindqvist & Teppo 1982). In 

Scotland, lip cancer incidence is highest in the north and north-east (Macfarlane et al

1993), areas predominately rural or coastal in character (Kemp et a l 1985). Swerdlow 

and dos Santos Silva (1993) have also demonstrated the lack of a north-south gradient 

for lip cancer risk in England and Wales, and commented on the poor correlation 

between areas with the highest mean daily hours of sunshine and the greatest risk.

Reviewing the epidemiology of lip cancer, Douglass and Gammon (1984) concluded 

that sunlight and smoking were highly likely risk factors, but their inter-relationship 

needed assessment. Kemp et al (1985) stated that exposure to sunlight appeared to be 

the single most important risk factor for lip cancer, with a smaller, independent, 

contribution from smoking. They concluded that sunlight exposure could explain the
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geographic distribution of lip cancer incidence in Scotland, rates being highest in areas 

where substantial proportions of the population were employed in farming, forestry 

and fishing. In a case-control questionnaire study in Finland, Lindqvist (1979) 

analysed separately the factors of outdoor occupation and smoking, excluding the 

effect of the other, and revealed no significant excess risks in male lip cancer patients. 

Together, however, the two factors posed a highly significant increased risk. Pukkala 

et a l (1994) drew attention to the strong joint influence of outdoor occupation and 

smoking on lip cancer risk, but believed their study supported the concept that 

smoking was only an important risk factor when combined with outdoor occupation. 

However, in the latter study no information was given as to type of smoking, whilst 

in the former only a small proportion of smokers used pipes. The precise association 

of solar radiation, outdoor occupation and smoking habits appears to remain 

unresolved.

In a descriptive study such as this, it is not possible to make firm conclusions 

regarding the effects of aetiological factors on epidemiological trends. The results of 

this study, however, are consistent with the risk factors of rural outdoor occupation 

and pipe smoking. Decreases in lip cancer mortality and incidence in England and 

Wales during this century have occurred with concomitant reductions in agricultural 

and other outdoor workers in both genders, and male pipe smokers. Further, the 

geographic distribution shows a close association with rural populations and the 

agricultural, forestry and fishing workforce. The substantial excess of lip cancer in 

males noted in the earlier part of the century may reflect the importance of pipe 

smoking, possibly clay, in the aetiology, although differences between genders in the
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size of the outdoor workforce must be considered. This study therefore supports an 

hypothesis that employment in agriculture, forestry or fishing and pipe smoking have 

been major risk factors for lip cancer in England and Wales during this century. 

Confirmation and elucidation of the relative importance of these factors would require 

cohort studies; these may prove difficult due to the small number of lip cancer cases 

now occurring each year.

3.4.2 Intra-oral cancer

Despite overall reductions for intra-oral cancer in England and Wales during this 

century, this study reveals that significant increases in mortality and incidence have 

occurred in younger males during the last thirty years. In men, the changes are 

associated with clear birth cohorts. Decreases in mortality revealed in the early part 

of the century commenced with cohorts born around and subsequent to 1866, whilst 

the later increases in both mortality and incidence are associated with cohorts bom 

subsequent to 1911-12. Despite similar, though less pronounced, trends no such clear 

cohort effects are apparent in females. The reduction in the male:female ratio has been 

due to the overall large decrease in intra-oral cancer among males during the century.

In 1972 Binnie et al. reported that there was no indication of any increase in the 

incidence of oral cancer and found evidence of a cohort effect beginning in males 

about 1861, showing a downward trend in mortality from tongue cancer. However 

they were only able to analyse data up to 1969. Subsequently, Osmond et a/. (1983) 

reporting on trends in cancer mortality from 1951 to 1980, showed a rise in cohort
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values for generations bom since 1910 for both tongue and mouth. No such clear 

trends were shown in women for either site. Kindle and Nally (1991) showed intra

oral cancer to be presenting at a younger age in males and reported increasing 

numbers of new cases and deaths, especially in females. However, their comparative 

study did not have uniformity of ICD codes. In addition, being based on numbers of 

deaths and new cases it took no account of demographic changes in the population. 

Whilst knowledge of the burden of a disease is important for allocation of health care 

resources, comparisons of such for time trends can be flawed. Such errors most 

probably account for their findings regarding female new cases and deaths but these 

are not supported by the present study.

Boyle et al. (1990) have presented data for mortality from oral cancer in men in the 

United Kingdom for 1955 to 1984 and showed a quite small increase in younger 

cohorts. They defined oral cancer as ICD 140-149, including sites such as lip and 

salivary gland which have been declining in prevalence (Kindle & Nally 1991). 

Inclusion of such data could therefore have tended to mask the tme trends. However, 

in their detailed study of intra-oral cancer in Scotland during this century, Macfarlane 

et al. (1992) showed declining mortality until the 1970s followed by substantial 

increases in mortality and incidence in male cohorts bom after 1910. Although they 

did not include oropharynx in their data, the findings in this research directly support 

the trends presented in their study. Elsewhere within the United Kingdom, increases 

in the incidence of intra-oral cancer over a fourteen year period have been reported 

in Northern Ireland (Cowan et al. 1992).
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In England and Wales, the geographic distribution of male intra-oral cancer incidence 

shows a distinct north-west to south-east gradient, with the higher rates in the north

west. Moreover, increases in incidence appear to have occurred in parts of the north

west vsdth decreases in some areas of the south-east. A similar north-south pattern has 

been demonstrated for mortality of cancer of the buccal cavity (ICD 140-145) 

(Gardner et al 1983), although the highest mortality rates occurred in the north-east. 

Swerdlow and dos Santos Silva (1993) reported the greatest risk for male oral and 

pharyngeal cancer to be in the north-east of England and west and mid-Wales. The 

present study also reveals a significantly high incidence of intra-oral cancer in the 

Wales RHA. In females the highest incidence occurred in the Wales RHA but overall 

there was poor correlation with male distribution. Swerdlow and dos Santos Silva 

(1993) have commented on the lack of a geographic pattern for female cancer of the 

tongue, mouth and pharynx but did demonstrate higher risk in several Welsh counties. 

In the present study a significantly increased incidence has been noted in the Northern 

RHA. Gardner et a l (1983) have previously reported raised mortality for buccal cavity 

cancer in the counties of this Region, although this was not confirmed for incidence 

of tongue, mouth and pharyngeal cancer by Swerdlow and dos Santos Silva (1993). 

However, both studies demonstrated increased risk for females in counties of East 

Anglia, an RHA with an elevated SIR for intra-oral cancer. As with lip cancer, 

discrepancies between this study and those of Gardner et ût/.(1983) and Swerdlow and 

dos Santos Silva (1993) probably relate to the use of the larger RHA areas which may 

obscure more subtle local variations.

It is apparent that increases in intra-oral cancer are occurring throughout the United
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Kingdom, though not necessarily in all areas of England and Wales. Amongst males, 

in England, Wales and Scotland these can be delineated to birth cohorts bom 

subsequent to 1910-12. Elsewhere in many European countries pronounced upward 

trends are emerging for mouth and pharyngeal cancer (ICD 140-149) in younger birth 

cohorts of males (La Vecchia et al. 1992). In Denmark, Moller (1989) found that 

increasing incidence was confined to those bom after 1908, whilst a steeply increasing 

risk has been reported in similar male cohorts in the Federal Republic of Germany 

(Boyle et al. 1990). Moller (1989) ascribed the changes in Denmark to the increasing 

level of alcohol consumption. Similar comment has been made in both England and 

Wales (Hindle & Nally 1991), and Scotland (Macfarlane et al. 1992). Certainly, during 

the latter part of this century consumption of alcohol, whether beers, wines or spirits 

has risen substantially in the United Kingdom (lARC 1988). Alcohol is recognised as 

an important risk factor for oral cancer (Rothman 1978) and in Canada, Elwood et al. 

(1984) showed that for oral cavity tumours the association with alcohol consumption 

was highly significant, being more important than smoking. Rothman (1978) 

demonstrated that alcohol and tobacco act synergistically in the aetiology of intra-oral 

cancer. Blot et al. (1988) found them to combine in a multiplicative rather than 

additive fashion. It is interesting, therefore, that incidence in England and Wales is 

highest in those areas with the greatest prevalence of both cigarette smoking and 

alcohol consumption (Griffin 1992). However, in the United Kingdom when intra-oral 

cancer mortality was falling, sales of manufactured cigarettes and total tobacco 

products were dramatically rising (Wald & Nicolaides-Bouman 1991). Langdon (1985) 

suggested that the mortality trend might be explained by a reduction in pipe smoking 

together with a fall in the incidence of syphilis. However, the increase in mortality and
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incidence has occurred during a period of falling tobacco consumption amongst males 

(Wald & Nicolaides-Bouman 1991). In the USA Depue (1986) and Davis and 

Severson (1987) have reported rising mortality and an increasing incidence of cancer 

of the tongue amongst young males and implicated the use of smokeless tobacco 

products as the aetiological factor. Macfarlane et al. (1987) were unable to support this 

finding in the United Kingdom.

Both Singer (1911) and D’Arcy Power (1919) discussed a relationship between 

syphilis and intra-oral cancer. Subsequently, a number of authors (Fry 1929. Levin et 

al. 1942. Wynder et al. 1957) reported increased rates for positive syphilis serology 

amongst intra-oral cancer cases compared to controls, and both Wynder et al. (1957) 

and Trieger et al. (1958) demonstrated a clear relationship between syphilis and cancer 

of the anterior two thirds of the tongue. However, more recently in England, low 

associations between positive serology and oral or tongue cancer have been reported 

(Langdon et al. 1977. Dickenson et al. 1995). D’Arcy Power (1919) postulated that 

the ineffective treatment of syphilis in the first two decades of this century could lead 

to a large increase in the numbers of patients with cancer of the tongue, beginning 

about 1950 and affecting both genders. Although this study has demonstrated increases 

for intra-oral cancer in the latter part of this century, these have not been in the older 

age groups, as would be expected, but occurred predominantly in younger males bom 

after 1910. Moreover, improvements in the treatment of syphilis may have altered its 

relative importance in the aetiology of intra-oral cancer (Binnie 1990. Smith 1995).

Substantial ethnic immigration from the Indian sub-continent commenced about 1950
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(Merchant et al. 1986), increased during the next two decades (Barker & Baker 1990) 

and has continued since (Haskey 1990). High frequency and incidence of oral and 

pharyngeal cancer have been reported in the Indian sub-continent (Paymaster 1956. 

Wahi 1968). The rates for both genders in Southern Asia, which predominantly 

consists of this area, remain some of the highest in the world (Parkin et a l 1993). This 

has been attributed to the separate and combined habits of betel quid chewing and 

tobacco usage (Gupta et al. 1984. Thomas & Wilson 1993) which remain extremely 

prevalent among members of the ethnic immigrant population (Summers et a l 1994). 

Higher risks for both incidence and mortality from oral and pharyngeal cancer have 

been reported for Asians than non-Asians in some parts of England and Wales 

(Donaldson & Clayton 1984. Balarajan et al. 1984. Barker & Baker 1990), but not in 

Scotland (Merchant et al. 1986). Swerdlow and dos Santos Silva (1993) have 

commented on the raised incidence rate among Indian migrants to England and Wales. 

It may be that the increases in intra-oral cancer demonstrated in this study reflect the 

higher incidence in the enlarging ethnic immigrant population. However, by 1990 the 

Indian, Pakistani and Bangladeshi community only accounted for 2.7% of the 

population of England and Wales (Griffin 1992). Further, the largest populations were 

in the South East and West Midlands Standard Regions (Haskey 1991), areas of low 

and average intra-oral cancer incidence. Swerdlow and dos Santos Silva (1993) have 

also noted the lack of an association between the geographic distribution of tongue, 

mouth and pharynx cancer and these populations. It therefore appears unlikely that 

immigration from the Indian sub-continent significantly contributed to the documented 

increases in intra-oral cancer.
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Increased incidence of malignancy has been documented in chronic immunodeficiency 

states (Penn & Starzl 1972. Westburg & Stone 1973. London et al. 1995). The 

principal neoplasms are lymphomas and cancer of the skin (Hoover & Fraumeni 1973. 

London et al. 1995). Although intra-oral squamous cell carcinoma has been reported 

in younger persons undergoing immunosuppression regimes following organ 

transplantation (Lee & Gisser 1978. Varga & Tyldesley 1991) the incidence is stated 

to be very low (Varga & Tyldesley 1991) with no evidence of increase in these 

patients (Thomas et al. 1993). Similarly, squamous cell carcinoma of the oral cavity 

has been reported in young persons with HIV disease (Silverman et a l 1986. Epstein 

& Silverman 1992), but Epstein and Scully (1992) consider there is no evidence that 

HIV disease has contributed to the rising incidence of intra-oral cancer in the United 

Kingdom, USA and elsewhere. It appears unlikely that the emergence of HIV disease 

and increasing use of immunosuppressive regimes account for the increases in intra

oral cancer during the period of this study.

Nutrition is an important determinant of immunocompetence (Chandra 1992). Joynson 

et al. (1972) described defects in cell-mediated immunity in patients with iron- 

deficiency anaemia. However, reductions in the thickness of oral epithelium in such 

patients have been documented (Jacobs 1960. Rennie et al. 1982), whilst both 

reductions in thickness (Steele et al 1981) and changes in the composition of oral 

epithelium have been demonstrated in iron-deficient experimental animals (Rennie & 

MacDonald 1982). Paterson (1919) and Brown Kelly (1919) reported atrophy of the 

mucosal lining of the upper gastro-intestinal tract associated with dysphagia in middle- 

aged women. Their syndrome, also termed ’Plummer-Vinson’, has been clearly
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associated with iron-deficiency and cancer of the upper aerodigestive tract, mainly in 

females. (Ahlbom 1936. Wynder & Fryer 1958). Although the hypopharynx is the 

commonest site, tumours also occur in the oral cavity (Wynder & Fryer 1958. Larsson 

et al. 1975). In Australia, intra-oral cancer has been reported in a group of elderly 

females, who had never used tobacco or alcohol, with significantly lower serum iron 

levels than controls (Rich & Radden 1984). Decreases in female hypopharyngeal 

cancer have been reported in Sweden, ascribed to probable decreasing iron-deficiency 

due to improved nutrition (Larsson et al. 1975). In England and Wales data for dietary 

constituents are available during this century (Slater 1991) and on a regional basis 

(Braddon et al. 1988. Griffin 1992), but are too imprecise to permit scientific 

correlation. It is interesting to note, however, that for 1982 Braddon et al. (1988) 

reported significantly lower average daily intakes of iron among females in Wales and 

East Anglia, areas of increased intra-oral cancer incidence, than in the south-east of 

England. Although intake was also lower in the north this was not statistically 

significant. No such variations were demonstrated in males.

Other micronutrients, including vitamins A,B,C and E (McLaughlin et al. 1988. 

Gridley et al. 1992) and beta-carotene (La Vecchia et al. 1991a) have been shown to 

have a protective effect for oral and pharyngeal cancer risk, the strongest protection 

appearing to be afforded by frequent fresh fruit consumption (McLaughlin et al. 1988. 

La Vecchia 1991a). In England and Wales household fresh fruit consumption has been 

rising since the Second World War (Slater 1991. Griffin 1992). However, in 1980-81 

consumption was highest in the East Anglian Standard Region and lowest in the 

North, North West and Yorkshire and Humberside Regions (Griffin 1992). Whilst the
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data are neither specific for either gender nor directly comparable for regions, there 

does appear to be some inverse relationship with the geographic distribution of male 

intra-oral cancer incidence, but little for female. However, Braddon et al. (1988) 

showed average female daily vitamin C intake to be significantly lower in Wales, East 

Anglia and the north of England compared to the south-east. Among males, only the 

north showed significantly decreased intake. No firm conclusions can be drawn from 

these data, but there are indications that regional variations in dietary intake of some 

micronutrients may be implicated in the geographic distribution of intra-oral cancer 

in England and Wales.

The occurrence of second or multiple primary (metachronous) neoplasms following 

intra-oral cancer has been documented (Wynder et a l 1969. Carr & Langdon 1989. 

Day et a l 1994). These may affect other parts of the respiratory or upper alimentary 

tracts (Day et a l 1994), but metachronous squamous cell carcinoma occur in the oral 

cavity (Wynder et a l 1969. Carr & Langdon 1988). This has been ascribed to 

continuance of tobacco and alcohol habits (Wynder et a l 1969). However, many 

advances have been made in the treatment of oral cancer (Brown & Langdon 1995), 

and Carr and Langdon (1988) implicated longer survival following more effective 

locoregional treatment of the index cancer. An increase in the number of metachronous 

intra-oral cancers would produce a rise in the incidence of neoplasms without a 

concomitant increase in the number of the population affected. The incidence data in 

this study relates to neoplasms, not persons. However, although second or multiple 

metachronous cancers may be registered for a single person, mortality is only recorded 

once. In this study, intra-oral cancer mortality is also increasing in those groups with
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rising incidence. This strongly suggests that the data reflects a true increase in the 

number of individuals with intra-oral cancer.

A descriptive cancer report such as this, can be criticised for validity of the data. 

Changes in ICD coding and alterations in methods of registration and death 

certification of patients can occur over the period and affect their interpretation. In 

Scotland, Macfarlane et al (1992) considered there had been no major alterations to 

the ICD with regard to their study. However in this report mortality data were 

obtained for the period 1951-55 from two sources (HMSO 1957. HMSO 1954-1975). 

Comparison of the rates for tongue and mouth with tonsil (HMSO 1957), with tongue 

and mouth (HMSO 1954-1975) revealed inconsistencies. Aggregation of data for the 

site mesopharynx (HMSO 1954-1975) with that of tongue and mouth eradicated these 

discrepancies. Data for these sites have therefore been used since 1951. Alterations in 

death certification and registration methods over the century are acknowledged. 

Moreover, a substantial degree of under-reporting of oral cancer in recent years has 

been documented (Wamakulasuriya et a l 1994). However, changes in methods of 

registration or death certification could be expected to produce alterations in rates in 

all age-groups and both sexes from the same point period in time. No such effects 

have been noted in this study. Indeed differing trends for varying age-groups and both 

genders have been noted, whilst certainly in males alterations in trends have proved 

to be birth cohort based. Further, in the latter part of the century comparable trends 

are occurring for both mortality and incidence.

It is therefore believed that the trends described in this study are real and not spurious
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or artefactual. Indeed these results support similar studies in other parts of the United 

Kingdom and Europe and confirm an increasing incidence of and mortality from intra

oral cancer, particularly in younger males, over the last three decades in England and 

Wales. It is worrying that as the cohorts currently experiencing rising incidence rates 

enter older age groups with higher disease frequencies the annual burden of new cases 

may substantially rise.

Intra-oral cancer is now regarded as of multifactorial origin (Binnie 1990), and a 

number of factors for which limited data are available have been considered. Other 

factors such as dental sepsis, candidal infection, human papilloma and herpes simplex 

viruses are acknowledged. However, although dietary habits and ethnic immigration 

might be implicated in the trends documented in this chapter, the major risk factors 

remain tobacco and alcohol (Brown & Langdon 1995). Raised alcohol consumption 

during the last forty years may be responsible for the increases in intra-oral cancer. It 

is therefore considered pertinent to investigate in more depth the relationship of 

alcohol and tobacco consumption with intra-oral cancer trends in England and Wales 

during this century.
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CHAPTER FOUR 
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4 Descriptive Epidemiology of Tobacco and Alcohol Consumption

4.1 Introduction

4.1.1 Tobacco

Tobacco was first introduced into Europe in the middle of the sixteenth century (I ARC

1986). A relationship between tobacco smoking and oral cancer, mainly cancer of the 

lip, has been described for two hundred years (Clemmesen 1965), but by the end of 

the nineteenth century it was believed that smoking might also cause cancer of the 

tongue (I ARC 1986). In England, although Singer (1911) made no mention of tobacco 

in a study of some aetiological factors for oral cancer, both D’Arcy Power (1919) and 

Fry (1929) drew attention to smoking as a possible cause for cancer of the tongue and 

buccal cavity. Mills and Porter (1950) reported a significantly higher incidence of 

smoking among buccal cancer patients than among controls in the USA. Subsequently, 

smoking has been demonstrated to be a significant risk factor for intra-oral cancer 

(Wynder et al. 1957. Graham et al. 1977. Blot et al. 1988. Macfarlane et al. 1995).

However, there is contradictory evidence regarding the relative risk of cigarette, cigar 

and pipe smoking in the aetiology of intra-oral cancer (Binnie & Rankin 1988). Mills 

and Porter (1950) demonstrated significantly more buccal cancer patients than controls 

smoking pipes or cigars, whereas there was no significant difference between the 

groups in cigarette smoking habits. Both Wynder et al. (1957) and Doll and Peto

(1976) considered there to be a closer relationship between cancer of the mouth or
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upper digestive and respiratory tracts and pipe or cigar smoking than cigarette 

smoking. Binnie (1976) drew attention to a positive association between pipe and cigar 

smoking and mouth cancer, but a negative association for cigarette smoking. 

Moreover, Browne et a l (1977) reported a significantly higher prevalence of habitual 

pipe smokers among male intra-oral cancer patients than controls, with significantly 

less cigarette smokers.

