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Chapter 1. Introduction 

Cancer is the second most impOltant cause of death in the Netherlands, as it is in 
many developed countries. In 1990 about 30% of all deaths in the Netherlands 
could be ascribed to cancer. I In general, survival from cancer is rather poor but it 
varies by such characteristics as the organ of origin of the tumour and age of the 
patient. Socioeconomic status is another factor which has been found to be of 
prognostic importance for cancer patients.' In general, cancer patients fi'om lower 
socioeconomic groups have a lower survival rate than patients fi'om higher socio
economic groups. 

The subject of this thesis is the association between socioeconomic status and 
cancer survival in the southeastern Netherlands and the area covered by the South 
Thames Regional Health Authority (RHA) in South East England. Both a descrip
tion of and explanations for variation in survival by socioeconomic status in these 
two areas are given. The studies reported in this thesis, can be placed within a 
broader framework of research on socioeconomic inequalities in health (paragraph 
1.1) as well as within a narrower framework of research on socioeconomic inequal
ities in cancer (paragraph 1.2). In the final paragraph of this introduction, the aims 
of the studies reported in this thesis are presented (paragraph 1.3). 

1.1 Socioeconomic inequalities in health: a brief introduction 

Our society is characterised by a system of social stratification, which is caused by 
an unequal distribution of material and other resources among the inhabitants. 
People hold a relative position on the social hierarchy, which is summarized by the 
term socioeconomic status, in indicators of socioeconomic status such as education, 
income, and occupation. Each refers to a different aspect of social stratification. 
Education determines the access to information and the ability to process this 
information, income is important with regard to access to material goods, while 
occupation refers to the prestige, privileges and power associated with holding 
specific jobs.3 

1.1.1 A description of socioeconomic inequalities in health 

Socioeconomic inequalities in health can be defined as systematic differences in the 
prevalence or incidence of health problems between people of higher and lower 
socioeconomic status.4 Research into socioeconomic inequalities in health was 
initiated in the 19th century by medical doctors who were organised in for example 
the sanitary movement, which gathered information on important public health 
issues. They showed among others that the poor segments of society had higher 
mOitality rates than the rich segments.' In the 20th century, the establislmlent of the 
welfare state was thought to have reduced socioeconomic inequalities in health 
substantially, because an important characteristic of the welfare state is equal access 
to the health care system for everybody, regardless of socioeconomic status. It 
became evident however, that socioeconomic inequalities in health are still present 
in European countries.6 
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Great Britain has a long tradition of research into socioeconomic inequalities 
in health. For example the association between social class, based on occupation, 
and mortality has been registered and described since the 19th century.' An 
important landmark, both at the national and international level, was the publication 
of the Black report in 1980, which showed that "from birth to old age, those at the 
bottom of the social scale have much poorer health and quality of life than those at 
the top". 8 This conclusion from the Black repOlt applies to many other countries in 
Europe and to a variety of health indicators.' 

The Netherlands have a much shorter histOlY of research into socioeconomic 
inequalities in health than Great Britain and therefore less evidence on such 
differences has become available. Recently, a growing number of research projects 
has shown that also in the Netherlands, a lower socioeconomic status is associated 
with a higher frequency of many health problems, such as the prevalence of health 
complaints, prevalence of many chronic conditions and adult mOltality.'·1O The 
number of reported health complaints, measured with a list of symptoms and 
sensations, is on average higher in lower socioeconomic groups. The Netherlands 
Health Interview Survey reports for the period 1981-1985 an average of 8.4 
complaints in respondents with primary school only, whereas the average number of 
complaints is 5.2 in respondents with a university education. Findings for income as 
socioeconomic indicator are simiiaL Ii The number of chronic conditions per 100 
persons, as repOlted in the Netherlands Health Interview Survey for the period 
1981-1985, was found to be about 50% higher among people with the lowest 
educational level than among those belonging to the highest educational category. 
The difference was smaller when income was used as indicator of socioeconomic 
status. II There are also results from condition-specific analyses: one study showed 
that the relative risk for the prevalence in the lowest versus the highest 
socioeconomic category of most specific chronic conditions, such as lung diseases, 
diabetes, and back complaints, lies between 1.10 and 1.30 when 3 occupational 
status categories were distinguished. The largest relative risk was found for chronic 
bronchitis (1.68)." Finally, four longitudinal studies on socioeconomic inequalities 
in mOltality among men aged 35-64 years, covering the period from the 1950s 
onwards, have revealed. that the relative risk of dying for the lowest versus the 
highest socioeconomic group varies between about 1.20 and about 2.00. This 
variation in study results can probably be ascribed to differences in the study 
population and design, but the results all show the same pattern: higher mortality in 
the lower socioeconomic groupS."-I. 