However, Wynder et al (1977) considered pipe and cigar smoking to be involved in 

the aetiology of oral cavity cancer to a lesser extent than cigarette smoking, whilst 

Wynder and Stellman (1977) demonstrated cigar and pipe smokers to have similar 

risks to cigarette smokers. Although Blot et a l (1988) also demonstrated a risk for 

oropharyngeal cancer among pipe or cigar smokers nearly as high as cigarette smokers, 

Marshall et al (1992) reported data for the same sites which suggest that the effects 

of pipe and cigar smoking, as practiced in recent years, may be much less significant 

than cigarette smoking.

Most studies do not deal explicitly with intra-oral cancer (ICD 141, 143-146) but 

include other sites such as lip (ICD 140), hypopharynx (ICD 148), larynx (ICD 161) 

or oesophagus (ICD 150). The lack of uniformity may account for the disparity 

between studies regarding the relative importance of pipe or cigarette smoking.

A clear dose-risk relationship has been demonstrated for cigarette consumption and 

intra-oral cancer (Blot et al 1988. Mashberg et al. 1993. Macfarlane et a l 1995). In 

addition, use of filter cigarettes or cessation of smoking resulted in a reduced risk.

92



However, in the United Kingdom attention has been drawn to declining intra-oral 

cancer incidence during a period of increasing cigarette consumption (Binnie 1976). 

Whilst it appears that cigarette smoking is implicated in the aetiology of intra-oral 

cancer, there may be complex inter-relationships with other aetiological factors (Smith 

1995).

The use of ’smokeless’ tobacco products has been related to intra-oral cancer (Johnson 

& Warnakulasuriya 1993). This may be in the form of oral snuff (Blot & Fraumeni 

1977) or tobacco chewing (Mahboubi 1977). Vogler et a l (1962) demonstrated a 

relationship between topical tobacco in the aetiology of oral cancer in the USA, with 

the use of chewing tobacco being significantly more frequent among male patients and 

snuff in females. A survey of geographic patterns of oral and pharyngeal cancer in the 

USA by Blot and Fraumeni (1977) revealed elevated female mortality rates in the rural 

South; these were considered to be due to the use of oral snuff. Winn et a l (1981) 

reported a four-fold increase in risk of oral and pharyngeal cancer, and a fifty-fold 

increase for carcinomas of the gingivae and buccal mucosa in long term oral snuff 

users. Depue (1986) has ascribed increases in tongue cancer mortality among young 

white males in the USA to oral snuff use. Although such products were available in 

the United Kingdom during the late 1980s, no data regarding consumption are 

available (Johnson & Warnakulasuriya 1993). However, Macfarlane et a l (1987) 

considered oral snuff to be little used in Scotland.

In areas of the world with the highest incidence rates for oral cancer, the 

environmental factor responsible is considered to be tobacco chewing (Mahboubi
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1977). Reporting an epidemiological study in Central and South-East Asia, Hirayama 

(1966) demonstrated that the percentage of tobacco chewers was significantly and 

uniformly higher among oral cancer patients than among controls. However, the 

tobacco is frequently chewed with other components, the commonest being the seed 

of the ’betel-nut’ palm {Areca catechu Linn.), the leaf of Piper betle Linn, and slaked 

lime (Thomas & Wilson 1993). Wide variations in content and style of quid occur 

throughout India and South-East Asia (Thomas & Kearsley 1993). Although chewing 

betel quid containing tobacco has been demonstrated to be the important risk factor 

for oral cancer (Johnson & Warnakulasuriya 1993. Thomas & Wilson 1993), the role 

of other components has been less clear (Hirayama 1966. Wahi 1968) and still remains 

unresolved (Thomas & Kearsley 1993).

In the United Kingdom specific tobacco for chewing is not manufactured and data for 

the prevalence of the habit have not been available (Binnie 1976). Tyldesley (1971) 

and Browne et al. (1977) demonstrated the proportion of underground miners who 

chewed tobacco to be between 34.3% and 46.5%. Although Tyldesley (1976) has 

reported malignant transformation in a leukoplakia associated with tobacco chewing 

and smoking, Browne et al. (1977) found tobacco chewing to be equally common in 

miners with intra-oral cancer and controls. However, the chewing of tobacco and betel 

quid is extremely prevalent among ethnic immigrants from the Indian sub-continent 

(Summers et al. 1994). This appears to present a major risk factor for the development 

of intra-oral cancer in this group.
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4.1.2 Alcohol

Although ethanol is generally not regarded as a carcinogen (Mufti 1992), the 

consumption of alcoholic beverages is considered to be causally related to malignant 

tumours of the oral cavity (lARC 1988). In England, Young and Russell (1926) noted 

a relationship between employment in the liquor trade and tongue cancer. Both 

Wynder et al. (1957), in the USA, and Schwartz et a/. (1962) in France, reported an 

association between excessive alcohol consumption and intra-oral cancer. Subsequently 

in these countries, Rothman (1978) and Brugere et a l (1986) demonstrated increasing 

risk for oral cavity cancers with increasing alcohol consumption after adjusting for 

smoking; this has since been confirmed (Blot et al. 1988. Marshall et al. 1992. 

Mashberg et a l 1993). Moreover, some studies have delineated the highest risks to 

occur in the floor of mouth and the tongue (Rothman 1978. Brugere et a l 1986. 

Boffeta et al. 1992).

Evidence regarding any particular type of alcoholic beverage representing a higher risk 

for intra-oral cancer than others is lacking (IARC 1988. Smith 1995). In the USA, 

Wynder et a l (1957) noted whisky consumption to be particularly important in the 

development of oral cavity cancer. Blot et al. (1988) demonstrated spirit consumption 

to have a higher risk for male oropharyngeal cancer than beer, with wine consumption 

showing the least risk. However, Day et a l (1993) reported beer consumption to be 

more important than spirits among white males, whilst in England, Browne et al

(1977) noted habitual beer drinkers to be more common among male oral cancer cases 

than controls. In Italy, a statistically significant higher risk for oral cancer has been
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demonstrated among beer drinkers than wine (Merletti et al. 1989), with the risk for 

wine drinking being low (Macfarlane et al. 1995). However, other studies in both Italy 

(Barra et al. 1990. Franceschi et al. 1990) and France (Leclerc et al. 1987) have 

reported wine consumption to have the highest risk for oral cavity cancer. Barra et al. 

(1990) consider that the most frequently used alcoholic beverage in each area may be 

the important factor, with total alcohol consumption being more important in 

determining risk than type of beverage (Kato & Nomura 1994).

The association of alcohol consumption with oral cancer may be due to a direct effect 

on the oral tissues or by acting indirectly (Rothman 1978). Structural changes in 

human tongue epithelium have been associated with alcohol consumption, the 

predominant change being atrophy due to decreased epithelial thickness (Valentine et 

al. 1985). A similar finding has been documented in the lateral tongue epithelium of 

an experimental hamster model receiving a 10% solution of absolute alcohol in water 

as the sole drinking fluid for nine months (Al-Damouk 1993). Both studies considered 

this probably to be due to the local effect of alcohol. Squier et al. (1986) have 

demonstrated increased permeability of porcine floor of mouth mucosa to 

nitrosonornicotine, a tobacco associated carcinogen, in the presence of 5% ethanol. 

However, alcoholic beverages contain many congeners and contaminants besides 

ethanol (Rothman 1978.1ARC 1988). Rothman et al. (1989), in a study of the relative 

risk for hypopharyngeal cancer among users of dark and light distilled spirits, reported 

a significantly higher risk in drinkers of whisky, cognac and dark rum than in those 

who drank vodka, gin or light rum. They considered this to be consistent with the non

alcoholic content of spirits being a determinant of cancer risk, ethanol acting topically
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as a solvent for other carcinogens (Rothman 1978). However, intra-oral cancer has 

been reported in abstainers from alcoholic beverage and tobacco consumption who 

used high alcohol-content mouthwashes for over twenty years (Weaver et a l 1979). 

Although this association has not been consistently confirmed (Rabat et a l 1989), 

Winn et a l (1991) demonstrated increased risks for oral and pharyngeal cancers in 

regular mouthwash users after adjusting for alcohol and tobacco consumption.

Rothman (1978) suggested that ethanol might also act indirectly on the oral tissues. 

Studies have documented the systemic effects of alcohol, demonstrating an association 

between high alcohol consumption, liver cirrhosis and intra-oral cancer (Trieger et al 

1958. Keller 1977). Keller (1983) considered liver cirrhosis to be implicated in the 

aetiology of upper alimentary tract cancers; it has been suggested that this may be due 

to alcohol-induced cirrhosis decreasing the ability of the liver to detoxify potential 

carcinogens (Franceschi & La Vecchia 1992).

Attention has been drawn to the association between excessive alcohol consumption 

and nutritional deficiencies (Vitale & Gottlieb 1975. Wynder et a l 1977). Ziegler 

(1986) reported significant decreases in the daily consumption of protein, 

carbohydrate, fibre and many micronutrients with increasing alcohol intake. Moreover, 

an inverse relationship has been demonstrated between alcohol and fresh fruit 

consumption (Hebert & Kabat 1991), a dietary factor strongly protective for oral and 

pharyngeal cancer risk (La Vecchia et al 1991a). Both nutritional deficiencies and 

alcohol impair the immune response (Vitale & Gottlieb 1975), alcohol appreciably 

inhibiting cell mediated immunity (Dunne 1989). Depression of the cell mediated
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immune response has been reported in patients with squamous cell carcinomas of the 

head and neck (Scully 1982).

Although the relative importance of the various actions of alcohol in the development 

o f intra-oral cancer are not clearly understood (Franceschi & La Vecchia 1992), it 

appears that alcohol and alcoholic beverages could exert both local and systemic 

effects.

4.1.3 Relation of tobacco and alcohol consumption

Low risks for the development of intra-oral cancer have been reported in populations 

abstaining from both tobacco and alcohol consumption (Lemon et al. 1964. Lyon et 

al. 1980a). An independent effect for the role of tobacco or alcohol consumption on 

the risk for oral and pharyngeal cancer was proposed by Wynder et al. (1957). 

Rothman & Keller (1972), investigating the effect of joint exposure, concluded that 

tobacco and alcohol were independent risk factors but also acted synergistically. 

Rothman (1978) later considered this synergistic effect to be due to interaction 

between tobacco and alcohol. El wood et al. (1984) demonstrated that tobacco and 

alcohol consumption made independent and differing contributions to the risk of 

cancer of the oral cavity, pharynx and larynx. Whereas smoking was strongly related 

to intrinsic laryngeal cancer, oral and pharyngeal cancer were strongly related to 

alcohol consumption with only a weak association with smoking. They considered that 

the effect of joint exposure could be modelled by either an additive or multiplicative 

model. However, although the independent effects of tobacco and alcohol consumption
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on oropharyngeal cancer risk have been confirmed (Blot et a l 1988. Talamini et al

1990. Mashberg et a l 1993), Blot et al (1988) and Mashberg et a l (1993) considered 

joint exposure to result in a multiplicative model, with combined heavy smoking and 

drinking resulting in very large increases in risk (Blot et a l 1988).

4.1.4 Aims

The aims of this part of the study were to investigate the epidemiology of tobacco and 

alcohol consumption in England and Wales during this century, and to assess whether 

the data are sufficiently accurate for use in analysis with trends in intra-oral cancer.

4.2 Materials and methods

Data regarding tobacco consumption in the United Kingdom during this century were 

obtained from the publication ’UK Smoking Statistics’ (Wald & Nicolaides-Bouman 

1991), based on figures from the tobacco industry. Annual consumptions in kilograms 

per person fifteen years of age or over were aggregated into five year periods from 

1906-10 to 1981-85 for both genders. Total tobacco, manufactured cigarette and other 

tobacco consumption, which includes pipe smoking, cigar smoking and snuff use, were 

processed for males; among females only data for manufactured cigarette consumption 

were available, other forms of tobacco being rarely used (Wald & Nicolaides-Bouman 

1991).
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Data for average annual per capita alcohol consumption in the United Kingdom, 

expressed as litres of absolute alcohol, were obtained in quinquennial periods from 

1900 to 1934 (Royal College of Psychiatrists 1986). Annual per capita alcohol 

consumption data between 1950 and 1984 (Royal College of Psychiatrists 1979. 1986) 

were aggregated and averaged in five year periods from 1950-54 to 1980-84.

4.3 Results

4.3.1 Tobacco

Male total tobacco consumption in the United Kingdom increased in the early part of 

the century reaching a peak in 1941-45 (Fig. 4.1. Table 4.1). Subsequently, there has 

been a downward trend which became more pronounced in 1966-70, with consumption 

in 1981-85 being lower than in 1906-10. However, there have been differences in the 

trends for consumption of manufactured cigarettes and other tobacco products (Fig.

4.2. Table 4.1). Whereas there has been a steady decrease in the consumption of other 

tobacco products during this century, cigarette consumption increased substantially 

between 1906-10 and 1941-45. Levels remained high until 1966-70, when a downward 

trend in consumption became more pronounced.

Consumption of manufactured cigarettes among females commenced in 1921-25 (Fig. 

4.1. Table 4.1), and rapidly increased until 1941-45 (Fig. 4.3). Peak cigarette 

consumption occurred in 1976-80, since when there has been a reduction.
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4.3.2 Alcohol

At the turn of the century per capita alcohol consumption in the United Kingdom was 

high (Fig. 4.4. Table 4.2). Subsequently, there was a decrease in consumption, 

especially in 1915-19, continuing until 1930-34. In 1950-54 the level of alcohol 

consumption stood at half that for 1900-04. However, there has since been a 

substantial increase in per capita consumption, with the level in 1975-79 being very 

similar to that of 1905-09 (Table 4.2).

4.4 Discussion

This study demonstrates that cigarette smoking has been the major contributor to 

tobacco consumption in the United Kingdom during the latter part of this century. 

Indeed, among males the use of tobacco for pipe or cigar smoking and as snuff has 

steadily declined throughout the century. However, whereas male cigarette 

consumption rapidly increased in the first four decades of this century, female 

consumption did not commence until the 1920s and was uncommon until the Second 

World War (Cancer Research Campaign 1992). Subsequently, female cigarette 

consumption continued to increase until 1976-80, whilst male consumption, following 

a slight reduction after the War and a period of relative stability, started decreasing 

fifteen years earlier. Consequently, there has been a substantial reduction in the 

difference between the amounts of tobacco smoked as cigarettes by males and females.

Substantial reductions in alcohol consumption occurred in the United Kingdom during
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the first three decades of this century. Consumption was still relatively low in the 

1950s, but subsequently increased although there was a slight reduction in 1980-84. 

Spring and Buss (1977) reported reductions in consumption of all types of alcoholic 

beverages between 1900 and 1930, with a historical low consumption in 1930-60 

followed by increases. Kendell (1984) also demonstrated steadily increasing per capita 

consumption of alcohol in the United Kingdom from 1970 to 1979, but noted an 11% 

reduction between 1979 and 1982.

Although the present study delineates trends in tobacco and alcohol consumption 

during this century which are consistent with other reports, a major criticism of the 

data presented is lack of precision. Data for both tobacco and alcohol consumption 

relate to the United Kingdom and not specifically to England and Wales. Although 

levels of tobacco consumption were available for each gender, consumption levels for 

different age groups were available only during the latter part of this century (OPCS 

1990c. Wald & Nicolaides-Bouman 1991), and did not relate to the age groupings of 

intra-oral cancer mortality and incidence rates. Such data, therefore, have not been 

presented in the present study. Moreover, although data regarding drinking habits in 

England and Wales by gender and age group were available (Goddard & Ikin 1988. 

Goddard 1991), these only related to the years 1978,1987 and 1989. The data on 

alcohol consumption during this century presented in the present study are based on 

Customs and Excise records of duty paid rather than actual consumption (Kendell 

1984), and relate to per capita consumption of the total population, with no 

discrimination between genders or age groups. Although such data have been regarded 

as satisfactory for investigating trends in consumption throughout this century (Spring
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& Buss 1977), in the present study they were considered to lack the necessary 

precision for analysis with intra-oral cancer mortality trends in differing age groups 

and genders. No further effort was therefore made to obtain data for the period 1935 

to 1949, and consideration was given to an alternative approach for assessing tobacco 

and alcohol consumption during this century.

It was decided to adopt other body diseases, related to tobacco and alcohol 

consumption, to act as surrogate markers for consumption of these products. This 

would permit the data to be restricted to England and Wales, and to be analysed by 

gender and the same age groupings as for intra-oral cancer. Since cigarette smoking 

has been the major contributor to tobacco consumption during this century, cancer of 

the trachea, bronchus and lung (ICD 162) was adopted as the surrogate marker for 

cigarette consumption. Mortality from chronic liver disease and cirrhosis (ICD 571) 

was chosen as the marker for alcohol consumption. For brevity, these diseases will be 

referred to as Tung cancer’ and ’liver cirrhosis’ in this study.

The next chapter will assess the efficacy of lung cancer and liver cirrhosis mortality 

as surrogate markers for tobacco and alcohol consumption, and investigate the 

temporal and spatial epidemiology of the two diseases in England and Wales during 

this century.
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CHAPTER FIVE 

DESCRIPTIVE EPIDEMIOLOGY OF LUNG 

CANCER AND LIVER CIRRHOSIS MORTALITY
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5 Descriptive Epidemiology of Lung Cancer and Liver Cirrhosis

5.1 Introduction

5.1.1 Lung cancer

Globally, lung cancer was the most common cancer in 1985, with an estimated

896.000 new cases, or 11.8% of the total, about 61% of which occurred in developed 

countries (Parkin et al. 1993). However, there are wide geographical variations in risk 

(Coleman et a l 1993) with estimated male age-standardised incidence rates ranging 

from 2.5 per 100,000 in Western Africa to 73.6 in North America (Parkin et al. 1993). 

In females, incidence rates are much lower, the highest estimated rate of 28.9 per

100.000 also occurring in North America; worldwide, lung cancer is only the fifth 

most frequent cancer of women accounting for 5.8% of the total.

In European Community countries, the highest male incidence rates are demonstrated 

in Belgium, the Netherlands and the United Kingdom with the lowest rates in Portugal, 

Spain and France (Jensen et a l 1990). Amongst females, the lowest rates also occur 

in the latter countries, but the highest incidence and mortality rates are apparent in the 

United Kingdom with high rates also in Ireland and Denmark. Within the United 

Kingdom, during the period 1985-88, the highest mortality rates for both genders 

occurred in Scotland, at 76.4 per 100,000 for males and 27.0 for females (La Vecchia 

et al. 1991b). The lowest rates were demonstrated in Northern Ireland, with those in 

England and Wales intermediate for both males and females at 61.9 and 19.9 per
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100,000 respectively. In England, lung cancer is the commonest cancer in males, 

accounting for 32% of the total, whilst it ranks third in females at 10% (Roman & 

Carpenter 1995b).

Lung cancer was a relatively rare disease in the early years of this century 

(Clemmesen 1965). Temporal trends since, and variations in geographic distribution, 

can be accounted for almost entirely by national cigarette smoking habits (Tomatis et 

al. 1990). However, a number of occupational associations have also been suggested 

(Clemmesen 1965. Roman & Carpenter 1995b). In the sixteenth century, von 

Hohenheim and Georg Bauer noted a peculiar pulmonary disease, termed ’mala 

metallorum’, amongst metal miners in the Erz mountain region of Eastern Europe 

(Clemmesen 1965). This was identified as a malignant neoplasm in 1879. During this 

century, increased frequency of lung cancer in miners has been reported, especially in 

those mining uranium and other metals (Tomatis et al. 1990). This has been associated 

with exposure to radon and its decay products (Moolgavkar et a/. 1993). High levels 

of radon exposure in residential homes have also been implicated with increased risk 

for lung cancer amongst females in the Austrian Alps (Ennemoser et al. 1994).

Similarly, occupational exposure to asbestos results in an increased risk for lung cancer 

(Clemmesen 1965. Tomatis et al. 1990. Coggon et al. 1995). It has been estimated that 

5.7% of all lung cancers in males in the west of Scotland were asbestos related (De 

Vos Irvine et al. 1993). Increased risk for lung cancer has also been noted amongst 

occupations working with metals, such as metal polishers, fettlers and dressers, 

moulders and coremakers, metal drawers, and electroplaters who are exposed to
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chromâtes (Tomatis et al. 1990. Roman & Carpenter 1995b. Coggon et a l 1995). 

Although a high risk has been reported for labourers in coke ovens, who have a high 

exposure to poly cyclic aromatic hydrocarbons (Coggon et a l 1995), Sorahan et al 

(1994) reported only limited evidence of an occupational role in excesses of lung 

cancer amongst steel foundry workers in the United Kingdom. Similarly, although 

Leon et al (1994) demonstrated an increased risk among newspaper printers exposed 

to ink mist, the magnitude of the increase could be explained by confounding with 

smoking. Indeed, comment has been made that the strong confounding effects of 

smoking could affect the interpretation of increased risks for many occupations 

(Coggon et al 1995. Roman & Carpenter 1995b).

Air pollution has been considered to be a possible aetiological factor (Clemmesen 

1965. OPCS 1994b), the risk for lung cancer being higher in urban than in rural areas 

(Tomatis et a l 1990). In the United Kingdom, Doll and Bradford Hill (1964a) 

reported lower mortality rates among medical practitioners living in rural areas than 

in large towns, which could not be ascribed to differences in smoking habits. 