1.1.2 Explanations of socioeconomic inequalities in health 

Four categories of possible explanations of socioeconomic inequalities in health are 
distinguished in the Black report, which are: (l) altefact explanations, (2) social 
selection, (3) materialist and stmcturalist explanations, and (4) behavioural and 
cultural explanations.8 
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1. Arte/act explanations 
Aliefact explanations suggest that the association between socioeconomic statns and 
health is due to elTors in the process of measurement. For example, socioeconomic 
differences in self-reported morbidity could be caused by differential misreporting 
of morbidity by socioeconomic statns. Actually, socioeconomic inequalities in the 
prevalence of specific chronic conditions (chronic non-specific lung disease, heart 
disease and diabetes mellitus) were found to be underestimated as a result of 
differential misrepOliing. 17 In general, the artefact explanation is thought to be of 
little impOliance in explaining socioeconomic inequalities in health. I' 

2. Social selection 
Social selection means that health has an effect on socioeconomic statns, rather than 
the other way around. Two types of health related selection can be distinguished; 
the first one is health related intragenerational social mobility. This implies that 
adults with a bad health status move downwards in the social hierarchy more often 
and move upwards less often as compared to persons in good health. This results in 
a relatively large number of people with ill-health at the bottom of the social 
hierarchy. This type of explanation has probably only a modest effect on 
socioeconomic inequalities in health. 19

•
20 The second type of health related selection 

is intergenerational social mobility. This implies that people with a bad health status 
during childhood/early adulthood move less often to a higher socioeconomic 
position and more often to a lower position than their parents' position, as com
pared to people with a good health during childhood. This explanation is probably 
more important, but the available evidence on this type of selection is still very 
sparse,lS 

The other two explanations of socioeconomic inequalities in health, which will 
be discussed below, are part of the causation theory. This theory assumes that 
socioeconomic statns has a causal but indirect effect on health through a differential 
distribution of determinants of health across socioeconomic groups. 

3. Materialist/structuralist explanations 
The third explanation states that material deprivation has an effect on health and 
refers to exposure to hazards which are unequally distributed across socioeconomic 
groups. Examples of such hazards are exposure to health-damaging chemicals in 
certain occupations and poor-quality housing, which are more common in the lower 
socioeconomic groups. IS 

4. Behavioural/cultural ex plana lions 
Finally, behavioural and cultural explanations emphasize the role of the differential 
distribution across socioeconomic groups of adverse health-related behaviours in 
causing socioeconomic inequalities in health. Examples of factors with a higher 
prevalence in lower socioeconomic groups are smoking, adverse dietary habits, and 
a lack of physical exercise. I' 
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Other possible explanations 
The distinction of four categories of explanations of socioeconomic inequalities in 
health in the Black report has given rise to a debate on other possible explanations 
which are part of the causation mechanism. An example is the unequal distribution 
of psychosocial stress across socioeconomic groups." This is a plausible explanation 
of socioeconomic inequalities in health, as these have been observed for so many 
different health problems. A higher general susceptibility to disease among those 
with a lower socioeconomic status might be related to such psychosocial stressors as 
adverse life events and continuous psychosocial burdens. 

Another factor which may be responsible for socioeconomic inequalities in 
health is unequal access to the health care system for people from different 
socioeconomic groups, which may even exist in countries such as the Netherlands 
and the United Kingdom in which this access is assumed to be equal for everybody. 
Socioeconomic inequalities in medical consumption in the Netherlands have been 
observed in a study conducted in the early 1990s in the Southeastern Netherlands." 
This study showed that, after adjustment for socioeconomic differences in health 
status, persons with a lower educational level visit their general practitioner more 
often than persons with a higher educational level. For prescribed drugs there are no 
socioeconomic differences in utilization, while the specialist and physiotherapist are 
visited less frequently by people fi'om lower educational groups as compared to 
people from higher educational groups. People with a lower educational level use 
drugs without prescription less often than those with a higher educational level. The 
results for hospital admissions revealed no clear picture. 
Results from studies on inequalities in the provision and use of health care services 
in the United Kingdom have suggested that the National Health Service does not 
guarantee equal access for everybody to the health care system. As in none of the 
studies reported here adjustment was made for health status, the results should be 
interpreted with caution however. A study using data from the British General 
Household Survey for the years 1983-1987 showed that residents of socially 
deprived areas have higher than average general practitioner consultation rates." A 
recent report showed that for some conditions (hernia, cholecystectomy, hip 
operations) general practitioner consultations increase with social deprivation, while 
operation rates do not appear to show the same pattern.24 Two studies on access to 
services for the management of ischaemic disease by deprivation have shown less 
access for residents of poorer areas"·26 while another study has shown no such 
differences." 