However, Lyon et a l (1980b) in a study comparing rural and urban Mormons in Utah, 

most of whom were non-smokers, found no difference in lung cancer risk. Tomatis et 

a l (1990) consider it probable that air pollution may contribute to lung cancer 

mortality in heavily polluted areas. However, no evidence of increased risk was found 

in a study of residents living near ten industrial incinerators of waste solvents and oils 

in Great Britain (Elliott et a l 1992). Moreover, Doll and Bradford Hill (1964b) in 

their study of medical practitioners concluded that the very low death rates from lung 

cancer in non-smokers of both genders living mainly in urban areas, did not suggest
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that air pollution had been an important factor. It is of interest to note, therefore, that 

at the inception of a large case-control study in 1948 to investigate the rapidly 

increasing mortality from lung cancer in the United Kingdom, Doll considered that 

increases in cars and the tarring of roads were more likely factors than cigarette 

smoking (Peto 1994). However, smoking proved to be the only major difference 

between cases and controls.

The causal relationship between smoking, especially cigarette smoking, and lung 

cancer has subsequently been confirmed conclusively in both genders (Doll & 

Bradford Hill 1964a, 1964b. Doll et al. 1980. Doll et al. 1994). In England and 

Wales, the proportion of lung cancer deaths attributable to smoking has been estimated 

at 94% and 80% for males and females respectively (lARC 1986). Time trends in 

incidence and mortality from lung cancer reflect the prevalence of cigarette smoking 

in different generations (Tomatis et al. 1990), with an estimated induction period of 

at least twenty years (Clemmesen 1965. OPCS 1994b). Moreover, variations in lung 

cancer trends not only reflect changes in tobacco consumption but also alterations in 

the type of tobacco and tar content of cigarettes, and the use of filters (Wynder & 

Hoffman 1994). It is therefore considered that data for lung cancer incidence and 

mortality will provide acceptable and effective surrogate markers for variations in 

cigarette usage.

5.1.2 Liver cirrhosis

There are wide global variations in risk for cirrhosis of the liver, with male age-
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standardised mortality rates in the mid 1980s ranging from 1.4 per 100,000 in Iceland 

to 56.4 in the Korean Republic (WHO 1988). Female rates are generally lower than 

male, the lowest of 0.7 per 100,000 also occurring in Iceland; the highest at 17.9 per

100,000 is reported in Romania. Among European countries, high rates are recorded 

for both genders in Hungary, Portugal and Italy at 50.3, 33.4 and 32.1 per 100,000 for 

males and 17.4, 10.9 and 11.6 per 100,000 for females. The lowest male mortality 

rates, at 2.7 and 3.2 per 100,000 occur in the Irish Republic and Northern Ireland. 

Amongst females, the lowest rates are reported in the Irish Republic and Norway at

2.1 and 2.2 per 100,000, with a low rate of 2.7 in Northern Ireland, Sweden and 

Holland. Within the United Kingdom the highest mortality rates occur in Scotland, at

7.3 and 4.5 per 100,000 for males and females respectively. Rates of 4.5 per 100,000 

for males and 3.1 for females in England and Wales are intermediate between those 

in Scotland and Northern Ireland.

There are many causes of liver cirrhosis (Richmond & Finlay son 1987), among the 

commonest being alcoholism, chronic active hepatitis due to hepatitis B, Delta and 

non-A non-B viruses, primary biliary cirrhosis and schistosomiasis (Eddleston 1990). 

Rare causes include Wilson’s disease and haemochromatosis. In the Middle and Far 

East, and many areas of Africa, chronic hepatitis B virus infection and schistosomiasis 

are the most important factors. However, chronic alcoholic liver disease is the 

commonest cause of cirrhosis in Europe (Saunders et al. 1981. Eddleston 1990), and 

variations in mortality rates between countries are closely associated with differences 

in per capita levels of alcohol consumption (Smith 1981. Farrell & Strang 1992). In 

the United Kingdom, although cirrhosis is associated with chronic active hepatitis and
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primary biliary cirrhosis (Richmond & Finlay son 1987), 80% of cases admitted to 

district general hospitals are associated with alcohol abuse (Eddleston 1990).

A dose-response relationship between alcohol consumption and the risk of developing 

liver disease and cirrhosis has been demonstrated (Johnson & Williams 1985. Norton 

et al. 1987). Consistent high daily alcohol consumption appears to be more likely to 

cause cirrhosis than episodic ’binge’ drinking (Smith 1981. Richmond & Finlay son

1987), with a dose-duration period for the development of cirrhosis from five to over 

fifteen years (Royal College of Psychiatrists 1986. I ARC 1988). However, liver 

cirrhosis mortality has been shown to be extremely sensitive to changes in alcohol 

consumption, with rates rising or falling within one or two years of alterations in per 

capita consumption (Smith 1981. Kendell 1984).

Liver cirrhosis mortality has been used as a marker of alcohol abuse in studies on 

alcoholism (Royal College of Psychiatrists 1979. Breeze 1985. Prior 1988. Paton 

1994). Walsh and Walsh (1973) examining the validity of five indices of alcoholism 

concluded that there was a high and consistent correlation between per capita 

measures of alcohol consumption and the death rate from cirrhosis. It was therefore 

considered appropriate to use liver cirrhosis mortality as a surrogate marker for alcohol 

consumption in this study. However, the sensitivity of cirrhosis mortality to changes 

in consumption when compared to the induction period for cigarette smoking and lung 

cancer of at least twenty years must be borne in mind.
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5.1.3 Aims

The purpose of this part of the study was to examine the temporal and spatial 

epidemiology of lung cancer mortality and incidence and liver cirrhosis mortality in 

England and Wales during this century.

5.2 Materials and Methods

Data for lung cancer mortality and incidence were obtained from the sources described 

in Chapter 3 and processed in the same manner. However, SIRs for geographic 

distribution were produced only for the period 1979-83.

No data were available for liver cirrhosis incidence. Mortality data, commencing in 

1911-15, were obtained from the same sources and processed in the same manner as 

Chapter 3 for temporal trends. However, age-specific mortality rates are presented 

graphically by period of death. To assess geographic distribution, the number of liver 

cirrhosis deaths in each RHA were aggregated for the period 1974-78 (OPCS 1976- 

80). National age-specific mortality rates were prepared for this period and 

Standardised Mortality Ratios (SMR) calculated, using the method of indirect 

standardization described in Chapter 3.
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5.3 Results

5.3.1 Lung cancer

5.3.1.1 Temporal trends

In the early part of the century, lung cancer mortality was low in both genders, with 

fluctuating rates until 1916-20 (Fig. 5.1). In that period the age-standardised rates 

stood at 1.63 per 100,000 for males and 0.86 for females (Table 5.1). Subsequently, 

there has been a profound and significant increase in both genders. This was more 

pronounced in males and continued until 1971-75, when the mortality rate peaked at 

74.80 per 100,000. Since then there has been a steady decrease in the rate to 59.60 per

100,000 in 1986-90 and 55.00 in 1991. Similarly, male age-standardised incidence 

rates increased from 66.20 per 100,000 in 1962-66 to 77.60 in 1972-76, with a 

subsequent decrease to 67.00 in 1982-86 and 61.60 per 100,000 in 1989 (Table 5.2). 

In females, however, the mortality rate has continued increasing to 20.35 per 100,000 

in 1986-90, although there has been a slight reduction to 19.65 in 1991 (Table 5.1). 

Moreover, female age-standardised incidence rates have steadily increased from 9.40 

per 100,000 in 1962-66 to 20.20 in 1982-86 and 22.70 in 1989 (Table 5.2).

In both genders the highest rates for lung cancer incidence (Fig. 5.2, Table 5.3) and 

mortality (Fig. 5.3, Tables 5.4 & 5.5) occur in the older age groups. However, peak 

incidence and mortality rates occur in the 80-84 age group in males, and in the 75-79 

group in females.
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Males

Truncated age-standardised rates (Fig. 5.4) reveal increases in lung cancer mortality 

in the early part of the century which became far more marked after 1916-20. In males 

aged 35-64 years this continued until 1961-65, reaching a rate of 113.00 per 100,000 

(Table 5.1). Subsequently, the mortality rate has progressively fallen to 67.80 per

100.000 in 1986-90, with a further reduction to 61.00 in 1991. Similarly, incidence 

rates have decreased from 119.00 per 100,000 in 1962-66 to 85.60 in 1982-86 (Fig. 

5.5) and 73.60 in 1989 (Table 5.2).

In older males, however, mortality increased until 1976-80 reaching a peak rate of

624.00 per 100,000, before decreasing to 549.00 in 1986-90 (Fig 5.4) and 515.00 in 

1991 (Table 5.1). Incidence rates in this group also showed increases between 1962-66 

and 1977-81, from 411.00 to 612.00 per 100,000, before decreasing to 576.00 in 1982- 

86 (Fig. 5.6) and 553.00 in 1989 (Table 5.2).

Both age-specific mortality rates (Fig. 5.7, Table 5.4) and incidence rates (Fig. 5.8, 

Table 5.3) confirm a decreasing trend in most age groups during the latter part of this 

century. Only in those aged 85 or over had lung cancer mortality not started to decline 

by 1986-90, although the rate has decreased from 702.6 per 100,000 in that period to

659.1 in 1991 (Table 5.4). In males aged 35-39 mortality rates peaked in 1951-55, 

to be followed by peak rates in 1956-60 for those groups aged from 40-44 to 55-59. 

The subsequent decreases in these age groups could represent a partial period effect. 

The highest mortality rates for those aged 60-64 and 65-69 did not occur until 1966- 

70, to be followed sequentially in 1971-75 for those aged 70-74, 1976-80 for those
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aged 75-79 and in 1981-85 for those aged 80-84. Age-specific incidence rates have 

been decreasing since 1962-66 for all age groups from 35-39 to 55-59 (Table 5.3). 

However, peak rates occurred in 1972-76 for those aged 60-64, 65-69 and 70-74. The 

highest rate for those aged 75-79 was in 1977-81, whilst incidence continued to 

increase until 1989 in the 80-84 and 85 or over age groups.

Females

The truncated age-standardised rates show that lung cancer mortality was fluctuating 

in both age groups in the early part of the century (Fig. 5.9). However, after 1916-20 

rates in both groups showed a substantial and steady rise. In females aged 35-64 

mortality rose from 1.81 per 100,000 in 1916-20 to 29.90 (95%CI 29.40 to 30.40) in 

1986-90 (Table 5.1). There has been a subsequent decrease to 28.20 (95%CI 27.20 to 

29.30) per 100,000 in 1991. In the older age group, mortality rose from 3.31 to 158.00 

(95%CI 156.00 to 159.00) per 100,000 between 1916-20 and 1986-90, with a 

continued increase to 168.00 (95%CI 164.00 to 172.00) in 1991. Incidence rates have 

also increased in both age groups between 1962-66 and 1982-86 (Figs. 5.10, 5.11), 

from 18.80 to 33.10 (95%CI 32.60 to 33.60) per 100,000 in younger females and 

48.30 to 140.00 (95%CI 138.00 to 141.00) per 100,000 in those aged 65 or over 

(Table 5.2). A further significant rise to 171.00 (95%CI 167.00 to 175.00) is 

demonstrated in older females for 1989, whereas an increase to 34.30 (95%CI 33.10 

to 35.40) per 100,000 in those aged 35-64 is not statistically significant. Indeed, the 

increases in this age group since 1977-81 are not significant (Fig. 5.10, Table 5.2).

Both age-specific mortality rates (Fig. 5.12, Table 5.5) and incidence rates (Fig. 5.13,
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Table 5.3) reveal different trends for younger and older age groups. In those groups 

aged 60 or over mortality rates have continued to rise until 1986-90, although there 

has been a decrease from 109.6 per 100,000 in 1986-90 to 103.3 in 1991 for the 60-64 

group. However, mortality has been decreasing since 1961-65 (Table 5.5) in cohorts 

born subsequent to about 1926 (Fig. 5.12). Similarly, although increases in incidence 

for the 60 or over age groups have continued up to 1989 (Table 5.3), there is a 

suggestion of a fall for cohorts bom after about 1927 (Fig. 5.13). However, 

fluctuations in the rates of the 35-39 age group are to be noted.

5.3.1.2. Geographic distribution

In males, the SIRs for all RHAs were either significantly higher or lower than the 

national ratio of 100 (Fig. 5.14, Table 5.6). The highest ratios were demonstrated in 

the Northern and North Western RHAs at 120 (95%CI 118 to 122), and Mersey 116 

(95%CI 113 to 119). The lowest ratios of 82 (95%CI 80 TO 83) and 86 (95%CI 84 

to 89) were in the South Western and Wessex RHAs respectively. In all other RHAs 

the ratios were within the range 90 to 109. Similarly, amongst females the highest 

ratios of 120 (95%CI 116 to 125), 119 (95%CI 115 to 124) and 112 (95%CI 108 to 

115) were also demonstrated in the Mersey, Northern and North Western RHAs (Fig 

5.15, Table 5.6). Although a low SIR of 82 (95%CI 79 to 85) was found for the South 

Western RHA, the lowest ratio demonstrated was in the West Midlands RHA at 79 

(95%CI 77 to 82). However, a low SIR of 88 (95%CI 85 to 92) was also noted in 

Wales. The SIRs in all remaining RHAs were within the range 90 to 109, although in 

the North West Thames, North East Thames, South West Thames and Wessex RHAs
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they showed statistically significant differences from the national ratio.

In both genders, lung cancer incidence was greatest in the north and north-western 

areas of England and low in the south-west (Fig. 5.16). However, there was also low 

female incidence in Wales and the west midlands. The degree of association between 

the SIRs of each gender is reflected by a Spearman’s Rank Correlation Coefficient of 

0.66 (95%CI 0.22 to 0.87. p<0.01).

5.3.2 Liver cirrhosis

5.3.2.1 Temporal trends

In 1911-15 the liver cirrhosis age-standardised mortality rates for males and females 

stood at 14.54 and 9.75 per 100,000 respectively (Fig. 5.17, Table 5,7). There was a 

substantial decrease in mortality for both genders in 1916-20, to 8.32 per 100,000 in 

males and 4.04 in females. Subsequently, reductions in mortality continued until 1941- 

45 in females, falling to 1.02 per 100,000. However, in males the lowest rate of 2.03 

per 100,000 occurred five years later in 1946-50. Following an increase to 2.36 in 

1951-55, male mortality remained relatively stable until 1971-75 when the rate 

increased to 2.80 per 100,000. This rise in mortality continued, to reach rates of 4.59 

in 1986-90 and 5.18 per 100,000 in 1991. Similarly, after 1941-45 female rates 

increased to 1.53 per 100,000 in 1951-55, remained relatively stable until a rise to 

2.10 in 1971-75 and have since increased to 3.19 per 100,000 in 1986-90 and 3.31 in 

1991.
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In both genders liver cirrhosis mortality initially increases with age (Fig. 5.18, Tables 

5.8 & 5.9). However, in females peak mortality occurs in the 65-69 age group, with 

lower rates in those aged 70-79 and a substantial decrease in the 80 or over group. 

Similarly, males aged 80 or over have a substantially lower mortality rate than those 

with peak mortality aged 65-69 to 75-79.

Males

Truncated age-standardised rates reveal decreasing mortality in both age groups during 

the earlier part of the century (Fig. 5.19, Table 5.7). Mortality fell from 32.60 per

100,000 in 1911-15 to 3.63 (95%CI 3.44 to 3.82) in 1946-50 for those aged 35-64, 

whilst in the older group the reduction was from 57.80 to 11.10 (95%CI 10.50 to 

11.80) per 100,000 in the same period. Increases occurred in both groups in 1951-55; 

to 4.26 (95%CI 4.06 to 4.46) in younger males and 12.50 (95%CI 11.80 to 13.20) in 

those aged 65 or over. Subsequently, rates in both age groups remained relatively 

stable, until 1966-70 in males aged 35-64 and 1971-75 in the older group. In the 

younger age group, the mortality rate rose to 5.82 (95%CI 5.60 to 6.04) per 100,000 

in 1971-75 and has continued to increase to 9.94 (95%CI 9.64 to 10.20) in 1986-90, 

and 11.50 (95%CI 10.80 to 12.20) per 100,000 in 1991. For males aged 65 or over, 

mortality increased in 1976-80 to 13.70 (95%CI 13.10 to 14.30) per 100,000 and has 

risen to 19.20 (95%CI 18.50 to 19.90) in 1986-90 and 20.30 (95%CI 18.80 to 21.90) 

per 100,000 in 1991.

Age-specific rates confirm decreasing mortality in all age groups during the earlier part 

of the century (Fig. 5.20, Table 5.8). This continued until 1941-45 for males aged 35-
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39 or 40-44, and to 1946-50 for the age groups 45-49 to 60-64. Subsequent to these 

time periods there were initial increases in mortality, followed by slightly fluctuating 

or relatively stable rates for these age groups until 1966-70. In 1971-75 increases in 

mortality occurred for all groups aged 35-39 to 60-64; these have been sustained until

1991. Similar trends are apparent for older age groups, although increases in mortality 

did not occur until 1976-80 in males aged 65-69 to 75-79 and 1981-85 for those aged 

80 or over.

Females

The truncated age-standardised rates demonstrate decreasing mortality in both age 

groups, until 1941-45 in females aged 35-64 and 1946-50 in the older group (Fig. 

5.21, Table 5.7). In younger females, the rate decreased from 23.00 per 100,000 in 

1911-15 to 1.86 (95%CI 1.73 to 1.98). An increase in mortality occurred in 1946-50, 

the rate rising to 2.18 (95%CI 2.05 to 2.32) per 100,000. There has been a continued 

and sustained increase since, to 6.77 (95%CI 6.53 to 7.01) in 1986-90. In females aged 

65 or over the rate fell from 33.00 to 4.61 (95%CI 4.24 to 4.98) per 100,000 in 1946- 

50. A substantial increase in mortality occurred in 1951-55, the rate rising to 7.91 

(95%CI 7.45 to 8.37); this has also continued until 1986-90 increasing to 13.60 

(95%CI 13.10 to 14.10) per 100,000.

Age-specific rates confirmed the decreasing trend in mortality for all age groups in the 

earlier part of the century (Fig. 5.22, Table 5.9). However, about 1950 the trend was 

reversed, commencing in 1946-50 for those groups aged up to 60-64 and in 1951-55 

for groups aged 65-69 and over. Mortality rates then remained stable or fluctuated
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slightly until 1971-75 when more pronounced increases in mortality occurred in age 

groups up to 60-64; these have continued to 1986-90. In older age groups, this upward 

trend commenced in 1976-80 for females aged 65-69 and 1981-85 for those aged 70- 

74 to 80 or over.

5.3.2.2 Geographic distribution

Significantly raised male SMRs were demonstrated in four RHAs: Northern 127 

(95%CI 115 to 141), Wales 120 (95%CI 108 to 134), Mersey 119 (95%CI 105 to 133) 

and North Western 111 (95%CI 101 to 122) (Fig. 5.23, Table 5.10). In a further four 

RHAs significantly low ratios could be delineated, the lowest being 70 (95%CI 58 to 

83) in the East Anglian RHA. The SMRs in the Trent, Oxford and Yorkshire RHAs 

were also reduced at 76 (95%CI 68 to 84), 82 (95%CI 70 to 96) and 85 (95%CI 76 

to 95) respectively. The ratios in the remaining seven RHAs showed minimal variation 

from the national ratio. In females, raised SMRs of 113 were apparent in three RHAs: 

Wales (95%CI 100 to 127), Mersey (95%CI 99 TO 128) and West Midlands (95%CI 

103 to 124) (Fig. 5.24, Table 5.10). However, only in the West Midlands RHA did 

the increase reach statistical significance, as did a ratio of 112 (95%CI 101 to 125) in 

North West Thames. In only two RHAs were SMRs significantly low: South Western 

at 82 (95%CI 72 to 93) and the lowest, 76 (95%CI 63 to 91) in East Anglia. All 

remaining SMRs were within the range 90 to 109.

In males, liver cirrhosis mortality was highest in the north and north-west of England 

and in Wales (Fig. 5.25). Apart from the south-east, mortality was low on the eastern
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side of England, especially in East Anglia. In females, although mortality was high in 

Wales and low in East Anglia the geographic pattern appeared to differ from males. 

However, a substantial degree of association is apparent between the SIRs of each 

gender, with a Spearman’s Rank Correlation Coefficient of 0.73 (95%CI 0.35 to 0.90.

p<0.01).

5.4 Discussion

5.4.1 Lung cancer

This study confirms the dramatic increase in lung cancer for both genders during this 

century. Peak male mortality and incidence rates occurred in cohorts bom just after 

the turn of the century. However, peak female rates did not occur until cohorts bom 

about twenty-five years later. The cohort-based decreases among younger females are 

clearly demonstrated, whereas, although a cohort effect is apparent among males there 

is also evidence of a period effect about 1961-65, with simultaneous decreases in 

mortality in four contiguous age groups. Although mortality has now decreased for all 

male age groups, it is still rising in females aged 65 and over.

Osmond et al. (1983), examined lung cancer mortality in England and Wales between 

1951 and 1980 and demonstrated definite cohort-based increases and decreases for 

both genders. They delineated peak mortality rates to have occurred in the cohorts 

born around 1900 among males and 1925 for females. More recently, Coggon and 

Inskip (1994) have reported similar findings. Similarly, continued increasing mortality
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among older females, together with decreases in younger women and all male age 

groups, have been documented (Cancer Research Campaign 1992. Coggon & Inskip 

1994).

Although increases in lung cancer mortality in the first half of the century can be 

attributed to increasing smoking, interpretation of the later decreases is considered to 

be less straightforward (Osmond et al 1983). Decreases in tobacco consumption have 

not been large enough to completely account for the reduction in mortality (Coggon 

& Inskip 1994). Attention has been drawn in both England and Wales (Osmond et al 

1983. Coggon & Inskip 1994) and the USA (Wynder & Hoffman 1994) to the 

influence of the introduction of filter tips, and changes in cigarette tar content. In 

England and Wales, the change to filter cigarettes commenced in the 1950s, 

predominately among younger adults (Wald & Nicolaides-Bouman 1991). Although 

17% of male and 36% of female smokers smoked filter tips in 1961, by 1965 these 

percentages had increased to 49% and 71% respectively. It is interesting to speculate 

whether this change may have an association with the partial period effect noted in the 

present study for younger males about 1961-65.

This study demonstrates that lung cancer incidence is greatest in the north and north

western areas of England and low in the south-west for both genders. In addition, 

female incidence is also low in the west midlands and Wales. Gardner et a l (1983) 

have reported low mortality for females in counties of the west midlands, and for both 

genders in Wales. Areas of increased mortality, especially in males, were noted in 

south Lancashire, with high female rates also demonstrated around London. Among
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older females the highest risks for lung cancer have been reported in and around 

London (Swerdlow & dos Santos Silva 1991). However, for males and females under 

45 years of age, and to a lesser extent for older males, the highest risk was in 

Northumberland and Durham. Subsequently, Swerdlow and dos Santos Silva (1993) 

have confirmed that the geographic distribution of lung cancer risk in England and 

Wales differs by age. For those aged under 45, the greatest risk for both genders is in 

the north of England, whilst at older ages it is in London and the north. In both age 

groups and both genders the risk for lung cancer is low in most parts of Wales and 

the south-west of England. However, examination of lung cancer incidence in RHAs 

(OPCS 1994b) has not revealed any significant increases in standardised registration 

ratios for the four Thames RHAs. High incidence was reported in the Northern, North 

Western and Mersey RHAs, with low incidence in the South Western. This is in 

agreement with the present study. It is therefore considered that the imprecision of 

using RHA regions and all-age standardisation could account for the discrepancies with 

the studies of Gardner et al. (1983) and Swerdlow and dos Santos Silva (1991. 1993) 

regarding lung cancer incidence in London.

5.4.2 Liver cirrhosis

This study demonstrates that, in the early part of this century, liver cirrhosis mortality 

was high in both genders. However, following a substantial decrease between 1911-15 

and 1916-20, mortality continued to decline until after the Second World War. 

Subsequently mortality rose in both genders, initially the increases being relatively 

small but becoming more pronounced after 1966-70. Although cirrhosis mortality
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started to rise in 1946-50 in females, male increases did not commence until five years 

later. In both genders, substantial increases in age-specific mortality rates occurred for 

all age groups between 35 and 64 years of age in 1971-75, suggesting a period effect.

McKenzie (1972) has reported a pronounced decrease in liver cirrhosis mortality for 

both genders in the second decade of this century, followed by a general downward 

trend until about 1948. Following initial increases, death rates remained relatively 

stable during the 1950s and 1960s (McKenzie 1972). In about 1970 a substantial rise 

in mortality rates has been demonstrated (Kendell 1984. Eddleston 1990) with 

continuing increases in presentation and mortality of liver cirrhosis being reported 

during the latter part of the century (Saunders et al. 1981. Paton 1994).

The substantial decrease in cirrhosis mortality which occurred in 1916-20 for both 

genders and all age groups might be considered artefactual, reflecting changes in 

classification or certification. However, there was a dramatic reduction in alcohol 

consumption during this period (Smith 1981). This was due not only to restrictions on 

production and importation of alcoholic beverages during the First World War (Spring 

& Buss 1977), but also to the introduction of licensing laws by Lloyd George in ’The 

Defence of the Realm Act’ of 1914 (Spring & Buss 1977. Smith 1981). Similarly, the 

pronounced increases in cirrhosis mortality which occurred in 1971-75 for all younger 

age groups in both genders could be related to a 20% rise in per capita alcohol 

consumption between 1966-70 and 1971-75 (Royal College of Psychiatrists 1979). 

Attention has already been drawn to the sensitivity of liver cirrhosis mortality to 

changes in alcohol consumption. It is considered that this may be reflected in these
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two period effects. In addition, the genetic susceptibility of females to develop 

cirrhosis at lower alcohol consumption levels than males (Johnson & Williams 1985. 

Norton et al. 1987) could account for the earlier increases in female mortality noted 

in this study.

This study demonstrates male liver cirrhosis mortality to be highest in Wales and the 

north and north-west of England, with the lowest mortality in East Anglia. Female 

mortality is also lowest in East Anglia, with the highest ratios in Wales, parts of the 

north-west of England and the west Midlands. Haskey et a l (1983), reviewing data 

in Standard Regions for 1976, have reported increased cirrhosis mortality in Wales, 

with the highest mortality in north-west England and the lowest in East Anglia for 

both genders. Similarly, Gardner et a l (1984), in their study of 1968-1978, have 

demonstrated very low mortality for both genders in counties of East Anglia. They 

also reported high mortality in counties of the west Midlands for females. Cirrhosis 

mortality was noted to be high in all parts of Wales among males but only in the south 

for females. High male mortality was also reported in Northumberland, Durham and 

some counties of north-west England. In the present study low male cirrhosis mortality 

has been demonstrated in the Yorkshire, Trent and Oxford RHAs. Gardner et al 

(1984) also delineated low mortality in South Yorkshire, Humberside, Lincolnshire and 

the counties comprising the Oxford RHA. Similarly, low female mortality in Devon 

and Somerset appears to be reflected by a similar finding in the present study for the 

South Western RHA.
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5.5 Conclusions

It is considered that lung cancer incidence and mortality, and liver cirrhosis mortality 

are suitable surrogate markers for cigarette and alcohol consumption. The results of 

the geographic and temporal trends for the two diseases documented in this study are 

in substantial agreement with other published reports. It is therefore considered 

acceptable to utilise the data from this part of the study to analyse the association 

between cigarette smoking, alcohol consumption and intra-oral cancer.
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CHAPTER SIX 

ANALYSIS OF DESCRIPTIVE EPIDEMIOLOGY
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6 Analysis of Descriptive Epidemiology

6.1 Introduction

The descriptive epidemiology of intra-oral cancer has already been described (Chapter 

3). Rising incidence and mortality during the last thirty years, predominantly in males 

aged 35-64, were demonstrated. It was considered that these might be due to increases 

in alcohol consumption. Since data for consumption were imprecise, the descriptive 

epidemiology of surrogate markers for alcohol, and cigarette, consumption were 

investigated (Chapter 5).

The descriptive epidemiology examined both temporal and geographic trends. The aim 

of the current part of the study was to analyse the relationships for such trends 

between intra-oral cancer and the surrogate markers, with particular reference to 

investigating whether rising alcohol consumption might be responsible for increasing 

intra-oral cancer in younger males.

6.2 Materials and methods

In order to investigate the association between the temporal trends for intra-oral 

cancer and lung cancer or liver cirrhosis, data for truncated age-standardised mortality 

rates for both genders in the age groups 35-64 and 65 years or over were obtained 

from Tables 3.6, 5.1 and 5.7. Graphic time-plots for the period 1911 to 1990 were 

produced in each age group and gender for intra-oral cancer with either lung cancer

141



or liver cirrhosis, using Harvard Graphics 2.0. Linear regression analysis was 

undertaken on each gender and age group, with intra-oral cancer rates as the dependent 

variable and lung cancer or liver cirrhosis as the independent variable, using the 

computer software SPSS/PC+. The degree of association between the time trends in 

each group was calculated using Spearman’s Rank Correlation Coefficient Rho.

Data for the geographic distribution of intra-oral and lung cancer incidence and liver 

cirrhosis mortality by RHA were obtained from Tables 3.13, 3.14, 5.6 and 5.10. Intra

oral and lung cancer SIRs related to 1979-83, liver cirrhosis SMRs to 1974-78. In each 

gender the associations between the geographic distribution of intra-oral cancer and 

lung cancer or liver cirrhosis were assessed using Spearman’s Rank Correlation 

Coefficient.

6.3 Results

6.3.1 Temporal trends

Among males there appeared to be an inverse relationship between intra-oral cancer 

and lung cancer mortality, which was more pronounced in those aged 35-64 (Figs. 6.1 

& 6.2). In both age groups mortality rates for intra-oral cancer were substantially 

higher than for lung cancer in 1911-15, but by 1931-35 in younger males and 1941-45 

in those aged 65 or over the converse was demonstrated. Among males aged 35-64 

intra-oral cancer mortality fell during a period of rising lung cancer mortality, but has 

risen since 1966-70, whilst lung cancer mortality has been decreasing (Fig. 6.1).
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Although both intra-oral and lung cancer mortality were rising in older males during 

the early part of this century, intra-oral cancer mortality has steadily decreased since 

1926-30. However, lung cancer mortality continued to increase until 1976-80 (Fig 

6.2).

Mortality rates for intra-oral and lung cancer were similar among females in each age 

group in 1911-15 (Figs. 6.3 & 6.4). However, although female lung cancer mortality 

has increased progressively during this century, mortality from intra-oral cancer 

decreased until 1971-75 in females aged 35-64 (Fig. 6.3). Among older females there 

has also been a reduction in intra-oral cancer mortality, although far less pronounced 

(Fig. 6.4).

Among males aged 35-64, intra-oral cancer and liver cirrhosis mortality decreased in 

the first half of this century and increased in the latter part (Fig. 6.5). Although 

reductions in liver cirrhosis mortality commenced in 1916-20, similar decreases for 

intra-oral cancer did not commence until 1921-25. Liver cirrhosis mortality increased 

slightly in 1951-55, remained relatively stable until 1966-70 and has since 

progressively risen. However, intra-oral cancer mortality continued to decrease until 

1966-70 since when there have been increases. A similar trend for decreasing liver 

cirrhosis mortality up to 1946-50 was demonstrated for older males (Fig. 6.6). 

Although there was a slight rise in mortality in 1951-55, substantial increases did not 

occur until 1976-80. However, intra-oral cancer mortality rose between 1911-15 and 

1926-30, since when there has been a sustained reduction in rates.
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Both intra-oral cancer and liver cirrhosis mortality decreased up to 1941-45 among 

females aged 35-64 (Fig. 6.7). However, whereas intra-oral cancer mortality continued 

to decrease until 1971-75, liver cirrhosis mortality started to rise in 1946-50 although 

substantial increases did not occur until 1971-75. Increases in intra-oral cancer 

mortality in this age group commenced in 1976-80, although they were not as 

pronounced as for liver cirrhosis. Among older females, whilst there were substantial 

reductions in mortality from liver cirrhosis between 1911-15 and 1946-50, there was 

little change in that for intra-oral cancer, with fluctuating rates (Fig. 6.8). Following 

a significant increase in liver cirrhosis mortality in 1951-55, mortality continued to rise 

until 1986-90, the trend becoming more pronounced in 1981-85. However there has 

been a slight overall downward trend for intra-oral cancer mortality.

Linear Regression Analysis

Analysis of the data by linear regression revealed that linear relationships could not 

be demonstrated between variables in most data groups, despite transformations for 

both independent and dependent variables. In addition, examination of residuals when 

plotted against independent variables revealed either increasing variance or curvature. 

A linear relationship and satisfactory residuals could be achieved only in the analysis 

of lung and intra-oral cancer among males aged 35-64, following square root 

transformation of the independent variable, lung cancer, and logarithmic transformation 

of the dependent variable, intra-oral cancer.
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Non-parametric Correlation

Highly significant inverse associations were demonstrated between intra-oral cancer 

and lung cancer mortality in each gender and age group (Table 6.1). Among males 

aged 35-64, Spearman’s Rank Correlation Coefficient (Rho) was -0.98 (95%CI -0.99 

to -0.96. p<0.01), whilst in older males it was -0.90 (95%CI -0.96 to -0.72 p<0.01). 

Females aged 35-64 demonstrated the lowest inverse association at -0.75 (95%CI -0.91 

to -0.41. p<0.01), with a coefficient of -0.84 (95%CI -0.94 to -0.59. p<0.01) in the 

older age group.

Among males, positive associations were demonstrated between intra-oral cancer and 

liver cirrhosis mortality (Table 6.1), with coefficients of +0.71 (95%CI +0.34 to 

+0.89. p<0.01) in those aged 35-64 and +0.54 (95%CI +0.03 to +0.81. p<0.05) in 

older men. A significant correlation of +0.56 (95%CI +0.06 to +0.82. p<0.05) was 

also demonstrated in younger females, but in those aged 65 or over the coefficient was 

+0.08 (95%CI -0.40 to +0.58. p>0.05).

6.3.2 Geographic distribution

A significant association was demonstrated between the geographic distribution of 

male lung cancer and intra-oral cancer incidence (Table 6.2), with a Spearman’s Rank 

Correlation Coefficient of +0.63 (95%CI +0.18 to +0.86. p<0.05). A coefficient of 

+0.32 (95%CI -0.24 to +0.71. p>0.05) for females was not significant. Similarly, 

although a coefficient of +0.75 (95%CI +0.38 to +0.91. p<0.01) for the association
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between the geographic distribution of male liver cirrhosis mortality and intra-oral 

cancer incidence was highly significant, that of +0.33 (95%CI -0.22 to +0.72. p>0.05) 

for females was not.

6.4 Discussion

Data collected sequentially in time are termed a ’time series’, and for effective analysis 

sufficient observations are required to detect long term trends (Chatfield 1991). In the 

present study, therefore, only mortality data were considered suitable for analysis of 

temporal trends.

Among the objectives of time series analysis are description and explanation, the first 

and most important stage for which are the production of time plots, plotting the 

observations against time (Chatfield 1991). Examination of the time plots in this study 

revealed varying trends for mortality from intra-oral cancer, lung cancer or liver 

cirrhosis in different age groups and genders during this century . The most striking 

were" the inverse relationships between trends for lung and intra-oral cancer in both 

genders, but especially for males aged 35-64, and the similar trends for liver cirrhosis 

and intra-oral cancer in this age group. It was considered necessary, however, to 

quantify the relationships; Altman (1991) suggested the use of linear regression 

analysis.

However, analysis by linear regression is based on three assumptions: the values of the 

dependent variable should have a Normal distribution for each value of the
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independent variable; the variability of the dependent variable, as assessed by the 

variance, should be the same for each value of the independent variable; the relation 

between the two variables should be linear (Altman 1991). If these three assumptions 

are met, then the residuals should have a Normal distribution, with a mean of zero. In 

the present study, despite transformations on both the dependent and independent 

variables, a linear relation and Normal distribution of the residuals could only be 

demonstrated in one data group. Linear regression analysis was therefore considered 

unsuitable for the data in this study.

Sophisticated methods are available for the analysis of time series (Altman 1991. 

Chatfield 1991). However, it was considered that complex statistical procedures were 

not required for description of the clear trends demonstrated in the time plots of this 

study. A simple, summary statistic was considered suitable. In view of the lack of both 

linear associations between the trends in each data group and Normal distributions of 

the data, a non-parametric method was selected, Spearman’s Rank Correlation. This 

has the advantage of not specifically assessing linear association but more general 

association, and may be used with any data distribution (Altman 1991).

Spearman’s Rank Correlation Coefficient (Rho) demonstrated statistically significant 

positive associations between time trends for liver cirrhosis and intra-oral cancer 

mortality in males and younger females during this century, the strongest being for 

males aged 35-64. Conversely, highly significant negative associations were 

demonstrated for lung cancer and intra-oral cancer mortality in both genders and both 

age groups, the most pronounced occurring also in younger males. These results
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confirmed the appearances of the time plots.

However, positive associations were demonstrated between the geographic distribution 

of lung cancer and intra-oral cancer incidence for both genders, although these reached 

statistical significance only among males. Similarly, although positive associations 

were demonstrated in both genders between the geographic distribution of liver 

cirrhosis mortality and intra-oral cancer incidence, only among males were these 

significant. A stronger association was demonstrated between male liver cirrhosis 

mortality and intra-oral cancer incidence than lung cancer and intra-oral cancer 

incidence.

To assess the degree of association for geographic distribution, data for the period 

1979-83 were used for lung and intra-oral cancer incidence, and 1974-78 for liver 

cirrhosis mortality. It was considered that the induction periods for the development 

of lung and intra-oral cancer were similar (Clemmesen 1965). However, liver cirrhosis 

can develop after five years of excessive alcohol consumption (Royal College of 

Psychiatrists 1986), with mortality rates rising and falling very rapidly with changes 

in per capita consumption (Kendell 1984). In the present study, examination of the 

time trends for liver cirrhosis and intra-oral cancer mortality demonstrated that most 

significant alterations in liver cirrhosis mortality occurred five years before intra-oral 

cancer. Kendell (1984) reported an 11% fall in alcohol consumption in the United 

Kingdom between 1979 and 1982, with reductions in liver cirrhosis mortality. It was 

therefore considered that use of liver cirrhosis mortality data for the period 1974-78 

would more accurately represent alcohol consumption in the induction period for
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intra-oral cancer, than data for 1979-83.

Causation cannot be inferred from association (Bradford Hill & Hill 1991). Moreover, 

attention has been drawn to spurious correlations between variables recorded 

repeatedly over a period of time; for instance, a relationship between the price of 

petrol and the divorce rate (Altman 1991). ’Collateral evidence’ is required to support 

inferences drawn from associations (Altman 1991). This study has examined 

associations between intra-oral cancer and risk factors for which there is well 

documented evidence of causation. It is interesting, therefore, that although both 

cigarette smoking and alcohol consumption have been implicated in the aetiology of 

intra-oral cancer (Mashberg et al. 1993), in the present study positive associations for 

temporal trends have been demonstrated only between intra-oral cancer and liver 

cirrhosis, the surrogate marker for alcohol consumption. Significant negative 

associations were demonstrated between intra-oral cancer and the marker for cigarette 

smoking, lung cancer.

DolTand Bradford Hill (1964b) have noted the association between cancers of the 

upper respiratory and digestive tracts and cigarette smoking to be less characteristic 

than for lung cancer. Attention has been drawn to a positive association between pipe 

and cigar smoking and mouth cancer but a negative association for cigarette smoking 

(Mills & Porter 1950. Binnie 1976). Doll and Peto (1976) considered cigarette 

smoking more related to risk of lung cancer than pipe or cigar smoking but the 

converse for oesophageal and other respiratory site cancers. Both Doll and Bradford 

Hill (1964b) and Doll and Peto (1976) considered increases in lung cancer mortality
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concomitant with decreases in mortality from oral and pharyngeal cancer to be related 

to changes in smoking habits from pipes and cigars to cigarettes. However, cigarette 

smoking has been clearly associated as a risk factor for oral and pharyngeal cancer 

(Blot et al. 1988. Mashberg et al. 1993). It is, therefore, difficult to reconcile the 

negative association between intra-oral and lung cancer mortality demonstrated in the 

present study. However, it could represent a far greater risk of developing lung cancer 

than intra-oral cancer from cigarette smoking. Moreover, males changing tobacco 

habits from pipe or cigar to cigarette smoking might reduce the risk of intra-oral 

cancer but substantially increase that of lung cancer. In addition, the interrelationship 

with other risk factors for intra-oral cancer, such as alcohol consumption, may be 

involved.

Positive associations have been demonstrated between alcohol consumption and intra

oral cancer mortality in this study. Although a negative association has previously been 

noted in England and Wales (Binnie et al. 1972), alcohol consumption is an 

acknowledged risk factor for intra-oral cancer (Mashberg et al. 1993). However, no 

association for temporal trends between alcohol consumption and intra-oral cancer was 

demonstrated for females aged 65 or over in the present study. Although positive 

associations occurred in younger females and males aged 65 or over, the strongest 

association was demonstrated in males aged 35-64. In England and Wales, in the late 

1980s, alcohol consumption was three times higher among males than females and 

declined with increasing age in both genders (Goddard 1991). The highest 

consumption was reported in younger males with the lowest in elderly females. 

Attention has been drawn to a genetic predisposition for females to develop liver
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cirrhosis at lower levels of alcohol consumption than males (Saunders et al. 1981. 

Johnson & Williams 1985. Norton et al. 1987). The lack of association between intra

oral cancer and liver cirrhosis mortality in older females may reflect, therefore, levels 

of alcohol consumption sufficient to cause liver cirrhosis, but insufficient for induction 

or promotion of intra-oral cancer.

Similarly, although positive associations have been demonstrated between intra-oral 

cancer and liver cirrhosis in younger females and males aged 65 or over, the trends 

for intra-oral cancer are inconsistent with increasing liver cirrhosis mortality in the 

latter part of the century. Indeed, among older males there has been decreasing intra

oral cancer mortality during a period of increasing liver cirrhosis mortality. This might 

also suggest a differential effect of alcohol consumption levels on the liver and the 

oral cavity. Alternatively, however, this may reflect differences in the induction 

periods for liver cirrhosis and intra-oral cancer by alcohol consumption.

The strongest association between liver cirrhosis and intra-oral cancer mortality was 

demonstrated in males aged 35-64. However, although liver cirrhosis mortality in 

1986-90 was higher than in 1931-35, intra-oral cancer mortality was approximately the 

same as 1946-50. This, again, might reflect differences in the induction periods for the 

two diseases. However, consideration could be given to the involvement of other risk 

factors, absent or of less prominence in the latter part of the century but present in the 

earlier part. It is of interest, that among females, apart from the period 1941-50 in 

those aged 65 or over, liver cirrhosis mortality has been consistently higher than intra

oral cancer mortality. Among males, however, intra-oral cancer mortality tended to be
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greater than liver cirrhosis in the early part of the decade, becoming lower in 1946-50 

for those aged 35-64, and in 1976-80 in the older age group. This could suggest an 

additional risk factor prevalent among males but of decreasing importance during the 

century. However, the female predisposition to liver cirrhosis should be considered.