Policy measures 
The accumulated evidence on the existence and causes of socioeconomic inequal
ities in health asks for policy measures to reduce these inequalities. In our society, 
health is very important and therefore the tendency exists to consider all 
socioeconomic inequalities in health as unjust. On the other hand, fi'eedom of 
choice for every citizen is a central principle and therefore it is more appropriate to 
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consider socioeconomic inequalities in health as unjust only in so far as these arise 
from an unequal opportunity for everyone to achieve health. The determinants of 
health leading to unjust socioeconomic inequalities in health should be subject to 
policy. These determinants are living conditions beyond the control of the individ
ual (physical and social environment and health care) and conditions of choice (e.g. 
the knowledge of an individual about the health risks of a celiain behaviour). Apati 
from unjust inequalities, we may distinguish unavoidable and acceptable inequalities 
in health. If the causes of socioeconomic inequalities in health are determined by 
nature, as is the case with the distribution of genetic factors, this inequality may be 
unfair but is also unavoidable, as the distribution of these factors camlot be 
changed. Other inequalities are acceptable, as these are the results of free individual 
choices. This approach implies that not all socioeconomic inequalities in health are 
necessarily unjust, so that not all determinants of such inequalities have to be a 
target for policy measures." 

1.2 Socioeconomic inequalities in cancel' 

1.2.1 A description of socioeconomic inequalities ill cancel' 

The association between socioeconomic status and cancer mOliality is similar to that 
for many other diseases: higher mortality rates have been observed among 
socioeconomically disadvantaged people for all cancers combined, as well as for a 
large number of specific cancers. 29

•
30 Socioeconomic inequalities in cancer mortality 

are the end result of socioeconomic inequalities in the incidence of and survival 
from cancer. For most cancers, incidence is unequally distributed across 
socioeconomic groups," which might (partly) be explained by the differential 
distribution of cancer risk factors across socioeconomic groups. As with cancel' 
mortality," the strength and direction of the association between socioeconomic 
status and cancer incidence differs per cancel'. For example, most studies have 
found a higher incidence of breast cancer among women at the upper end of the 
social scale." This may be explained by a higher prevalence of risk factors such as 
nulliparity and late age at first birth33 among women of high socioeconomic status. 
Lung cancel' incidence is, on the other hand, higher in the lower socioeconomic 
groups,'l which might be explained by a higher prevalence of smoking in these 
groups."'" 

Studies on the association between socioeconomic status and cancer survival 
have revealed rather consistent findings. For most cancers it was found that people 
with a high socioeconomic status live longer after a cancel' diaguosis than those 
with a low socioeconomic status. Kogevinas and co-authors found, for patients 
diagnosed between 1971 and 1981 in England and Wales, that owner occupiers 
(high socioeconomic status) had better survival than council tenants (low 
socioeconomic status) for 11 out of 13 cancers in males and 12 out of 15 cancers in 
females.37 A Swedish national study found better survival for white collar workers 
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than for blue collar workers for 10 out of 13 cancers in both males and females 
among patients diagnosed between 1961 and 1979." An older study, on patients 
diagnosed between 1940 and 1969 in Iowa, United States, found that for each of 39 
cancers, survival of indigent patients was poorer than survival of non-indigent 
patients.39 

In the Netherlands, only one study investigated the association between 
socioeconomic status and overall cancer mortality, which was higher in men with a 
low socioeconomic status as compared to men with a high socioeconomic status." 
The association between socioeconomic status and the incidence of cancers of the 
lung'", breast4l

, and colon42 was the subject of another Dutch study. Lung cancer 
incidence was higher in men with a low education, while men with a high education 
had a higher risk to develop colon cancer than men with a low education. For 
women no association was found between socioeconomic status and the incidence of 
breast'l and colon cancer42

, while lung cancer incidence was not investigated in 
women. The association between socioeconomic status and cancer survival has 
never before been investigated in the Netherlands. 

1.2.2 Explanations of socioeconomic inequalities in cancer survival 

Several possible explanations of socioeconomic inequalities in cancer survival have 
been studied and hypothesized; these can be grouped in four main categories.' 

1. Differences in lumollr biology 
The histological type of a tumour is both an important biological feature of a 
tumour and an important prognostic factor. Its possible effect on socioeconomic 
inequalities in survival can be illustrated with the example of lung cancer. Lung 
cancer patients diagnosed with small-cell tumours experience lower survival than 
patients diagnosed with other histological types."·« Small-cell lung tumours have 
been found to be very closely linked with tobacco smoking,45 which is more 
common in lower socioeconomic groupS.34.36 Part of the lower lung cancer survival 
of patients with a low socioeconomic status as found in some studies"·44 might be 
explained by a higher fi·equency of small-cell tumours in this group of lung cancer 
patients. The principle of a differential distribution of histological types across 
socioeconomic groups may also apply to other cancers. 