Differences in levels of alcohol consumption between the genders might account for 

the excess of male intra-oral cancer in the early part of the century, demonstrated 

previously in this study. In 1911-15 the male:female mortality ratio was 10.6:1; 

however, this ratio has fallen to 2.6:1 in 1986-90, due to a significant decrease in male 

mortality. Although liver cirrhosis mortality has been consistently higher in males than 

females during this century, the male:female ratio has remained relatively stable at 

1.5:1 in 1911-15 and 1.4:1 in 1986-90. This suggests that there has been little change 

in the difference between levels of alcohol consumption in males and females.

Overall, therefore, it is considered that an additional risk factor to alcohol consumption 

was implicated in the aetiology of male intra-oral cancer in the early part of the 

century. D’Arcy Power (1919) drew attention to the role of syphilis as a predisposing 

factor for cancer of the tongue. However, as a sexually transmitted disease syphilis 

could be expected to affect both genders. Indeed, Fry (1929) reported ’syphilitic 

affections’ of the tongue and buccal cavity in females, but considered cancer to 

develop rarely. It was concluded that smoking was a more important risk factor than 

syphilitic infection among male tongue and buccal cavity cancer patients. D’Arcy 

Power (1919) considered the male habits of pipe and cigar smoking to be the 

determinant factors in accounting for the excess male mortality from tongue cancer in
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the early part of the century. In that period, the present study has previously 

demonstrated high consumption of tobacco products other than manufactured cigarettes 

only among males. Moreover, consumption of such products by males progressively 

decreased throughout this century. It is therefore considered probable that pipe and 

cigar smoking were the additional risk factors and could have been more important 

than alcohol consumption in the early decades of this century.

However, pipe and cigar smoking have continued to decline in the latter part of this 

century, during a period of increasing incidence and mortality from intra-oral cancer 

in males aged 35-64. Cigarette smoking and alcohol consumption, as represented by 

their surrogate markers, have been respectively decreasing and increasing in this group 

during this period. It is considered, therefore, that alcohol could be the more important 

risk factor in the past few decades. However, similar trends for alcohol consumption 

have been demonstrated in females and older males, groups with either decreases or 

only slight increases in intra-oral cancer incidence and mortality in the latter part of 

this century. Alcohol consumption, however, among males aged 65 or over has been 

reported to be half that of males aged 35-64, with consumption among females of 35- 

64 one third of that for their male counterparts and older females substantially lower 

(Goddard 1991). It may be, therefore, that the trends between alcohol consumption and 

intra-oral cancer mortality in groups other than young males reflect a crude dose- 

response effect, with alcohol only of importance with high consumption.

A substantial positive association has also been demonstrated between the geographic 

distribution of areas of high and low male intra-oral cancer incidence and liver
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cirrhosis mortality. Although a signicant positive association was demonstrated for 

lung cancer, that for liver cirrhosis was stronger. However, among females only weak 

positive associations, not statistically significant, were demonstrated for both liver 

cirrhosis and lung caner.

It is therefore considered that temporal and geographic trends suggest alcohol 

consumption as a more important risk factor than tobacco for intra-oral cancer among 

males, especially those aged 35-64, in the latter part of this century. Among females, 

however, the situation is far less clear. Although alcohol consumption might be 

implicated in the slight increases in intra-oral cancer among yoimger females, no 

association has been demonstrated throughout this century in those aged 65 or over. 

Intra-oral cancer has been reported to occur in elderly females with negative histories 

for alcohol and tobacco consumption (Rich & Radden 1984. Ehlinger et al. 1993). It 

may be that dietary factors are of more importance, including deficiencies of iron 

(Larsson et a l 1975. Rich & Radden 1984), vitamin C (Macfarlane et al. 1995) or 

other micronutrients (Marshall et al. 1992).

6.5 Conclusions

Although tobacco and alcohol consumption have been important risk factors for intra

oral cancer during this century, among males the relative importance of the two factors 

is considered to have changed. Whereas tobacco consumption, in the form of pipe and 

cigar smoking, was probably the more important factor in the early decades of this 

century, the results of this study are consistent with alcohol consumption presenting
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a greater risk among younger males during the latter part. Rising alcohol consumption 

since the 1950s could account for the increases in intra-oral cancer incidence and 

mortality among younger males during the last thirty years.
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CHAPTER SEVEN 

SUMMARY
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1 Summary

This study has examined the descriptive epidemiology of oral cancer in England and 

Wales from 1901 to 1991, identified risk factors, and analysed the relationship 

between these factors and temporal and spatial trends for oral cancer. The results are 

based on published data.

However, an initial postal survey of pathology departments to verify the accuracy of 

the published oral cancer data proved inconclusive. Although a deficit of published 

data was demonstrated in the South Western RHA, overall the survey was 

unsuccessful. This was due mainly to a lack of resources in pathology departments to 

provide data from their records. It was concluded that a postal survey was an 

unsatisfactory method of verifying published oral cancer data.

Examination of the descriptive epidemiology for oral cancer demonstrated differences 

for temporal and geographic trends between lip and intra-oral cancer. Lip cancer 

mortality and incidence have progressively decreased in both genders during this 

century. Both mortality and incidence have been consistently higher in males and lip 

cancer mortality is becoming rare among females under the age of seventy. Geographic 

distributions for lip cancer incidence were similar among males and females, with the 

highest rates in areas stretching in a band between East Anglia and the south west of 

England. It was considered that temporal and geographic trends were consistent with 

outdoor occupation in both genders, and pipe smoking in males, being major risk 

factors for lip cancer in England and Wales during this century. However, the relative
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importance of the two factors could not be assessed from this descriptive study.

In both genders the geographic distribution of intra-oral cancer incidence has been 

demonstrated to differ from that of lip cancer. Although among females no clear 

geographic pattern was apparent in England and Wales, male intra-oral cancer 

incidence demonstrated a distinct decreasing gradient from the north west to the south 

east. Moreover, despite overall reductions for intra-oral cancer during this century, 

increases in mortality and incidence have occurred in some age groups during the last 

thirty years. These were most pronounced in younger males and associated with 

cohorts born subsequent to 1911-12. Similar results have been reported in Scotland 

and other European countries, and were considered to be related to increases in alcohol 

consumption. Although the present study examined a number of risk factors for intra

oral cancer, alcohol and tobacco were considered the most important. It was therefore 

decided to investigate the relationship between the consumption of these products and 

intra-oral cancer trends in England and Wales.

However, data for alcohol and tobacco consumption proved imprecise. Although 

tobacco data could be related to each gender, alcohol consumption could not. Neither 

tobacco nor alcohol consumption data differentiated between varying age groups 

throughout this century. In addition, alcohol data were based on Customs and Excise 

records of duty paid rather than actual consumption. It was therefore decided to adopt 

other body diseases, related to alcohol and tobacco consumption and with more 

accurate data, to act as surrogate markers. Lung cancer was selected to reflect cigarette 

consumption with liver cirrhosis mortality for alcohol.
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Following a review of the literature, lung cancer and liver cirrhosis mortality were 

considered suitable surrogate markers for cigarette and alcohol consumption. 

Examination of the descriptive epidemiology of the two diseases, demonstrated 

decreasing liver cirrhosis mortality in both genders and all age groups during the first 

half of this century. Subsequently, there were increases in all age groups, although 

these did not occur until later in older males and females. Conversely, lung cancer 

mortality increased in both genders during the first half of this century. However, 

decreases in mortality and incidence for males and younger females occurred in the 

latter part. In both genders lung cancer incidence was highest in the north and north 

west of England. Only among males, was a similar pattern demonstrated for liver 

cirrhosis mortality.

Analysis of the descriptive epidemiology of intra-oral cancer with that of the surrogate 

markers, demonstrated similar time trends and a highly significant positive association 

between intra-oral cancer and liver cirrhosis mortality in younger males. No 

association was demonstrated in older females, with weaker positive associations in 

younger females and older males. It was considered that these may be due to 

differences in levels of alcohol consumption in different groups. Conversely, 

significant negative associations were demonstrated between lung and intra-oral cancer 

mortality in all groups, the most striking being the opposite trends in younger males. 

Cigarette smoking is an acknowledged risk factor for intra-oral cancer, and it was 

considered that these trends may reflect a far greater propensity for cigarette smoking 

to cause lung cancer than intra-oral. Certainly, a significant positive association was 

demonstrated between the geographic distribution of male intra-oral and lung cancer
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incidence, although that with liver cirrhosis mortality was stronger.

Alcohol and tobacco consumption are well documented risk factors for intra-oral 

cancer. It was therefore considered reasonable to draw some inferences from the trends 

and associations demonstrated in the analysis. However, the effects of other factors, 

which may be as yet unidentified, might be involved. The temporal and geographic 

trends between intra-oral cancer and alcohol or tobacco consumption in females were 

not clear cut; dietary factors may be of importance. Among males, changes in types 

of tobacco consumption during this century, from pipes and cigars to cigarettes, could 

have been of importance in decreases for intra-oral cancer mortality and incidence. 

However, it was considered that alcohol consumption was a more important risk factor 

among younger males during the last thirty years.

It is concluded that the results presented in this study support an hypothesis that rising 

alcohol consumption during the last forty years could account for increases in 

incidence and mortality from intra-oral cancer among males aged 35-64 in England 

and Wales. However, further elucidation would require analytical epidemiological 

studies. In view of the relatively small number of patients involved, a substantial 

cohort study appears to be indicated.
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Appendix 1. Proforma for postal survey of pathology departments

QUESTONNAIRE -  ORAL CANCER SURVEY 1 9 8 8 - 1 9 9 0  II

Have any  NEW c a s e s  o f  o r a l  SQUAMOUS CELL CARCINOMA i n  t h e  s i t e s  
d e t a i l e d  be l ow been r e p o r t e d  d ur i ng  t he  p e r i o d  1 9 8 8 - 1 9 9 0 .  I f  
a p a t i e n t  has  r e c e i v e d  more than one b i o p s y  f o r  t h e  same l e s i o n ,  
p l e a s e  r e p o r t  a s  a s i n g l e  c a s e .

( i f  NO p l e a s e  c o m p l e t e  Para C)

YES

NO

SITE ICO SNOP SNOMED 1988 1989 1990

LIP 140 5 2 00 - 5 20 2
5 2 1 0- 5 21 1
5 22 0 -5 2 21

T52 00 3 .  T52100  
T 52 2 0 0 .  T52230  
T52240 .  T52250

TONGUE 141 5 300- 5301
5 31 0 -5 3 1 5
5330
5340 - 53 4 1

T53000 .  T53110  
T53 12 0 .  
T 5 3 1 2 2 -T 5 1 3 2 3  
T53 15 0 .  T53300  
T61 14 0 .

GUM 143 5491 - 54 9 4 T 5 4 9 1 1 - T5 3 9 1 3

FLOOR OF 
MOUTH

144 5 1 20- 5121 T51 21 0 .  T51240  
T 51250 .

MOUTH
UNSPECIFIED

145 5 10 0 -5 1 0 3
5 11 0- 51 1 4
5130

T51020 .  T51100  
T51 11 0 .  T51120  
T51300 .  T51500  
T51600 .

OROPHA
RYNX

146 6 0 2 0 - 6 02 4
6 1 1 0 - 6 11 3
6 1 1 5 - 6 11 9
6121
6 1 2 3- 61 24

T60240 .
T61100 .

C. I f  no d a t a  i s  a v a i l a b l e ,  p l e a s e  a n n o t a t e  t h e  m aj or  c a u s e .  ( On ly  ONE box to  be t i c k e d ) .

1. No s p e c i f i e d  c a s e s  p r o c e s s e d  d u r i n g  t h e  p e r i o d .  1

2 .  H i s t o p a t h o l o g y  u nd er t ak en  e l s e w h e r e .  2

3.  I n s u f f i c i e n t  r e s o u r c e s  to  o b t a i n  d a t a  from r e c o r d s  ( p l e a s e  commend o v e r l e a f )  3

No r e c o r d s  a v a i l a b l e  ( p l e a s e  comment o v e r l e a f ) .  4
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ORAL CANCER REGISTRATION SURVEY

Departments
circulated

Replies
received

Data supplied
No Data 
supplied No C ases

Histology
elsewhere

Insufficient
resources No Records

W ales 24 17 11 6 0 3 3 0

Northern 24 18 11 7 1 3 2 1

Yorkshire 22 20 • 12 8 1 4 2 1

Trent 26 19 7 12 2 6 4 0

E Anglia 11 8 3 5 0 1 4 0

NW Thames 29 15 5 10 2 3 4 1

NE Tham es 36 24 12 12 1 7 3 1

SE Tham es 34 20 10 10 1 4 2 3

SW Tham es 18 18 3 15 2 1 9 3

W essex 22 14 9 5 0 1 4 0

Oxford 12 9 5 4 0 0 3 1

S W estern 15 11 9 2 1 1 0 0

W Midlands 35 31 11 20 2 8 8 2

Mersey 19 19 6 13 3 4 6 0

N W estern 40 32 11 21 4 8 7 2

TOTAL 367 275 125 150 20 54 61 15

Table 2.1

ORAL CANCER REGISTRATION SURVEY

REGIONAL ANALYSIS

% Depts replying % Depts supplying data % Data in replies received

Wales 70.8 45.8 64.7
Northern 75.0 45.8 61.1
Yorkshire 90.9 54.5 60.0

Trent 73.1 26.9 36.8
E Anglia 72.7 27.3 37.5

NW Thames 51.7 17.2 33.3

NE Thames 66.7 33.3 50.0
SE Thames 58.8 29.4 50.0

SW Thames 100.0 16.7 16.7

W essex 63.6 40.9 64.3
Oxford 75.0 41.7 55.6

S Western 73.3 60.0 81.8
W Midlands 88.6 31.4 35.5 1

Mersey 100.0 31.6 31.6
N Western 80.0 27.5 34.4

England & Wales 74.9 34.1 45.5

Table 2.2
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ORAL CANCER REGISTRATION SURVEY 

INITIAL CIRCULATION

Departments
circulated

Replies
received

Data
supplied

No data 
supplied

No cases Histology
elsewhere

Insufficient
resources No records

Wales 24 15 10 5 0 2 3 0

Northern 24 15 10 5 1 2 1 1

Yorkshire 22 12 9 3 1 1 1 0

Trent 26 16 5 11 2 5 4 0

E Anglia 11 5 2 3 0 1 2 0

NW Thames 29 9 3 6 1 1 3 1

NE Thames 36 17 11 6 0 4 1 1

SE Thames 34 13 6 7 1 2 2 2

SW Thames 18 13 3 10 0 1 6 3

Wessex 22 11 7 4 0 1 3 0

Oxford 12 6 3 3 0 0 2 1

S Western 15 9 7 2 1 1 0 0

W Midlands 35 20 8 12 2 3 5 2

Mersey 19 13 5 8 1 2 5 0

N Western 40 16 7 9 2 2 3 2

TOTAL 367 190 96 94 12 28 41 13

Table 2.3

ORAL CANCER REGISTRATION SURVEY 

FOLLOW UP CIRCULATION

Departments
circulated

Replies
received

Data
supplied

No data 
supplied No cases Histology

elsewhere
Insufficient
resources No records

Wales 9 2 1 1 0 1 0 0
Northern 9 3 1 2 0 1 1 0

Yorkshire 10 8 3 5 0 3 1 1
Trent 10 3 2 1 0 1 0 0

E Anglia 6 3 1 2 0 0 2 0

NW Thames 20 6 2 4 1 2 1 0

NE Thames 19 7 1 6 1 3 2 0

SE Thames 21 7 4 3 0 2 0 1

SW Thames 5 5 0 5 2 0 3 0

Wessex 11 3 2 1 0 0 1 0

Oxford 6 3 2 1 0 0 1 0

S Western 6 2 2 0 0 0 0 0

W Midlands 15 11 3 8 0 5 3 0

Mersey 6 6 1 5 2 2 1 0
1

N Western 24 16 4 12 2 6 4 0

TOTAL 177 85 29 56 8 26 20 2

Table 2.4
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CANCER REGISTRATIONS IN RHAs.

LIP (ICD 140)

SURVEY
1988

SURVEY
1989

SURVEY
1990 OPCS 1988 OPCS 1989 SURVEY

1988-89
OPCS

1988-89
Wales 19 28 25 22 41 47 63

Northern 7 16 11 15 10 23 25
Yorkshire 10 5 5 23 16 15 39

Trent 12 9 11 44 33 21 77
E Anglia 8 11 8 37 29 19 66

NW Thames 9 4 11 5 2 13 7
NE Thames 27 21 27 16 8 48 24
SE Thames 11 8 10 12 5 19 17
SW Thames 4 9 8 9 12 13 21

Wessex 8 6 8 19 15 14 34
Oxford 6 2 2 33 11 8 44

S Western 25 37 29 12 21 62 33

W Midlands 15 5 8 12 7 20 19

Mersey 4 11 16 3 5 15 8
N Western 6 7 5 3 22 13 25

TOTAL 171 179 184 265 237 350 502

Table 2.5

CANCER REGISTRATIONS IN RHAs.

TONGUE (ICD 141)

SURVEY
1988

SURVEY
1989

SURVEY
1990 OPCS 1988 OPCS 1989 SURVEY

1988-89
OPCS

1988-89

Wales 37 32 20 56 45 69 101
Northern 24 24 20 53 51 48 104

Yorkshire 19 23 22 46 51 42 97
Trent 14 20 7 62 56 34 120

E Anglia 3 4 9 19 17 7 36
NW Thames 11 10 13 46 46 21 92

NE Thames 30 42 47 46 50 72 96

SE Thames 25 21 39 53 36 46 89

SW Thames 13 12 10 41 35 25 76
Wessex 25 21 15 30 48 46 78
Oxford 8 7 7 25 24 15 49

S Western 52 61 37 36 40 113 76 1

W  Midlands 46 36 17 74 71 82 145 j

Mersey 16 29 33 36 39 45 75 i

N Western 22 22 26 49 49 44 98

TOTAL 345 364 322 672 660 709 1332

Table 2.6

2 0 8



CANCER REGISTRATIONS IN RHAs.

MOUTH (ICD 143-145)

SURVEY
1988

SURVEY
1989

SURVEY
1990 OPCS 1988 OPCS 1989 SURVEY

1988-89
OPCS

1988-89

Wales 31 49 33 63 70 80 133
Northern 37 33 58 72 52 70 124
Yorlcshire 24 29 45 45 75 53 120

Trent 17 24 20 83 85 41 168
E Anglia 0 1 2 33 32 1 65

NW Thames 18 17 13 47 67 35 114
NE Thames 63 71 80 60 50 134 110

SE Thames 23 44 47 60 58 67 118
SW Thames 9 7 11 43 48 16 91

Wessex 8 12 8 47 47 20 94
Oxford 7 8 7 27 24 15 51

S Western 54 48 55 35 27 102 62

W  Midlands 64 38 25 104 63 102 167

Mersey 36 52 54 59 46 88 105
N Western 51 36 43 90 90 87 180

TOTAL 1 442 469 501 868 834 911 1702

Table 2.7

CANCER REGISTRATIONS IN RHAs.

OROPHARYNX (ICD 146)

j SURVEY
1988

SURVEY
1989

SURVEY
1990 OPCS 1988 OPCS 1989 SURVEY

1988-89
OPCS

1988-89

Wales 25 12 13 36 46 37 82
Northern 4 10 8 29 34 14 63

Yorkshire 11 22 18 19 21 33 40
Trent 7 13 7 21 25 20 46

E Anglia 1 1 2 12 13 2 25
NW Thames 4 6 8 31 21 10 52

NE Thames 11 2 10 16 12 13 28

SE Thames 11 4 18 28 25 15 53

SW Thames 2 1 1 17 17 3 34
Wessex 3 2 4 14 18 5 32
Oxford 4 2 1 12 6 5 18

S Western 14 16 13 16 7 30 23

W  Midlands 10 10 11 34 44 20 78

Mersey 11 22 29 26 20 33 46
N Western 10 17 16 38 40 27 78

TOTAL 128 140 159 349 349 268 698

Table 2.8

2 0 9



LIP CANCER MORTALITY. (ICD 140). 1901-1991

Age standardised rates per 100,000.

01-09 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 1991

Males

35-64 1 68 1.59 1.47 1.4 1.28 1.07 0.73 0.49 0 3 0.18 0.14 0.12 0.1 0.09 0.08 0.06 0.02 0.04

95%CI 1.43 to 
1.75

1.33 to 
1.62

1.26 to 
1.53

1.15 to 
1.4

0.96 to 
1.17

0 65 to 
0 82

0.42 to 
0.57

0.24 to 
0 35

0 14 to 
0.22

0.11 to 
0.18

0.09 to 
0.15

0.07 to 
0.13

0.06 to 
0.12

0.06 to 
0.11

0.04 to 
0.08

0.01 to 
0.03

65+ 19 19.1 18.8 17.7 17.1 15.8 12.8 9.91 6.84 4.64 2.93 2 25 1.55 1.24 1.08 0.82 0.56 0 .8

95%CI 17.7 to 
20.4

17.5 to 
20.1

16.5 to 
18.8

16 to 
18.2

14.9 to 
16.8

12 to 
13.6

9 24 to 
10.6

6 32 to 
7.35

4.23 to 
5.05

2.61 to 
3 25

1.98 to 
2.53

1.33 to 
1.77

1.05 to 
1.43

0.9 to 
1.25

0.69 to 
0.97

0.45 to 
0.67

All ages 1 86 1,83 1.77 1.67 1.59 1.44 1.12 0.85 0 56 0.38 0.25 0.19 0.14 0.12 0.1 0.08 0.05 0.05

Females

35-64 0.1 0.08 0.09 0.1 0.08 0.06 0.06 0.04 0.04 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.02

95%CI 0.05 to 
0.12

0.06 to 
0.12

0.07 to 
0.14

0.05 to 
0.11

0.03 to 
0.08

0.03 to 
0.08

0.02 to 
0.05

0.02 to 
0.06

0.002 
to 0.02

0.002 
to 0.02

0.008 
to 0.03

0.002 
to 0.02

0.002
to 0.02

0.001 
to 0.2

0.001 
to 0.2

0.004 
to 0.03

65+ 1,4 1.09 1.04 1.05 1.07 0.93 0.85 0.64 0.47 0.34 0.23 0.13 0.18 0.18 0.14 0.14 0.12 0.25

95%CI 0.82 to 
1.36

0,79 to 
1.29

0.81 to 
1.29

0.85 to 
1.3

0.73 to 
1.13

0.67 to 
1.02

0.5 to 
0.78

0.36
toO.58

0.24 to 
0.43

0.16 to 
0.3

0.08 to 
0.18

0.12 to 
0.23

0.12 to 
0.23

0.09 to 
0.19

0.1 to 
0.19

0.08 to 
0.17

All ages 0 12 0.1 0.1 0.1 0.1 0.08 0.08 0.06 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.02

K)
o

TABLE 3.1



LIP CANCER INCIDENCE. (ICD 140).
A g e - s t a n d a r d i s e d  r a t e s  per 100,000.

1962-66 1967-71 1972-76 1977-81 1982-86 1989

Males

35-64 2.5 1.91 1.67 1.05 0.77 0.62

95%Ci 2.36 to 2.64 1.78 to 2.03 1.55 to 1.79 0.95 to 1.14 0.68 to 0.85 0.46 to 0.78

65+ 14.2 10.5 7.96 5.26 4.21 3.48

95%CI 13.5 to 14.9 9.9 to 11 7.48 to 8.44 4.89 to 5.63 3.89 to 4.54 2.84 to 4.13

All ages 1.79 1.35 1.1 0.7 0.54 0.44

Females

35-64 0.22 0.16 0.15 0.12 0.13 0.11

95%CI 0.18 to 0.27 0.13 to 0.2 0.12 to 0.19 0.09 to 0.15 0.1 to 0.16 0.04 to 0.17

65+ 1.19 1.03 0.95 0.85 0.77 0.94

95%Ci 1.03 to 1.35 0.89 to 1.17 0.82 to 1.1 0.73 to 0.97 0.66 to 0.89 0.66 to 1.22

All ages 0.16 0.13 0.12 0.1 0.1 0.1

TABLE 3.2

LIP CANCER INCIDENCE. (ICD 140). 1962-1986, 1989.
Age-specific rates per 100,000.

Male 62-66 67-71 72-76 77-81 82-86 1989 Femal. 62-66 67-71 72-76 77-81 82-86 1989

35-39 0.5 0.4 0.4 0.2 0.1 0.1 0.1

40-44 1.2 1 0.7 0.6 0.3 0.2 0.2 0.1 0.1 0.1

45-49 1.9 1.2 1.2 0.8 0.6 0.4 0.2 0.1 0.1 0.1 0.1 0.1

50-54 2.8 2.1 1.9 1.2 0.9 1 0.2 0.2 0.1 0.2 0.1 0.1

55-59 4.9 3.6 2.8 1.6 1.2 0.9 0.4 0.3 0.2 0.2 0.2 0.4

60-64 5.6 4.5 4.3 2.6 2.1 1.7 0.5 0.4 0.4 0.4 0.3 0.2

65-69 9.5 7.3 5.4 3.9 3.3 2.3 0.7 0.7 0.7 0.5 0.5 0.7

70-74 13.2 9.8 7.2 4.8 3.5 3.7 1.1 1 0.8 1 0.7 0.8

75-79 : 19.8 12.8 10.7 6.3 6 4 1.5 1.1 1 1 0.9 1.4

80-84 24.8 17.4 12.4 8.5 5.4 6.3 1.8 1,7 1.7 0.9 1.5 1.1

85+ 25 24.9 19.6 12.1 10.1 6.3 2.9 1.7 2 1.9 1.7 2.1

TABLE 3.3

2 1 1



LIP CANCER MORTALITY. MALES. (ICD 140).
Age-specific rates per 100,000.

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

35-39 0.1 0.1 0.1 0.1

40-44 0.3 0.2 0.2 0.1 0.2 0.2 0.1

45-49 0.6 0.7 0.4 0.5 0 5 0.3 0.2 0.2 0.1 0.1 0.1 0.1

50-54 1.7 1.5 1.2 1.2 1 0.5 0.4 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

55-59 3.3 3.2 3 2.6 2.1 1.6 0.8 0.6 0.4 0.2 0.2 0.2 0.2 0.1 0.1 0.1

60-64 5.7 5.1 5.7 5 4 2.8 2.1 0.9 0.8 0.7 0.5 0.4 0.3 0.3 0.3 0.1 0.2

65-69 8.6 9 9 8.8 6.9 5.6 4.6 2.7 1.6 1.2 0.7 0.5 0.4 0.5 0.4 0.3

70-74 17.2 16.2 15.5 14.6 14.4 10.3 8.9 5.6 3.8 2 1.3 1 0.8 0.6 0.7 0.4 0.7

75-79 28.6 30.5 24.3 25.3 23.7 19.8 14 10.9 6.6 4 3.7 2.4 2 1.7 0.9 0.9 0.6

80-84 42.5 38.2 40.3 35.8 39.1 33.4 26.1 16 13.3 8.5 5.7 3.4 2.9 3 1.5 1.4 0.3

85+ 70.4 67.2 66.7 65.9 54.3 46.5 28 27.1 19.2 12.3 12 9.5 6.2 4.4 4.2 1.6 1.9

TABLE 3.4

LIP CANCER MORTALITY. FEMALES. (ICD 140).
Age-specific rates per 100,000.

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

35-39

40-44

45-49 0.1 0.1 0.1 0.1

50-54 0.1 0.2 0.1 0.1 0 0.1 0.1

55-59 0.3 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1

60-64 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1

65-69 0.5 0.4 0.6 0.5 0.4 0.4 0.3 0.2 0.1 0.1 0.1 0.1 0.1

70-74 0.6 0.8 0.7 0.9 0.9 0.4 0.4 0.3 0.3 0.1 0 0.1 0.1 0.1 0.1 0.1 0.1

75-79 1.3 2.2 1.8 1.4 1,2 1.2 1.1 0.5 0.5 0.3 0.3 0.2 0.2 0.1 0.2 0,1

80-84 1.9 2.3 2.4 2 2.1 2.2 1.7 1.5 1 0.4 0.3 0.7 0.2 0.5 0.3 03 0.8

85+ 8.8 2.5 2.6 5.4 32 5 1.7 1.9 0.9 1.5 0.6 0.7 0.8 0.4 0.7 0.6 0.7

TABLE 3.5
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INTRA-ORAL CANCER MORTALITY. (ICD 141,143-146), 1901-1991

Age-standardised rates per 100,000.

01-09 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66 -70 71-75 76-80 81-85 86-90 1991

M ales

35-64 15 18.4 18.8 18 15.7 10.8 7.31 4 .35 2 .7 3 2.31 1.9 1.7 1.67 1.78 2.13 2 .82 2.91 3.05

95%CI 17.8 to 
18.9

18.3 to 
19.3

17.5 to 
18.5

15.3  to  
16.1

10.4 to  
11.1

7 .04  to  
7 .59

4.14  to  
4 .56

2 .57  to 
2 .9

2 .16  to 
2 .46

1.78 to 
2.03

1.58 to  
1.82

1.55  to  
1.78

1.66 to 
1.9

2 to 
2 .27

2 .67  to 
2 .98

2 .75  to 
3.07

2.69  to 
3.41

65+ 45.4 56.1 64.4 67 .9 73 .6 66 59.5 48.1 36 .9 33 26.6 19.8 16 13.1 11.6 11 10.3 10.5

95%  Cl
53 .9  to 

58.4
62.1 to 

66 .7
65 .6  to 

70.1
71 .4  to 

75 .8
64.1 to 

67 .9
57 .8  to 

61 .3
46 .6  to 

49 .5
35.7  to  

38.1
31.9 to 

34.1
25.6  to 

27.6
19 to 
20 .6

15.3  to 
16.7

12.4 to 
13.7

11.1 to 
12.2

10.5 to 
11.5

9.84  to 
10.8

9.41 to 
11.7

All a g e s 7.88 9.69 10.41 10.41 10.06 8 .02 6 .45 4 .72 3 .44 3.04 2.47 1.93 1.66 1.48 1.5 1.66 1.64 1.69

F em a le s

35-64 1.3 1.5 1.71 1.46 1.55 1.24 1.13 0.97 0.84 0.91 0.86 0.77 0 .77 0.73 0.88 0.96 0.93 0.99

95%  01
1.35 to 

1.65
1.56 to 

1.86
1.33 to 

1 .59
1.42 to  

1 .68
1.13 to 

1.35
1.03 to  

1.23
0 .88  to 

1.07
0 .76  to 

0 .93
0.82 to 

0.99
0.77 to 

0 .94
0.69  to 

0 .85
0 .7  to 
0 .85

0 .66  to 
0.81

0.79  to 
0 .96

0 .87 to 
1.04

0.85  to 
1.02

0.79 to 
1.19

65+ 6 5.88 6 .49 6.8 6 .94 5.55 6 .13 5.89 5 .48 6.06 5.81 5.3 4 .93 4.61 4 .69 5.01 4.87 4.49

95%  Cl 5.25 to 
6 .52

5.85  to 
7 .12

6 .19  to 
7.41

6 .3 6  to 
7 .52

5.07 to 
6 .04

5.65  to 
6 .6

5 .46  to 
6 .33

5 .08  to 
5.87

5.67 to 
6 .45

5.44 to 
6.17

4.96  to 
5.63

4 .6 2  to 
5 .24

4 .32  to 
4 .89

4.41 to 
4 .97

4 .72  to 
5.3

4 .59  to 
5 .16

3.88 to 
5.09

All a g e s 0.9 0.91 1.01 0.96 0 .99 0 .78 0.79 0.69 0 .65 0.73 0.69 0.63 0 .6 0.56 0.61 0.66 0.64 0.64

NJ
I—*U)
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INTRA-ORAL CANCER INCIDENCE. (ICD 141,143-146). 1962-1986, 1989.

A g e - s t a n d a r d i s e d  rates per 100,000.

1962-66 1967-71 1972-76 1977-81 1982-86 1989

Males

35-64 3.61 3.84 4.42 4.98 5.52 6.39

95%CI 3.44 to 3.78 3.67 to 4.02 4.22 to 4.61 4.77 to 5.18 5.31 to 5.74 5.87 to 6.92

65+ 26.8 22.6 20 17.2 15.9 16.9

95%CI 25.9 to 27.8 21.7 to 23.4 19.2 to 20.7 16.5 to 17.9 15.3 to 16.6 15.4 to 18.3

All ages 3.06 2.83 2.85 2.83 2.9 3.24

Females

35-64 1.85 1.93 2.13 2.08 2.19 2.63

95%Ci 1.73 to 1.97 1.80 to 2.05 2.00 to 2.26 1.95 to 2.21 2.06 to 2.33 2.3 to 2.96

65+ 8.12 7.75 8.3 7.57 7.57 8.84

95%CI 7.70 to 8.53 7.36 to 8.14 7.91 to 8.69 7.2 to 7.93 7.20 to 7.94 7.94 to 9.73

All ages 1.19 1.18 1.3 1.23 1.27 1.48

TABLE 3.7

INTRA-ORAL CANCER INC!DENCE.(ICD 141,143-146) 1962-1986, 1989.
Age-specific rates per 100,000.

Male 62-66 67-71 72-76 77-81 82-86 1989 Femal. 62-66 67-71 72-76 77-81 82-86 1989

35-39 0.7 0.7 0.8 1 1 1.3 0.6 0.5 0.4 0.3 0.6 1

40-44 1.4 1.6 1.7 1.7 2.3 3 0.8 0.9 1 0.8 0.8 1.3

45-49 2.1 2.7 3.2 3.2 4.3 4.9 1.4 1.5 1.5 1.8 1.5 2.1

50-54 3.9 4.5 5.6 6.3 6.9 7.5 2.2 2.2 2.8 2.9 2.7 2.2

55-59 6.3 6.5 8.2 8.8 9.8 11.7 3.1 3.5 3.9 3.5 3.7 4.8

60-64 10.5 10.4 10.2 11.4 12.9 14.4 4 4.3 4.6 4.5 5.4 6.3

65-69 16.3 14.4 13.8 14.8 14.2 15.7 5.7 5.5 6.2 5.9 6.6 8

70-74 24.5 22.1 18.8 16.4 15.1 16.8 7.7 7.6 8 7 7 9.2

75-79 35.3 30.6 24.5 19.9 16.9 17.4 10.2 9.8 10.8 9.1 8.6 8.7

80-84 52.6 37.9 35.2 27 20.8 18.9 14 11.4 11.1 9.7 10.1 10.4

85+ 65.6 49.2 42.2 33.9 25.8 22.7 13.8 13.9 14.2 14.2 11.2 10.3

TABLE 3.8
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INTRA-ORAL CANCER MORTALITY. MALES. (ICD 141,143-146). 1911-1991.

Age-Specific rates per 1(30,000.

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

35-39 1.5 0.8 0.8 0.7 0.5 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.3 0.4 0.7

40-44 5.1 4.9 2.8 2.1 0.9 0.9 0.5 0.4 0.4 0.3 0.6 0.5 0.5 0.6 0.8 0.9 1.1

45^9 13.2 11.7 9.4 6.6 3.6 2.2 1.7 1 0.8 0.9 0.8 1 1.1 1.4 1.7 2.4 2.2

50-54 24.4 25.9 22 17.2 9.6 6.4 3.5 2.4 2 1.8 1.7 1.9 2.2 2.2 3.8 3.5 4.6

55-59 36.6 38.3 40 34.2 23.8 13.6 8 5.4 5.2 3.6 2.9 3 3.5 3.9 5.4 5.4 5.4

60-64 47 50.7 53.8 53.6 41.4 31.1 18.3 10.7 8.3 7.2 5.8 5 4.6 6.4 7 2 7 6.5

65-69 52.3 63.8 65.9 68.6 60.4 47 35.8 21.7 16.7 13 10.3 8.7 7.5 7.4 8.2 8.8 9.3

70-74 60.7 64.7 68.7 76.7 68.4 63.8 51.5 38.2 30.6 23.3 16 14.2 11.3 10.5 10.8 10 10.6

75-79 59.8 63.5 72.7 82.2 75.3 77.8 63.8 52.9 54.8 39.9 26.9 21.9 18 13.9 11.8 10.7 10.4

80-64 58.9 72.7 67.2 70.9 69.5 68.7 61.6 66.7 65.9 63 45.6 32.2 25.4 22.4 17.5 14 14

85+ 40 53.3 60.5 70.3 58 65.3 57.1 56.5 62.8 61.9 63.9 49.1 37.1 33.4 22.9 18.7 14.7

TABLE 3.9

INTRA-ORAL CANCER MORTALITY. FEMALES.(ICD 141,143-146). 1911-1991
Age-specific rates per 100,000.

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

35-39 0.7 0.4 0.3 0.2 0.3 0.3 0.2 0.1 0.2 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.4

40-44 0.6 0.6 0.5 0.5 0.5 0.4 0.3 0.2 0.3 0.3 0.2 0.3 0.2 0.3 0.3 0.3 0.4

45-49 1.1 1.6 1.2 1.2 0.6 0.6 0.5 0.6 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.9

50-54 1.5 2.2 1.6 1.7 1.4 1.5 1.2 1.1 1.1 0.8 0.9 1.1 0.9 1 1 1.1 1

55-59 2.8 3.3 2.9 2.8 2.2 2.1 1.8 1.7 1.6 1.4 1.2 1.3 1.4 1.7 1.6 1.9 1.3

60-64 3.4 3.3 3.5 4.4 3.6 3 2.6 2.1 2.5 2.7 2.3 1.9 1.9 2.4 2.7 2.5 2.5

65-69 4.4 4.6 5.6 4.7 3.7 4.7 4 3.6 3.8 3.6 3 3 2.9 3.1 3.4 3.3 3.1

70-74 5.9 6.5 5.8 7.5 5.2 6.4 5.4 5.2 5.3 4.6 4.5 4.1 3.6 4.1 4.5 4.5 4

75-79 6.9 8.9 8.2 8.3 7.3 7.1 8 7.5 7.7 8.4 6.9 6.7 6.1 5.3 5.5 4.8 5

80-64 9.7 9.6 9.9 11.5 10.7 7.5 11 10.1 11.5 11.6 9.6 8.7 8.4 8.3 7.2 8.4 7.1

85+ 10.1 9.7 14.8 11.4 10.3 12.3 11.6 8.6 15 13.5 16.4 13.4 12.2 12 10.8 11 10

TABLE 3.10
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LIP CANCER (ICD 140). INCIDENCE BY REGION. MALES.

STANDARDISED INCIDENCE RATIOS. (ENGLAND & WALES 1979-83 = 100)

1974-1978 95%CI 1979-1983 95%CI 1984-1988 95%CI

Wales 178 148 to 213 116 92 to 144 130 106 to 159
Northern 94 73 to 119 79 60 to 102 84 65 to 107
Yorkshire 111 90 to 136 81 63 to 102 74 57 to 93

Trent 120 101 to 143 113 94 to 134 110 92 to 130

E. Anglia 382 311 to 463 275 231 to 325 247 207 to 292

NW Thames 124 101 to 151 126 103 toi 52 58 43 to 77

NE Thames 66 51 to 86 86 68 to 107 44 31 to 59

SE Thames 109 89 to 132 75 59 to 94 59 44 to 76

SW Thames 113 90 to 140 88 69 to 112 41 28 to 58

Wessex 142 115 to 175 170 141 to 203 89 70 to 113

Oxford 179 143 to 221 178 144 to 218 186 152 to 225

S. Western 117 95 to 143 126 103 to 151 74 58 to 94

W. Midlands 133 113 to 155 26 18 to 37 29 20 to 39

Mersey 60 41 to 84 47 31 to 69 15 7 to 29

N. Western 102 83 to 124 51 38 to 67 11 5 to 20

TABLE 3.11

LIP CANCER (ICD 140). INCIDENCE BY REGION. FEMALES.

STANDARDISED INCIDENCE RATIOS. (ENGLAND & WALES 1 9 7 9 ^  = 100)

1974-1978 95%CI 1979-1983 95%CI 1984-1988 95%Ci

Wales 106 61 to 172 162 106 to 238 137 87 to 206

Northern 76 39 to 132 48 21 to 95 47 20 to 92
Yorkshire 88 51 to 141 69 38 to 116 121 78 to 179

Trent 97 61 to 147 133 91 to 188 126 87 to 178

E. Anglia 181 106 to 290 232 148 to 345 237 156 to 345

NW Thames 97 56 to 155 145 95 to 212 77 42 to 130

NE Thames 70 38 to 117 58 30 to 101 76 44 to 124

SE Thames 77 45 to 123 71 40 to 115 61 33 to 102

SW Thames 145 94 to 214 111 68 to 172 97 58 to 154

Wessex 161 102 to 241 157 102 to 232 131 83 to 196

Oxford 134 72 to 230 227 146 to 338 270 184 to 384

S. Western 116 73 to 176 156 106 to 222 108 68 to 163

W. Midlands 70 41 to 112 35 16 to 66 52 28 to 87

Mersey 32 9 to 81 23 5 to 67 30 8 to 76

N. Western 62 34 to 104 35 15 to 69 9 1 to 31

TABLE 3.12
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INTRA-ORAL CANCER (ICD 141,143-146). INCIDENCE BY REGION. MALES.

STANDARDISED INCIDENCE RATIOS. (ENGLAND & WALES 1979.83 = 100)

1974-1978 95%CI 1979-1983 95%CI 1984-1988 95%CI

Wales 130 117 to 144 120 107 to 133 135 122 to 149

Northern 138 125 to 152 156 143 to 171 158 144 to 172

Yorkshire 108 98 to 120 107 97 to 118 103 93 to 114

Trent 97 88 to 106 97 88 to 106 106 97 to 115

E. Anglia 73 61 to 87 78 66 to 91 78 67 to 91

NW Thames 89 79 to 100 84 75 to 94 86 77 to 97

NE Thames 71 63 to 81 83 74 to 93 83 74 to 92

SE Thames 88 78 to 98 80 71 to 89 95 86 to 105

SW Thames 89 78 to 100 83 73 to 94 71 62 to 81

Wessex 95 84 to 108 81 71 to 93 70 61 to 80

Oxford 80 68 to 94 78 67 to 91 83 72 to 96

S. Western 92 82 to 103 99 89 to 110 73 64 to 82

W. Midlands 105 96 to 114 97 88 to 105 107 98 to 116

Mersey 123 108 to 138 133 119 to 149 156 141 to 173

N. Western 136 124 to 148 127 116 to 139 129 118 to 141

TABLE 3.13

INTRA-ORAL CANCER (ICD 141,143-146). INCIDENCE BY REGION. FEMALES.