Another biological feature of a tumour is the part of an organ (subsite) in 
which it originated, which may be important in colorectal and stomach cancer. For 
example, survival rates differ for subsites in colon cancer" and the distribution of 
subsites may vary across socioeconomic groups. Part of the socioeconomic variation 
in survival may therefore be explained by the distribution of subsites across 
socioeconomic groups. 
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2. Differences in delay in diagnosis 
Delay in diagnosis of cancer can be defined as the time interval between the onset 
of symptoms and the diagnosis of cancer. This total delay can be subdivided in 
several periods: for example the time between the onset of symptoms of cancer and 
the first contact with the health care system (patient delay) and the time between 
this first contact and definitive diagnosis andlor start of the treatment (diagnostic 
delay)." A shOlt delay or an earlier diagnosis and subsequent treatment may 
positively affect the natural history of the disease and therefore postpone death and 
result in a tme survival advantage. However, the effect of a shOlt delay, through an 
earlier diagnosis, may also result in advancing the time of diagnosis without 
postponing a patients' death. The time which is added erroneously in this way to a 
persons' survival time is called lead time and the bias resulting li'OJn this time (lead 
time bias) should always be considered as a possible artefact explanation of any 
gradient in survival by socioeconomic status. 

Reliable data on delay are seldom available from medical records and there
fore from cancer registries, which constitute the data source for many studies on 
socioeconomic variation in cancer survival. The evidence on the association 
between socioeconomic status and delay is mainly based on studies that used data 
from clinical records, which are based on interviews with patients at the time of 
hospital admission. Some of these studies have found a longer delay in the lower 
socioeconomic groupS,,,·50 while others have found no association between 
socioeconomic status and delay.51.52 

The impact of delay on socioeconomic inequalities in cancer survival can be 
studied, indirectly, through stage of disease at diagnosis, because delay is related to 
stage of disease at diagnosis. In studies on breast cancer it was shown that a shorter 
period of delay results in less advanced stages,'O.53." and a less advanced stage in 
general results in a better survival. The stage distribution of cancer patients with a 
low socioeconomic status was found to be less favourable (more advanced stages) 
than the stage distribution of patients with a high socioeconomic status for cancers 
of the breast,4S,5S-61 colon,46,51,62 and cervix.63 

3. Differences in treatment 
It has often been suggested that socioeconomic inequalities in cancer survival may 
also be caused by differences in the type of treatment received by patients from 
different socioeconomic groups.' However, only a few studies have taken such 
differences in treatment into account. Moreover, most data on treatment come from 
cancer .registry records and concern the broad type of primary treatment, because 
more detailed information on treatment (on factors such as. compliance, doses and 
frequency of chemo- and radiotherapy) is not available from registry records. In 
two American studies it was found that within several treatment groups, 
socioeconomic inequalities in survival were still apparent. These findings suggest 
that major differences in treatment are not responsible for these inequalities,M.6' 
although differences in treatment may well exist in each broad treatment category. 
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A higher frequency of mastectomy as opposed to lumpectomy or partial 
mastectomy was found in less educated breast cancer patients in the USA, afier 
adjustment for tumour size and co-morbidity.'" A study on the treatment of non
small-cell lung cancer patients in the USA found that those who had private 
medical insurance were more likely to be treated with surgery than those with 
another or no medical insurance. Among patients who did not have surgery, those 
with private insurance were more likely to receive another form of therapy (radi
ation or chemotherapy).67 

4. Differences in host resistance 
A striking feature of the results fi'om studies on socioeconomic inequalities in 
cancer survival is the fact that for most cancers the same association between 
socioeconomic status and cancer survival was found. A plausible explanation for 
this finding is a lower host resistance among the socioeconomically disadvantaged, 
leading to a more rapid tumour gro\\1h and spread, and resulting in more advanced 
stages. Host resistance could be lower in patients of low socioeconomic status 
because of poor nutrition, more co-morbidity, and adverse psychosocial factors such 
as stressful life events, a low ability to cope with a cancer diagnosis and a lack of 
social support. Stressful life events,68.69 and a lack of social support68

.7().72 have been 
found to be more common among people with a low socioeconomic status in 
general, but the evidence on the role of these factors in cancer patients is conflict
ing. One study found that being able to express emotion is an important positive 
prognostic factor for patients with metastatic breast cancer.73 A study based on the 
experience of a small cohort of breast cancer patients provides limited evidence that 
social stress decreases and social involvement increases survival time.74 An experi
mental group of breast cancer patients receiving psychotherapy survived longer than 
a control group of patients which did not receive such therapy." On the other hand, 
for breast cancer patients with metastatic disease, disease-related variables probably 
outweigh the influence of psychosocial factors in determining length of survival.76 