STANDARDISED INCIDENCE RATIOS. (ENGLAND & WALES 1979-83 = 100)

1974-1978 95%CI 1979-1983 95%CI 1984-1988 95%CI

Walës 125 108 to 143 127 111 to 145 135 118 to 153

Northern 103 89 to 119 121 106 to 138 125 110 to 143

Yorkshire 118 104 to 134 109 95 to 123 102 89 to 116

Trent 95 83 to 108 106 94 to 119 103 92 tone

E. Anglia 119 99 to 142 111 93 to 133 110 92 to 130

NW Thames 103 89 to 118 116 101 to 132 96 83 to 111

NE Thames 75 64 to 87 98 86 to 112 83 71 to 96

SE Thames 109 96 to 123 85 73 to 97 84 72 to 96

SW Thames 115 100 to 131 97 84 to 112 96 83 to 111

Wessex 96 81 to 112 87 73 to 102 105 91 to 121

Oxford 107 88 to 128 100 83 to 120 105 88 to 125

S Western 107 93 to 122 81 69 to 94 75 63 to 87

W Midlands 97 86 to 109 81 71 to 92 110 98 to 123

Mersey 126 108 to 146 102 87 to 120 116 99 to 135

N Western 110 98 to 124 105 92 to 118 94 82 to 107

TABLE 3.14
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TOBACCO CONSUMPTION. 1906-1985.
Kilograms per person. Five year aggregates.

1906-
10

i g n 
i s

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1956-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
BO

1981-
85

Male

Manuf.
dgs. 5 6.9 10.3 10.5 12.6 14.2 17.3 20.4 18.2 18.9 18.9 18.1 15.7 14.7 12.8 10.4

Other
tobacco 9.9 9.1 10.5 9.2 7.9 6.6 5.9 5.9 5.1 3.6 4.2 4.1 3.9 3.7 3.4 2.6

Total
tobacco 14.9 16 20.8 19.7 20.5 20.8 23 2 26.3 23.3 22.5 23.1 22.2 19.6 18.4 16.2 13

Female

Manuf.
Cigs.

0.2 0.7 1.3 2.4 5.1 5 5.9 7.5 8.1 8.3 8.9 9.4 8.3

TABLE 4.1

TOTAL ALCOHOL CONSUMPTION. 1900-1984.
LITRES OF ABSOLUTE ALCOHOL PER CAPITA.

1900-04 18.6

16.4

1910-14 15.5

10.5

1920-24 10.5

9.1

1930-34 7.3

1940-44

1950-54 5.2
5.4

1960-64 6.2
6.7

1970-74 7.9

9.2

1980-84 9

TABLE 4.2
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LUNG CANCER MORTALITY. (ICD 162). 1901-1991.

Age-standardised rates per 100,000.

01-09 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 1991

Male

35-64 2.6 3.55 3.28 5.2 8.93 19.7 32.3 46.9 71.5 96.3 110 113 110 105 93.8 81.4 67.8 61

95%CI 3.31 to 
3.78

3.07 
to 3.5

4.94
to

5.46

8.6 to 
9.26

19.2 
to

20.2

31.7
to

32.9

46.2
to

47.6

70.7
to

72.4

95.3
to

97.2

109 to 
111

112 to 
114

109 to 
111

104 to 
106

92.9
to

94.7

80.6
to82.2

67.1
to

68.6

59.4
to

62.6

65+ 5 6.41 7.02 9.65 15 32.1 53.9 77.7 141 250 370 461 550 602 624 600 549 515

95%CI 5.66 to 
7.17

6.25
to

7.78

8.8 to 
10.5

14 to 
16

30.7
to

33.4

52.3
to

55.5

75.9
to

79.5

139 to 
144

247 to 
253

367 to 
374

457 to 
465

546 to 
554

597 to 
606

620 to 
629

597 to 
604

545 to 
553

507 to 
522

All ages 1.3 1.69 1.63 2.4 4 8.6 14.2 20.4 32.6 47.8 60.4 67.8 72.8 74.8 73 67.4 59.6 55

Female

35-64 1.9 2.08 1.81 2.2 2.98 4.91 6.46 7.51 9.72 11.7 13.9 17.6 21.6 26 28.9 29.8 29.9 28.2

95%CI 1.91 to 
2.25

1.66
to

1.97

2.04
to

2.36

2.8 to 
3.16

4.68
to

5.13

6.22
to

6.71

7.25
to

7.76

9.43 
to 10

11.4 
to 12

13.6
to

14.2

17.2 
to 18

21.2 
to 22

25.5
to

26.4

28.4 
to

29.4

29.3 
to

30.3

29.4 
to

30.4

27.2 
to

29.3

65+ 3.3 4.42 3.31 4.7 6.85 12 17.8 20.5 30.1 37.5 42.5 53.6 69 85.3 107 134 158 168

95%CI 3.87 to 
4.98

2.85
to

3.77

4.19
to

5.22

6.27
to

7.43

11.3
to

12.7

17 to 
18.6

19.6
to

21.3

29.2 
to 31

36.5 
to

38.5

41.5 
to

43.5

52.5
to

54.7

67.8
to

70.2

84 to 
86.6

105 to 
108

132 to 
136

156 to 
159

164 to 
172

All ages 0.82 1.02 0.86 1.06 1.47 2.49 3.39 3.93 5.29 6.43 7.45 9.34 11.65 14.12 16.51 18.7 20.35 19.65

NJ
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LUNG CANCER INCIDENCE. (ICD 162). 1962-1986, 1989.
Age-standardised rates per 100,000.

1962-66 1967-71 1972-76 1977-81 1982-86 1989

fvlales
35-64 119 115 115 102 85.6 73.6

95%Ci 118to120 114 to 116 114 to 116 101 to 103 84.8 to 86.4 71.9 to 75.3

6 5 +

95%CI
411 

407 to 415
498 

494 to 502
593 

589 to 597

612 

608 to 616
576 

572 to 580
553 

544 to 561

All ages 66.2 71 77.6 74.5 67 61.6

Females

35-64 18.8 23.6 29.6 32.9 33.1 34.3

95%CI 18.4 to 19.2 23.1 to 24.0 29.2 to 30.1 32.4 to 33.4 32.6 to 33.6 33.1 to 35.4

65+ 48.3 64.7 87.8 113 140 171

95%CI 47.3 to 49.4 63.6 to 65.9 86.5 to 89.1 112 to 115 138 to 141 167 to 175

All ages 9.4 12 15.5 18.3 20.2 22.7

TABLE 5.2

LUNG CANCER INCIDENCE. (ICD 162). 1962-1986, 1989.
Age-specific rates per 100,000.

Male 62-66 67-71 72-76 77-81 82-86 1989 Femal. 62-66 67-71 72-76 77-81 82-86 1989

35-39 10.2 8.2 72 6.3 5 3.8 3.1 3.7 2.8 3 3.3 2.3

40-44 26.4 24.5 20.4 15.8 12.8 13 8 8.9 83 7.2 6.6 7.9
45-49 62.9 60 56 44.5 34.4 33.1 15.3 17.2 21.5 17.4 16.2 15

50-54 131.7 125.8 122.9 108.5 80.1 66.3 23.1 31.8 37.1 41 32.3 29.3

55-59 238.4 231.1 229.1 205.4 175.9 139.1 33.3 42.7 55.8 65.8 68.8 62.3

60-64 374.1 371.8 374.9 349.3 306.6 273 42.5 54.9 75.5 94.4 105.9 127.2

65-69 451.1 494.8 525 498.1 451.9 424.7 51.9 66.5 87.2 111.6 135.9 162.4

70-74 441.6 567.3 666.9 654.3 603 587.2 48.2 69.2 91.1 117.8 149.1 183.4

75-79 378 9 506.3 686.5 758.7 705.7 698.1 48.2 61 8 89.8 116.5 141.8 188 1

80-84 272 375.6 575 1 651.9 751 4 757.9 41.8 53.5 83 108 2 132 7 171 9

85+ 182.1 284 7 434 6 562 4 649 676.5 32.5 51 4 75 4 96 4 1103 135

TABLE 5.3

2 2 0



LUNG CANCER MORTALITY. MALES. (ICD 162). 1911-1991
Age-Specific rates per 100,000.

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

35-39 11 1.1 1.8 2.2 54 6.8 8.1 9.4 9 8 9.3 9 7.4 5.8 5.3 4 3.5 3

40-44 1.7 1.5 2 7 5.2 8.7 14.9 19.1 23 6 24.8 25.2 22.2 21.4 17.5 13.5 11.5 10 8.1

45-49 3 2 5 4.4 7.6 18.6 27.4 38.4 54.4 57.9 59.2 55.7 52.6 49.9 39.4 31.3 26.8 26.1

50-54 4.6 4 6.6 11.2 25.6 43.1 59.7 95.4 122.4 124.9 122.4 115.7 106 5 98.9 75.9 57.6 61

55-59 6 2 5 5 8.7 14.8 34.8 58.6 88.3 135 200.3 231.9 229.7 220 206 7 187.5 169 130.4 114 4

60-64 7 7.6 10.1 18.1 36.4 64.6 102.1 171.7 255.5 332 368.9 369.1 353.3 331.7 298.2 262.6 226.7

65-69 7.6 86 11.3 16.9 35.4 63.6 97 176.3 292.6 393 482.6 526 516.3 495.1 454.4 404.4 387.3

70-74 6.9 7.1 9.7 15.8 34.9 53.3 74.8 140 262.4 388.3 500.4 620.1 680.5 668.4 632 577 520.1

75-79 5.2 5.2 8.6 13.3 276 46.4 63.1 108.5 206.9 333.9 455.8 592.2 7259 803 775.9 703.8 665.6

80-84 2.1 4.1 5 9.4 18.9 32.4 38.5 76.5 141,6 225.9 344.8 461.7 607 771.1 843.2 785.7 745.2

85+ 3.5 2.8 3.1 2.9 16.7 17.6 24.8 47.1 90.1 142.7 207.2 346.4 436.2 571.7 702.2 702.6 659.1

TABLE 5.4

LUNG CANCER MORTALITY. FEMALES. (ICD 162). 1911-1991.

Age-specific rates per 100,000.

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

35-39 0.8 0 5 0.4 0.9 1.3 1.6 2.2 2.4 2.7 3 1 3.2 3 1 2.6 2 5 2.4 2 1.6

40-44 1.1 1 1.2 1.6 2.5 3.2 3.6 4.8 5.1 6 6.8 8 6.7 6.1 5.9 6.3 5.5

45-49 2 1.4 2.1 2.3 4.1 4.9 5.7 7.3 8.7 10.4 13.6 15.5 18.1 15.7 14.2 13.4 14.3

50-54 2.7 2.2 2.6 3.2 5.5 7.8 9.3 11.7 13.7 17 21.7 28.2 32.8 35.7 29.8 25.8 28

55-59 3.1 3.4 3.4 5.8 7.8 10.7 12.4 16.9 20.3 24.1 30.8 39.9 49 5 56.6 62.1 55.5 47 4

60-64 3.9 3.6 5 6.1 11.8 15.3 17 22.1 28.1 33 42.3 51.5 67,1 85 95.7 109.6 103.3

65-69 4.6 3.4 5 6.9 13.2 17.9 20.1 30.2 34.9 38 1 51.4 65.8 80.8 102 3 125.8 144.6 154.6

70-74 5.4 3 8 5 7.4 11.7 19.2 22.6 31.6 38.3 44.7 54.3 72.8 89 1 1108 141.2 170.5 180 4

75-79 4 2 9 3 9 7.3 12 1 18.4 20.5 30.9 42.5 48.9 58.2 73.6 90 1 113.6 144.1 173.2 189.4

80-84 1.7 3 1 2.9 4.9 9 5 152 17.2 28 39 1 45 1 56.1 66.3 88 5 106 7 134.8 164.9 172 6

85+ 2 3 2 8 6 3 4 66 9 14.3 19.6 30 7 39 2 48.4 62 4 78 94 6 114.3 131.9 136 2

TABLE 5.5

2 2 1



LUN G  C A N C E R  (ICD 1 6 2 ). IN C ID EN C E  BY R E G IO N . 1 9 7 9 -8 3 .

STANDARDISED INCIDENCE RATIOS. (ENGLAND & WALES = 100).

Males 95%CI Females 95%CI

Wales 94 92 to 96 88 85 to 92

Northern 120 118 to 123 119 115 to 124

Yorkshire 107 105 to 109 103 100 to 107

Trent 105 103 to 107 98 95 to 102

E. Anglia 91 88 to 94 95 90 to 100

NW Thames 90 88 to 92 104 101 to 108

NE Thames 106 104 to 108 107 104 to 111

SE Thames 94 92 to 96 98 95 to 101

SW Thames 95 92 to 97 107 103 to 111

Wessex 86 84 to 89 93 89 to 97

Oxford 93 91 to 96 104 100 to 109

S. Western 82 80 to 83 82 79 to 85

W. Midlands 96 95 to 98 79 77 to 82

Mersey 116 113to 119 120 116 to 125

N. Western 120 118 to 122 112 108 to 115

T able . 5 .6

2 2 2



LIVER C IR R H O S IS  MORTALITY. (ICD 5 7 1 ), 1 9 1 1 -1 9 9 1  

A g e -s ta n d a r d ise d  ra te s  p er  1 0 0 ,0 0 0 .

11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 1991

Males

35-64 32.6 17.1 14.2 12 8.06 6.58 4.05 3.63 4.26 4.22 4.35 4.39 5.82 7.43 7.93 9.94 11.5

95%CI 31.6 to 
33.5

16.6 to 
17.6

13.8 to 
14.6

11.6 to 
12.4

7.76 to 
8.36

6.31 to 
6.84

3.84 to 
4.25

3.44 to 
3.82

4.06 to 
4.46

4.03 to 
4.41

4.16 to 
4.54

4.2 to 
4.58

5.6 to 
6.04

7.17 to 
7.68

7.67 to 
8.19

9.64 to 
10.2

10.8 to 
12.2

65+ 57.8 39.6 33 32.3 25.7 20 12.6 11.1 12.5 11.9 12.6 12.6 12.5 13.7 15.2 19.2 20.3

95%CI 55.5 to 
60.1

37.8 to 
41.4

31.4 to 
34.5

30.9 to 
33.8

24.5 to 
26.9

19 to 
21

11.9 to 
13.4

10.5 to 
11.8

11.8 to 
13.2

11.2 to 
12.6

12 to 
13.3

12 to 
13.3

11.9 to 
13.1

13.1 to 
14.3

14.6 to 
15.8

18.5 to 
19.9

18.8 to 
21.9

All ages 14.54 8.32 6.86 6.12 4.39 3.55 2.22 2.03 2.36 2.29 2.37 2.37 2.8 3.4 3.67 4.59 5.18

Females

35-64 23 8.25 6.34 5.64 3.68 3 1.86 2.18 2.69 2.68 2.82 3.08 4.19 4.94 5.58 6.77 6.79

95%CI 22.5 to 
23.6

7.92 to 
8.58

6.06 to 
6.61

5.39 to 
5.88

3.49 to 
3.88

2.83 to 
3.16

1.73 to 
1.98

2.05 to 
2.32

2.54 to 
2.84

2.54 to 
2.83

2.67 to 
2.97

2.93 to 
3.24

4 to 
4.37

4.74 to 
5.15

5.36 to 
5.79

6.53 to 
7.01

6.26 to 
7.33

65+ 33 18.7 13.8 12.7 9.6 7.48 4.68 4.61 7.91 8.4 9.31 9.37 9.63 9.99 11.5 13.6 14.9

95%CI 31.5 to 
34.5

17.6 to 
19.8

12.9 to 
14.7

11.9 to 
13.5

8.96 to 
10.2

6.96 to 
8.01

4.29 to 
5.08

4.24 to 
4.98

7.45 to 
8.37

7.95 to 
8.86

8.85 to 
9.77

8.92 to 
9.81

9.2 to 
10.1

9.56 to 
10.4

11.1 to 
12

13.1 to 
14.1

13.7 to 
16.1

All ages 9.75 4.04 3.06 2.76 1.93 1.57 1.02 1.12 1.53 1.53 1.62 1.72 2.1 2.34 2.68 3.19 3.31

NJU)

TABLE 5.7



LIVER CIRRHOSIS MORTALITY. MALES. (ICD 571). 1911-1991.
Age-specific rates per 100,000.

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

35-39 8 3 2 2.2 1.8 1.6 1.2 0 7 0.8 1.2 1.3 0 9 0.9 1.5 2 6 2.6 3.7 5.8

40^4 16.9 6.9 5.7 3.8 2.9 2.5 1.3 1.8 2.3 2.1 2.3 2 2.9 3.8 4.7 6.4 8.4

45-49 29.1 13.8 10.9 8.9 5.9 4.7 2.8 2.7 3.1 3.1 3.5 3.4 4.9 6.2 7 9.4 10.8

50-54 43 22.1 18.6 15.3 95 82 52 4.6 5.2 52 52 5.9 7 8 9 4 9.5 11.7 12.9

55-59 54.8 32 25.7 22.3 14.8 12 7 3 6.3 7.6 7.4 7.3 7.6 99 12.9 11.9 14.8 16.6

60-64 64.7 38.2 33.4 30.6 20.5 16.5 10.6 8.1 9 9.3 9 8 9.6 11.2 13.6 16.1 18.1 18.9

65-69 66.6 45.4 37.9 33.5 27.3 20.1 13.6 11.4 11.7 11 12.4 11.9 11.9 14.4 15.3 20 21.2

70-74 60.5 39.7 34.4 36.7 26.4 20.6 13.7 11.7 12.9 12.6 12.9 12.9 12.8 13.4 16.2 19.9 21.6

75-79 50.1 35.2 26.3 30.7 25.2 21.9 10.9 10.7 14 11 7 13.1 13.2 13.3 14.6 14.4 17 9 21

80̂ ^ 28 23.1 20.4 19.1 18 14.8 8.6 9.3 11.7 13.7 12.1 13.7 12.5 10.9 13.1 16.4 14.1

TABLE 5.8

LIVER CIRRHOSIS MORTALITY. FEMALES. (ICD 571). 1911-1991.
Age-specific rates per 100,000

1911-
15

1916-
20

1921-
25

1926-
30

1931-
35

1936-
40

1941-
45

1946-
50

1951-
55

1956-
60

1961-
65

1966-
70

1971-
75

1976-
80

1981-
85

1986-
90 1991

3 5 : 3 9 6.6 1.7 1.3 12 0.8 0.5 0.5 0.6 0.6 0.6 0 6 0.5 0 8 1.3 1.5 2 6 4

40-44 14.2 4 3 2.5 1.4 1.2 0.9 1 1.2 1.2 1.2 1.5 1.7 2.6 2.8 3.9 4

45-49 23.3 7.7 6.3 4.7 3.3 2.7 1.4 1.6 2.1 1.8 2.1 2.7 3.6 4.2 4.6 6.3 6

50-54 31.5 11 8.2 7.6 4.8 3.7 2.2 2.9 3.3 3.4 3.4 3.9 5.4 6.2 6.9 7.1 7.2

55-59 36.6 14 10.4 9.6 6.3 5 3 3.2 3.6 4.8 4.7 5 4.8 7.3 8.5 9.7 10 10.2

60-64 37.2 16.6 12.7 12.3 8.1 6.9 4.1 5 6.1 6.5 6.6 7.1 8 9 98 11.2 14.2 12 3

65-69 34.8 19.8 14.7 13.5 9.7 7.2 4.6 4.7 8.9 8.3 8.6 8.9 8.8 10.3 12 13.7 16.7

70-74 37.9 19.4 14.2 12.3 9.8 7.8 5.1 5.1 7.7 9.5 10 10.3 10.5 10.5 11.7 14.7 15 2

75-79 30-6 19.9 12.2 12 9 9 9 8 I 4.7 4 1 7.8 8 3 10.3 10 3 10 7 10 1 11 9 14.5 15 7

80+ 176 11.4 11.9 10 6 8 1 6 9 4 3 9 5.6 6.4 8.7 7.8 88 8.1 9 5 10 5 9 5

TABLE 5.9
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LIVER CIRRHOSIS (ICD 571). MORTALITY BY REGION. 1974-78.

STANDARDISED MORTALITY RATIOS. (ENGLAND & WALES = 100).