The possible explanations of socioeconomic inequalities in cancer survival can 
also be grouped according to the scheme applied in the Black Report (paragraph 
l.l.l). They all fit within the causation theory, although the artefact explanation and 
selection may also playa role. Those differences in tumour biology that are caused 
by life style characteristics, can be regarded as behavioural and cultural explana
tions. The same is true for delay in diagnosis, caused by either differences in 
knowledge about health or attitude towards health care. Part of the variation in 
delay may be caused by socioeconomic differences in access to health care, which 
can be placed under the heading of structuralist explanations. Differences in 
treatment, afier adjustment for biological features of a tumour, and differences in 
host resistance relate both to behavioural/cultural and to materialist/structuralist 
explanations. 
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1.3 This thesis 

This thesis repOlis the results of a study on the association between an area-based 
measure of socioeconomic status and survival from the most common cancers in the 
area covered by the population based Eindhoven cancer registry (Southeastern 
Netherlands). This association has been quantified and furthermore, possible 
explanations of the association between socioeconomic status and cancer survival 
have been studied. In order to place the results from the Dutch study in a broader 
perspective, another study was undertaken on the association between an area-based 
measure of socioeconomic status and cancer survival in part of the area covered by 
the population based Thames Cancer Registry (Southeast England). The aims of this 
study were also to quantify the association between socioeconomic status and cancer 
survival and to study the impact of possible explanatory factors on this association. 

Study aillls 
The specific aims of the studies reported in this thesis are: 
1. To describe variation in cancer survival by socioeconomic group for patients 

diagnosed with common cancers between 1980 and 1989 in two areas: the 
Southeastern Netherlands and the area covered by the South Thames Regional 
Health Authority (RHA). 
In both areas, survival from cancers of the lung, breast, colorectum, prostate, 
and stomach was investigated. The number of patients from the South Thames 
area was much larger than in the Southeastern Netherlands, and therefore also 
less fi'equent cancers could be studied, which are cancers of the bladder, 
pancreas, ovary, uterus, and cervix. 

2. To investigate the impact of a number of prognostic factors on the association 
between socioeconomic status and cancer survival in both areas. The prognos
tic factors were: 
(1) histological type and subsite of the tumour, as indicators of tumour 
biology; subsite was only thought to be of prognostic importance for stomach 
and colorectal cancer; 
(2) stage of disease at diagnosis, as indicator of delay in diagnosis; 
(3) type of treatment; 
(4) number of life events and number of co-morbid conditions, as indicators of 
host status; these factors were only studied in the Southeastern Netherlands. 

3. To compare results from the studies in the Southeastern Netherlands and the 
South Thames area. 
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Contents of this thesis 
Chapter 2 contains a review on studies conducted since the 1950s on cancer 
survival by socioeconomic status in seven countries for six common cancers. The 
major methodological characteristics of the studies in this thesis are described in 
chapter 3. The results of studies on socioeconomic variation in cancer survival and 
the impact of prognostic factors on the association between socioeconomic status 
and sUlvival are discussed in chapters 4 (Southeastern Netherlands) and 5 (South 
Thames), followed by a comparison of the results from both areas in chapter 6. 
Chapter 7, the discussion, evaluates the gained insights from this thesis, while 
taking several methodological issues into account. 
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Chapter 2. 

2.1 Introdnction' 

Cancer patient survival by socioeconomic status: 
a review for six connnon cancer sites 

Socioeconomic differences in mortality have been reported for a variety of causes 
of death including cancer Y Cancer mortality is generally higher in people of low 
socioeconomic status (SES) compared with people of a high SES. This mortality 
disadvantage may be the result of socioeconomic differences in cancer incidence or 
cancer survival. 

Socioeconomic differences in cancer incidence and cancer survival do not call 
for the same health policy measures. Differences in cancer incidence ask for 
interventions in the area of primary prevention, whereas socioeconomic differences 
in cancer survival ask for policy measures in the area of secondary prevention or 
treatment. 

We have tried to establish the size and consistency of socioeconomic differences 
in cancer survival, on the basis of a systematic review of the available published 
stodies on the subject. TillS review deals with socioeconomic differences in cancer 
patient survival for a number of common cancer sites: colon, rectom, lung, 
prostate, breast, and cervix. 

2.2 Methods 

The stody material was selected through Medline and the references of papers and 
books, which resulted in 40 papers on socioeconomic differences in cancer 
survival. To enable a useful comparison of the results of the reviewed stodies, 
some exclusion criteria were developed. 

Stodies on patients diagnosed in the 1950s or earlier were excluded. 
Hospital based stodies were excluded because cancer patients treated in specific 

hospitals may not be representative of cancer patients in the general population. In 
particular, socioeconomic contrast may be larger in the general popUlation than in a 
hospital population. 

Stodies covering fewer than five years of follow-up were excluded, because for 
many cancers survival differences may not yet be apparent shortly after diagnosis. 

Three measures of SES were considered to be unfit for our purpose. Stodies 
using race as a measure were excluded, because it is difficult to separate the impact 
of SES and other race related factors on survival. Stodies that used hospital type or 
insurance statos as a socioeconomic measure were also excluded, as we consider 
both variables to be intermediate in the SES-survival association. 

Stodies that reported on fewer than 200 cancer deaths were excluded from this 
review. This number of events is the minimum needed to indicate a relative risk 
(RR) of dying of 1.5 when two socioeconomic groups with equal numbers are 
compared (with 0: = 0.05 and Jl = 0.20).' 

• Schrijvers CTM, Mackenbach JP. J Epidemiol Community Health 1994;48:441-446 
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Cancer sites for which fewer than three papers on SES and survival were 
available were not considered in this review. 

Finally, 14 studies remained for inclusion in the review. Table 1 presents the 
most important characteristics of the selected papers, which are ordered by country 
of origin of the study population.4

-19 

The country of origin of the study population may be a determinant of the 
strength of socioeconomic differences in cancer survival. In general, these 
differences are expected to be smaller in countries like Sweden, with good access 
to health care services for the entire population. 

The measures of SES are divided into two broad categories: measures on the 
individual level such as education', occupation"·!6-", or housing tenure" and 
ecological measures in which the place of residence of cancer patients is used to 
assign a socioeconomic score. These measures are either based on census tract', 
block group', postcode6.7.ll. 15, electoral ward", or community of residence.!9 

Table 1 shows that most studies cover the 1970s and early 80s with the exception 
of three studies which cover an incidence period starting in the 60s.'·'·!6 

From table 1 it can be seen that different measures of survival were used. If the 
survival of cancer patients is studied, deaths due to causes other than the cancer(s) 
of interest must be excluded. In a number of studies the exact cause of death was 
known, and therefore patients dying from causes other than the specific cancer 
could be treated as censored in the survival analysis. The resulting measure is 
called the corrected survival rate. 4•ll.15.17-!9 The relative survival rate, which is the 
ratio of the observed and expected survival rate,16.17 is usually calculated when 
reliable information on the exact cause of death is not available. The expected 
survival rate is based on life tables of the general population. 

A few studies did not report on the exclusion of deaths from other causes. '.'.12." 
In two other studies the distributions of deaths related and not related to cancer 
were similar in the different socioeconomic categories and the authors did not 
therefore correct for deaths from other causes.6.7 Finally, the standardised case 
fatality ratio was employed in one study", in which the case fatality rates of the 
entire study population for the cancer in question were used as a standard. 

For most studies an RR of dying for !he lowest compared with the highest SES 
category was taken directly from the paper.'-7.ll.15.!7-19 For two studies"", we 
calculated an RR of dying with 95 % confidence intervals (95 % CI). 20 For one 
study, the ratios of standardised case fatality rates were calculated; these are 
presented for men and women separately. 13 For two studies we present a survival 
ratio,'·!6 because an RR of dying could not be calculated. A survival ratio is the 
ratio of the survival rate of the lowest to the highest SES group and indicates worse 
survival for the lowest SES group if it is below 1.00. 
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Table l. Study-pos;.Iiation, measure of socioeconomic status (SES) and measure of survival 
for 14 I2u lished reI20rts on socioeconomic differences in cancer survival 

Ref Population Cancer site No of SES measure Year of Measure of 
no l2atients diagnosis survival 

4 Hawaii, USA Colon 1446 Ecological: weighted score 1960-74 Corrected 
Rectum 881 based on: average years of survival rate 

education and average 
income per census Iract; 
3 categories 

5 Northwestern Breast 1506 Ecological: social class, 1973-83 Survival rate' 
WashUViton several indicators per block 
State, SA ~roup of residence; 

categones 

6 USA Prostate 2513 Ecological: education, % of 1977-81 Survival Tatet 

high school graduates, 
~ 25 years, per poslcode of 
residence; 4 categories 

7 USA Rectum 1528 Ecological: education, % of 1977-82 Survival rate t 

Colon 3617 high school graduates. 
~ 25 years, per postcode of 
residence; 3 categories 

8,9 BaSion, USA Breast 563 Individual: education, years 1965-66 Survival rate' 
10 Tokyo. Japan Breast 814 of schooling; 2 categories 1965-67 

11 South Lung 2934 Ecolo,gical: income, median 1977-82 Corrected 
Australia Colon 2227 male mcome per postcode survival rate 