Males 95%CI Females 95%CI

Wales 120 108 to 134 113 100 to 127

Northern 127 115 to 141 108 96 to 121

Yorkshire 85 76 to 95 96 86 to 107

Trent 76 68 to 84 94 84 to 104

E. Anglia 70 58 to 83 76 63 to 91

NW Thames 108 97 to 119 112 101 to 125

NE Thames 97 87 to 107 107 96 to 119

SE Thames 90 80 to 100 90 80 to 101

SW Thames 93 83 to 105 92 81 to 104

Wessex 96 84 to 109 91 79 to 104

Oxford 82 70 to 96 98 83 to 114

S. Western 97 86 to 108 82 72 to 93

W. Midlands 103 94 to 112 113 103 to 124

Mersey 119 105 to 133 113 99 to 128

N. Western 111 101 to 122 106 96 to 117

TABLE 5 .1 0

2 2 5



CORRELATION O F  TEM PO RA L T R E N D S .
(n = 16)

Spearman's Rho 95%CI Significance

Lungyintra-oral
Males

35-64 -  0.98 -  0.99 to-0 .96 p<0.01

65+ -  0.9 -0 .9 6  to -0.72 p<0.01

Females

35-64 -0 .75 -0.91 to -0.41 p<0.01

65+ -0 .84 -0 .94  to-0 .59 p<0.01

Liver/lntra-orai
Males

35-64 0.71 0.34 to 0.69 p<0.01

65+ 0.54 0.03 to 0.81 p<0.05

Females

35-64 0.56 0.06 to 0.82 p<0.05

65+ 0.08 -  0.40 to t 0.58 p>0.05

TABLE 6 .1

CORRELATION O F G E O G R A P H IC  DISTRIBUTION.
(n= 15)

Spearman's Rho 95%C1 Significance

Lung/lntra-oral

Males 0.63 0.18 to 0.86 p<0.05

Females 0.32 -0 .2 4  to+0.71 p>0.05

Liver/intra-oral

Males 0 75 0.38 to 0.91 p<0.01

Females 0 33 -0 .22  to+0.72 p>0 05

TABLE 6.2

2 2 6



PUBLICATIONS ARISING FROM THE THESIS



Lancet 1994;343:178-9

N e c e s s i t y  for prevention s t r a t e g i e s  in oral  
ca n ce r

S ir— Boyle  and col leagues ( N o v  6, p 1 129) draw atten t ion  to 
rising rates for mouth cancer in men aged 3 5 - 6 4  in E uropean  
countries and Scotland. From data obta ined  from the O ff ic e  o f  
Population Censuses  and Surveys we have prepared trun cated  
rates, age-s tandardised to the world  p op u la t ion ,  for m o u th  
cancer ( I C D  141, 1 43—16) in m en  aged 3 5 - 6 4  and 65 or o ver  in 
England and Wales Mortali ty  rates were p r o d u ced  from 1901 
to 1990 and incidence rates be tw een  1962 and 1986,  in 5 -year  
periods. T h e s e  show (figure) that m ou th  cancer  m orta l i ty  was  
rising in both age groups in the early part o f  the cen tu ry ,  
peaking in younger men in 1 9 1 6 -2 0  and ten years later in the

"J- 100

■\ l̂nc

10 Vior

Inc

Vior

1 -J---
1901 09 56-70 36-9026 30

Year

Figure: T runca ted  a g e  s tan d a rd i sed  r a t e s  per 1 0 0  0 0 0  In 
men  with oral c an c e r .  1 9 0 1 - 9 0
Inc = incidence Mor = nionaiiry — = age > 6 5 . ■ = 3 5 - 6 4

older group. Sin ce  then there has been a progress ive  d e c l in e  in 
the mortali ty  rate o f  the older age g roup H o w e v e r ,  in the 3 5 - 6 4  
group morta li ty  decreased until 1 9 6 6 -7 0  s ince  w h e n  there has  
been a pronou nced  upward trend. Sim ilar ly ,  the in c id en ce  rate 
has progress ively  increased from 1962 to 1986 in those  aged  
35-64 .

H in d le  and Nally' reported an increasing  b u rd en  o f  new  
cases and death s  from oral cancer in E n g lan d  and W ales  and  
drew  attention  to rising incidence  rates b e tw e e n  ages 4 0 - 6 4 . '  
O ut data also show  the decline from m o u th  cancer  in E n g la n d  
and Wales  m ent ioned  by Boyle  and co l leagues  but reveal not  
only  rising incidence ,  but also rising morta l i ty  in 3 5 - 6 4 - y e a r -  
old m en  since the 1960s. Similar trends,  but far less  
p ronou nced ,  have also been recorded in w o m e n  o f  th is  age  
group.

W e are in com ple te  accord with the n ecess i ty  for p re v en t iv e  
strategies . In 1991 the U K  working group on  screen in g  for oral  
cancer and precancer was established  and has p u b l i s h e d  its 
report , ’ w hich  calls for further research into  pr im ary and  
secondary preventive measures , this is be ing  un dertaken  u n d er  
the aegis o f  the U K  oral dancer screen ing s teer ing  group.

I H in d le
O eo an m cn t of O^ai Sur^erv P m cess s ^ova« Force H osonai H anon 
AviesOury 0UCKS HP'2 2 5PC jk

M  C Downer.  P <Vf S oe'gtif
in siitu ie  ot D enial S u 'g f \  f is iT ia n  D en iji H,:>soitai London

H m d l e  1, .N'allv F O r a l  c a n c e r  a c o r n p a r a i i v e  s r u d v  b e t w e e n  1 9 6 2 - b '  
a n d  1 9 8 0 - 8 4  in  E n g l a n d  a n d  Vt a les  B '  O e n r  J  199 1, 1 70 ;  1 5 - 1 9  

H i n d l e  I , .N'allv F I n c i d e n c e  o t  o r a l  c a n c e r  g r  O e n r  J  19 9 1 ,  170:  4 3 2  

S p e i g h t  P M .  Dow-Tier .VlC, Z a k r z e w s ic a  J S c r e e n i n g  t o r  o r a l  c a n c e r  
a n d  p r e c a n c e r  a r e p o r t  ot  a U K  w o r k i n g  g r o u p  o n  s c r e e n i n g  t o r  o r a l  
c a n c e r  a n d  p r e c a n c e r  C o m m u n  D i n t  H t a l t h  1 995 ,  10 ( s u p p i  I ) : 1 - 8 9



British Journal o f  Oral and M axillofacial Surgery (1995) 34, 000-000 
O 1995 The Bricûh AssocûdoQ o f O n l and MaxillofacUl Surgeons

BRITISH JOURNAL OF ORAL & MAXILLOFACIAL SURGERY

Oral cancer in England and Wales 1901-1990

I. Hindle, M. C. Downer, P. M. Speight

Department o f  Oral Surgery, Princess Mary's RAF Hospital Halton, Aylesbury, and Eastman Dental 
Institute fo r  Oral Healthcare Sciences, London

SU M M A R Y . Objectives—To examine the epidemiology of oral cancer in England and Wales from 1901 to 1990 
using trends in mortality and incidence rates.

Setting— Data were obtained from OPCS archives for mortality and incidence of malignant neoplasia of the 
oral cavity (ICD 141, 143-146). Age-specific and age-standardised rates were calculated for both genders. 
Mortality data were available from 1901 bat national incidence figures only commenced in 1962.

Results— Despite overall reductions for oral cancer in England and Wales during this century, significant 
increases in mortality and incidence have occurred in younger males daring the last 30 years. These are associated 
with clear birth cohorts. No such cohort effects are apparent in females, despite similar though less pronounced 
trends.

Conclusions—These results support similar studies in other parts of the United Kingdom and Europe. In the 
future there may be a substantial increase in the burden of new cases of oral cancer as birth cohorts with rising 
incidence rates enter age groups with higher disease frequencies. It is possible that raised alcohol consumption 
during the last 40 years may be responsible for the increases. This report reinforces the necessity to evaluate 
preventive programmes for oral cancer in the United Kingdom.

INTRODUCTION

Increases in oral cancer during the past few decades 
have been reported in the United Kingdom,^ Europe^ 
and the USA.^ Within the United Kingdom changes 
during this century in oral cancer mortality and 
incidence have been reported in detail for Scotland/ 
However in England and Wales, despite à far larger 
population, no such in-depth analysis has been 
described since the classic monograph by Binnie et a l ̂  
Recent reports of trends throughout this century have 
concerned only the tongue,® or males.^ Other studies 
have been based on limited time periods^ or have 
only described changes in the burden of new cases 
and deaths.® The purpose of this study was to examine 
the epidemiology o f oral cancer in England and Wales 
from 1901 to 1990 using trends in mortality and 
incidence rates.

M ATERIALS AND M ETHODS

In this report the term ‘oral cancer’ relates to malig
nant neoplasms o f the tongue (ICD 141), mouth 
(ICD 143-145) and oropharynx (ICD 146).’ Data for 
male and female oral cancer mortality and incidence, 
and population estimates were obtained from the 
archives o f  the Office o f Population Censuses and 
Surveys. Mortahty data were available from 1901 but 
national incidence figures only commenced in 1962.

From 1911 to 1955 mortality rates were obtained, 
aggregated in 5-year periods and grouped in 5-year

age-classes, for tongue and mouth with t o n s i l .F o r  
the period 1951-1990 numbers of deaths in five(year c- 
age-classes for each year were available for thorites /  
tongue, mouth and mesopharynx (later oro- 
p h a r y n x ) .T h e s e  were aggregated into 5-year per
iods, as were the annual population estimates, and 
age-specific rates calculated. Comparison o f data for 
1951-1955 from the two sources revealed almost 
perfect correlation with no significant differences. 
Mortality rates for the period 1901-09 were available 
as 10-year age-classes;^^ these were used only to 
produce age-standardised rates.

Annual figures for new registrations in 5-year age- 
classes were obtained from 1962 to 1986.^^’̂ ® These 
were aggregated into 5-year periods and age-specific 
rates prepared using population estimates.

Incidence and mortality rates, standardised to the 
world population^® for all ages, and truncated for 
ages 35-64 and 65 or over, were calculated. All rates, 
together with 95% confidence intervals where appli
cable, were processed using the computer software 
package CIA.

For graphic presentation all age-standardised mor
tality and incidence rates were plotted by period of 
death or registration (Figs 1, 2, 5). Age-specific rates 
were plotted by median year o f birth to establish 
birth cohorts (Figs 3, 4, 6, 7). All graphs were 
produced using Harvard Graphics 2.0.

RESULTS

Oral cancer increased in the early part o f the century 
reaching peak mortality rates in 1916-20, for men at
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Fig 2 -  Oral cancer. Maies. 1901- 1990. (ICD 141, 143-146.)

10.40 per 100000 and women at 1.01 (Fig. 1). 
Subsequently there was a decrease in both genders 
until 1971-75, to 1.50 in males and 0.56 in females. 
Since then there has been a shght increase in both 
genders. Incidence rates per 100 000 in males fell from 
3.10 in 1962-66 to 2.80 between 1967 and 1981, 
followed by a shght mcrease to 2.90. However, m 
females the rate increased from 1.19 per 100 000 in 
1962-66 to 1.27 in 1982-86.

In 1916-20 the male:female ratio stood at 10.3; 1 
and has subsequently fallen to 2.5:1.

y  y" y-
Ponod of birtn

Fig 4 -  Oral cancer incidence. Males. (Butb cohorts 1877-1947). 

Males

Truncated age-standardised rates (Fig. 2) reveal that 
oral cancer mortahty rose in both age groups in the 
early part of the century. It peaked in younger men 
at 18.80 per 100000 in 1916-20 and m the older 
group at 73.60 10 years later. Thereafter there was a 
progressive decline in the mortahty rate of those aged 
65 or over to 10.30 in 1986-90. However, in the 
35—64 group mortahty decreased until 1966—70 to 
1.67 (95%CI 1.55 to 1.78) after which there was a
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Fig 6 — Oral cancer mortality. Females. (Birth cohorts 1827-1946).

pronounced upward trend to 2.91 (95%CI 2.75 to 
3.07) in 1986-90. Similarly in this group incidence 
rates have increased from 3.61 (95%CI 3.44 to 3.78) 
m 1962-66 to 5.52 (95%CI 5.31 to 5.74) in 1982-86, 
whilst in those aged 65 or over the rates have fallen 
from 26.80 to 15.90 per 100000 during the same 
penod. Both age-specific mortality rates (Fig. 3) and 
incidence rates (Fig. 4) confirm the rising trend in 
younger age groups. It is apparent that whilst rates 
in the elderly have been falling, they are rising in 
successive cohorts o f younger age groups bom sub-

.•i'’-
P«nod of birth.

Fig 7 -  Oral cancer incidence. Females. (Birth cohorts 1877-1947.)

sequent to 1911-1912. In those aged 45-49 the mor
tality rate has trebled in 25 years from 0.80 per 
100 000 to 2.40, whilst m the 50-54 group the rate 
has doubled from 1.70 to 3.50 per lOOCKK) in the 
same period. Similarly over 20 years the incidence 
rate in those aged 45-49 has doubled from 2.10 to 
4.30 per 100000 whilst m the age group 50-54 the 
rise has been from 3.90 to 6.90.

The decrease of oral cancer mortality noted earlier 
in the century appears to have begun with cohorts 
bom around and subsequent to 1866.

Females

The tmncated age-standardised rates (Fig. 5) show 
that oral cancer mortality rose slightly in both age 
groups early in the century. It peaked in younger 
women at 1.71 per 100 000 in 1916-20 and in 1926-30 
at 6.94 for the older age group. Thereafter there was 
a decrease in the older group to 4.87 in 1986-90. In 
the 35-64 group mortality decreased until 1971-75 
to 0.73 (95%CI 0.66 to 0.81) after which there was 
an increase to 0.93 (95%CI 0.85 to 1.02) m 1986-90. 
Incidence rates in this age group also increased from 
1.85 per 100000 (95%CI 1.73 to 1.97) in 1962-66 to 
2.19 (95%CI 2.06 to 2.33) in 1982-86, whilst over 
the same period in those aged 65 or over the rates 
feU slighüy from 8.12 (95%CI 7.70 to 8.53) to 7.57 
(95%CI 7.20 to 7.94) per 100000.

However, both age-specific mortality (Fig. 6) and 
incidence rates (Fig. 7) reveal varying trends at 
difierent ages. In those aged 85 or over the mortality 
rate in 1986-90 at 11.00 per 100000 was slightly 
higher than in 1911-15 at 10.10, despite fluctuations 
throughout the century. Progressive reductions in 
rates occurred in the 75-84 age groups, whilst 
between ages 50-74 initial decreases were followed

oasSSSOAAS 0 9 - 1 0 - 9 5  1 5 : 5 2 : 0 7  Rev. 10*PS



4 BJritish Journal of Oral and Maxillofacial Surgery

by V£arying increases. In those aged 70 or over there 
was a reduction in incidence rates whilst between 
ages : 50-69  there were increases, the most pronounced 
b ein g  from 4.00 to 5.40 per 100000 in those aged 
60-6)4 in a 20-year period. Despite initial rises in 
incidlence rates for those aged 40—49, overall there 
has Ibeen virtually no change. In females no clear 
coho)it effect is discernible.

DISCUSSION

Desppite overall reductions for oral cancer in England 
and ''Wales during this century, this study reveals that 
signiificant increases in mortality and incidence have 
occuirred in younger males during the last 30 years. 
In mien, the changes are associated with clear birth 
cohoirts. Decreases in mortahty revealed in the early 
part o f the century commenced with cohorts bom  
arouind and subsequent to 1866, whilst the later 
increases in both mortahty and incidence are associ
ated with cohorts bora subsequent to 1911-12. 
Desfpite similar though less pronounced trends, no 
suchi clear cohort effects are apparent in females.

Ini 1972 Binnie et aL  ̂ reported that there was no 
indiccation o f  any increase in the incidence o f oral 
canccer and found evidence of a cohort effect begin
ning; in males about 1861, showing a downward trend 
in miortahty from tongue cancer. However they were 
only: able to analyse data up to 1969. Subsequently, 
Osmiond et reporting on trends in cancer mor- 
taht)y from 1951 to 1980, showed a rise in cohort 
valûtes for generations bora since 1910 for both 
tonggue and mouth. No such clear trends were shown 
in w/omen for either site. Hindle and NaUy* showed 
oral cancer to be presenting at a younger age in males 
and reported increasing numbers o f new cases and 
deatlhs, especiaUy in females. However their compara
tive study did not have uniformity o f ICD codes. In 
addiition, being based on numbers o f deaths and new 
caseîs it took  no account o f demographic changes in 
the {population. Whilst knowledge o f the burden o f a 
disease is important for allocation o f  health care 
resoiurces, comparisons of such for time trends can 
be fflawed. Such errors most probably account for 
theirr findings regarding female new cases and deaths 
but 1 these are not supported by the present study.

B(oyle et a lJ  have presented data for mortality 
fronm oral cancer in men in the United Kingdom for 
19555 to 1984 and showed a quite small increase in 
youmger cohorts. They defined oral cancer as 
ICD) 140-149, including sites such as lip and salivary 
glamd which have been declining in prevalence.® 
Incliusion o f  such data could therefore have tended 
to nnask the true trends. However, in their detailed 
studiy o f oral cancer in Scotland during this century, 
Maccfarlane et al^  showed declining mortality until 
the 1970s followed by substantial increases in mor- 
talitty and incidence in male cohorts bora after 1910. 
Althhough they did not include oropharynx in their 
dataa, the findings in the present report directly sup- 
portt the trends presented in their study. Elsewhere,

increases in the incidence o f oral cancer over a 14-year 
period have been reported in Northern Ireland.^®

It is therefore apparent that increases in oral cancer 
are occurring throughout the United Kingdom. 
Am ongst males, in England, Wales and Scotland 
these can be delineated to birth cohorts bora sub
sequent to 1910-12. Elsewhere in many European 
countries pronounced upward trends for oral cancer 
in younger birth cohorts of men are emerging.^ In 
Denmark, MoUer^^ found that increasing incidence 
o f oral cancer was confined to those bom after 1908, 
whilst a steeply increasing risk has been reported in 
similar male cohorts in the Federal Republic of  
Germany.^ Moller^^ ascribed the changes in Denmark 
to the increasing level o f alcohol consumption. 
Similar comment has been made in both England 
and Wales,® and Scotland.^ Certainly, during the 
latter part o f this century consumption of alcohol, 
whether beers, wines or spirits has risen substantially 
in the United Kingdom. Alcohol is recognised as 
an important risk factor for oral cancer^  ̂ and in 
Canada, Elwood et a l.^  showed that for oral cavity 
tumours the association with alcohol consumption 
was strong and highly significant, being more import
ant than smoking. Rothman^^ demonstrated that 
alcohol and tobacco act synergistically in the aeti
ology o f  oral cancer. Blot et aL^ found them to 
combine in a multiplicative rather than additive 
fashion. It is interesting, therefore, that in the United 
Kingdom when oral cancer mortality was fa l lin g , 
sales o f  manufactured cigarettes and total tobacco 
products were dramatically rising^ although 
Langdon^ suggested that the trend might be 
explained by a reduction in pipe smoking together 
with a fall in the incidence of syphilis. Moreover, the 
increase in mortality and incidence has occurred 
during a period o f falling tobacco consumption.^ In 
the U SA  Depue^® and Davis and Severson^^ have 
reported rising mortality and an increasing incidence 
of cancer o f the tongue amongst young males and 
implicated the use o f smokeless tobacco products as 
the aetiological factor. Macfarlane et a l^  were 
unable to support this finding in the United Kingdom.

Increased incidence o f malignancy has been 
documented in chronic immunodeficiency states.^^ 
Oral squamous cell carcinoma has been reported 
in younger persons undergoing immunosuppression 
regimes following organ transplantation.^® However 
the incidence o f oral cancer is stated to be very low*® 
with no evidence of increase in these patients.®  ̂
Similarly, although squamous cell carcinoma of the 
oral cavity has been reported in young persons with 
HIV disease,^^ Epstein and Scully^® consider there is 
no evidence that HIV disease has contributed to the 
rising incidence o f oral cancer in the United Kingdom, 
U SA and elsewhere. It appears unlikely that the 
emergence o f HTV disease and increasing use of 
immunosuppressive regimes account for the increases 
in oral cancer during the period of this study.

A  descriptive cancer report such as this, can be 
criticised for validity o f the data. Changes in ICD 
coding and alterations in methods of registration and 
death certification o f patients can occur over the
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period and affect their interpretation. In Scotland, 
Macfarlane et a l*  considered there had been no 
major alterations to the ICD with regard to their 
study. However in this report mortality data were 
obtained for the period 1951-55 from two 
s o u r c e s . C o m p a r i s o n  of the rates for tongue and 
m outh with t o n s i l , w i t h  tongue and mouth^^ 
revealed inconsistencies. Aggregation of data for the 
site mesopharynx^^ with that of tongue and mouth 
eradicated these discrepancies. Data for these sites 
have therefore been used since 1951. Alterations in 
death certification and registration methods over the 
centuiry are acknowledged. Moreover, a substantial 
degree o f  under-reporting of oral cancer in recent 
years has been documented.^^ However, changes in 
m ethods o f registration or death certification could 
be expected to produce alterations in rates in all age- 
groups and both sexes from the same point period in 
time. N o such effects have been noted in this study. 
Indeed differing trends for varying age-groups and 
both genders have been noted, whilst certainly in 
males alterations in trends have proved to be birth 
cohort based.

It is therefore believed that the trends described in 
this study are real and not spurious or random. 
Indeed these results support siinilar studies in other 
parts; o f  the United Kingdom and Europe and confirm 
an increasing incidence of and mortality from oral 
cancer, particularly in younger males, over the last 
three decades in England and Wales. It is worrying 
that as the cohorts currently experiencing rising inci
dence rates enter older age groups with higher disease 
frequencies the armual burden of new cases may 
substantially rise. Although oral cancer is now 
regarded as o f multifactorial origin, the major risk 
factors remain alcohol and tobacco. It is possible 
that raised alcohol consumption during the last 40 
years may be responsible for the increases in incidence 
and mortality. This report reinforces the necessity to 
evaluate primary and secondary preventive pro
grammes for oral cancer in the United Kingdom.
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