Breast 2676 of residence; 3 categories 

12 Sheffield, Cervix 548 Ecological: occ~ation, 1971-84 Survival rate' 
UK % of semiskille unskilled 

workers rer electoral ward; 
5 categories 

13 England & Breast Total hldividual: housing tenure; 1971-81 Standardised 
Wales Lung 17844 2 categories case fatality 

Colon ratio 
Rectum 
Prostate 

14 South Cervix 1128 Individual: social class 1977-81 Survival rate' 
Thames RHA, 
UK 

(occupation); 5 categories 

15 West of Cervix 1588 Ecological: ullweighed 1980-87 Corrected 
Scotland, UK average of 4 census survival rate 

variables per postcode of 
residence; 7 categories 

16 Sweden Colon 5774 Individual: occupation; 1961-79 Relative 
Rectum 3707 2 categories survival rate 
Prostate 4752 
Lung 7540 
Breast 11531 
Cervix 4087 

17 Finland Breast 10181 Individual: social class 1971-80 Relative 
(occupation); 4 categories survival rate, 

Corrected 
survival rate 

18 Finland Colon 2969 Individual: social class 1979-82 Corrected 
(occupation); 4 categories survival rate 

19 Saarland, Colon 1465 Ecolo~ical: occupation: 1974-83 Corrected 
Gemlany Rectum 1162 % of lue collar workers survival rate 

ayed 15-65y per community 
o residence; education: % 
with no more than 9 years 
schooling per community of 
residencei 3 categories 

• Whether a correction for causes of death other than the cancer was made is unknown 
t No correction for other causes of death was made because the distributions of deaths related and not related to 
cancer were similar in the various SES categories 
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For one study, only graphs were presented in the paper. 16 We therefore obtained 
the original life tables from which five year relative survival rates had been 
abstracted and calculated 95% CIs from these.2l 

For most studies we used the number of SES categories originally distinguished 
by the authors. For one study,' we reduced the original number of four categories 
to two, to provide a sufficient number of patients per category. 

2.3 Results 

Table 2 shows the results of the selected papers ordered by cancer site. 

Cololl callcer 
For colon cancer seven studies were included in the review. Two studies showed 
no association between SES and survival.'·!6 The other five studies all indicated a 
small survival advantage for colon cancer patients from the higher socioeconomic 
group.'·II.13.18.19 In one of these studies the survival difference was not statistically 
significant at the 5% level,' while in another only the raised RR for men was 
statistically significant." Finally, in one study there was no information on 
statistical significance. 18 

Rectal callcer 
For cancer of the rectum, five studies are presented in table 2. Differences in 
survival were apparent in one study, 19 in which the RR of dying in the lowest 
compared with the highest SES group was statistically significantly (p < 0.05) 
larger than 1.00. Three other studies also showed worse survival for the lowest 
SES group;·'·!6 although in two studies tlus was not a statistically significant 
difference;" and in the third study this was only the case for men.lO Finally, one 
study showed (not statistically significant) opposite results for men (RR = 1.18) 
and women (RR = 0.82)." 

LUllg callcer 
In the case of lung cancer, two studies presented a small, not statistically 
significant survival advantage for the highest SES group. ".!6 In one other study it 
was only mentioned that no survival difference was found. II 

Prostatic callcer 
For cancer of the prostate one study found a rather high RR of dying for the lowest 
SES category (p=0.03).6 The results of the two other studies showed either a 
slight, not statistically significant, survival advantage for the lowest SES category" 
or for the highest SES category.lO 
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Table 2. Results expressed as relative risk or survival ratio for the lowest relative to the highest 
socioeconomic status group 

Study ref Relative risk of dying Survival ratio Adjusted for: 
{9S% CI or Q value} ~9S% CI or Q value} 

Colon 
4 0.82 (0.66-1.02) Age, sex, race, stage 
7 0.97 ~ > 0.051 Age, sex, race, st?ee 

11 1.26 .04-1.52 Age, place of resi ence 
13 M: 1.44 (p < 0.05) Age, period of follow-up 

F: 1.11 (p > 0.05) 
M,F: 1.00 (p > 0.05)" 16 Age, sex, follow-up year 

18 l.lSt 
19 1.22 (1.01-1.47) Age, sex, stage, year of diagnosis, 

region , district 

Rectum 
4 0.79 (0.60-1.05) Age, sex, stage, race 
7 1.09 (r > O.O~ Age, sex1 stage, race 

13 M: 1. 8 (p > .05) Age, penod of follow-up 

16 
F: 0.82 (p > 0.05) 

M: 0.83 (p < 0.05) 

19 1.32 (1.09-1.60) 
F: 0.91 (p > 0.05) 

Age, sex, stage, year of diagnosis, 
region, district 

Lun
YI No differcncet Age, histo!ogy', birth place 
13 M: 1.08 (p > 0.05) Age, period of follow-up 

16 
F: 1.13 (p > 0.05) 

M: 0.93 (p > 0.05) 
F: 0.90 (Q > 0.05) 

Prostate 
6 1.86 ~~0.036 Age, race 

13 0.91 p > O. 5) Age, period of follow-up 
16 0.94 (Q > 0.05), 

Dreast 
5 1.52 (1.28-1.88) Age, race, stage, histology 
8 Boston: 1.32 (1.08-1.61) Age 

To?o:1.30 (0.91-1.86) 
11 1.3 ~1.04-1.74) Age, histology 
13 0.98 p > 0.05) Age, period of follow-up 
16 0.91 (p < 0.05)' 
17 1.28 (p < 0.05) Age, period of diagnosis, follow-up 

year 

Cervix 
12 1.1 aO.99-1.23) 
14 No ifference ~>O.OS) Age, stage 
15 1.11 (0.64-1.9 ) Age, stage, histology, tumour grade, 

16 0.91 (p < 0.05)' 
health board, year of treatment 

M = male, F = female 
• p value for this study < O.OS when the 9S% CIs for S year relative survival rate for the two SES 
groups do not overlap; t p value not reported 

Breast cancer 
Data on socioeconomic differences in breast cancer survival come from six studies 
in this review. Except for one study," they all showed a raised RR of dying for 
patients with the lowest SES,5,8.1I,16.17 However, the results for Japan in one study 
were not statistically significant. 8 
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Cervical cancer 
Finally, for cancer of the cervix only one study showed a statistically significant 
higher survival rate for the highest SES group.16 Two studies showed a slight 
survival advantage for the highest SES group, which was not statistically 
significant,"·15 while in the fourth study no difference in survival between SES 
groups was found. 14 

2.4 Discussion 

We have reviewed results from 14 studies on socioeconomic differences in survival 
for six cancer sites. As can be seen from table 2, survival differences are generally 
rather small. Furthermore, results differ in relation to the cancer site. With regard 
to the results, we distinguished between three types of studies: (1) those showing a 
statistically significant difference in survival; (2) studies showing survival 
differences, which are not statistically significant; and (3) studies showing no 
survival difference according to SES. 

For cancers of the breast, colon, rectum, and cervix, most studies showed better 
survival for patients from higher socioeconomic groups. For these cancers all the 
statistically significant differences suggest a survival advantage for those of higher 
SES, and most of the non-significant differences agreed with this. 

The results are unclear both for lung cancer and cancer of the prostate. For lung 
cancer, only small, non-significant survival differences were found in two 
studies,13.16 with the higher SES groups showing an advantage, while no difference 
was found in the third study. 11 For cancer of the prostate, the results of one study 
which showed significantly better survival for the higher SES group: were 
contradicted by onel3 of two studies that showed non-significant results. 

In general, socioeconomic survival differences are thought to be larger in 
cancers of relatively good prognosis," as earlier detection and treatment can be of 
greater influence on the survival for these cancers. This is more or less confirmed 
by our review, although the picture is less clear than expected. 

For breast cancer, overall survival is rather good" and survival differences are 
relatively large. For lung cancer, which has the lowest overall survival probability 
of the six cancers studied," very small survival differences were found. The 
remaining four cancer sites have an intermediate level of survival." For cancers of 
the colon, rectum, and cervix survival differences according to SES were found, 
which is in concordance with their overall level of survival. For cancer of the 
prostate, which has a better overall survival than colon cancer, the results are less 
clear. 

The general pattern of socioeconomic survival differences described above seems 
to be quite coherent. However, the results of the separate studies may have been 
influenced by their study design (for example, study population, measure of SES, 
period of diagnosis) and data analysis (for example, number of other factors for 
which adjustment was made in the survival analysis, the reporting of confidence 
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intervals). We will briefly mention some of the differences in study design and data 
analysis. 

As we have already stated, study results might depend on the country of origin 
of the study population. We did not observe a systematic difference, however, in 
study results per country. Another important feature of study design concerns the 
measure of SES which is used in a study. In general, ecological measures are more 
prone to misclassification than measures based on individual characteristics. This 
misclassification is probably not related to the outcome and therefore results in a 
bias towards the null hypothesis. For example, in one study the measure of SES 
was based on the median male income per postcode of residence." This measure 
was also applied to female survival data, therefore causing even more 
misclassification. 

Some individual measures of SES, such as housing tenure,13 are only rough 
indicators. Tltis could account for the inconsistency of the results from this study 
with those from other studies, for example, for breast cancer. 
Overall, studies using an ecological measure'·7.11.12.15.19 did not differ substantially in 
their results from those using an individual measure of SES.'·13·I'.Io.I' 

The measure of outcome employed in a study on SES and cancer survival is 
another characteristic which may influence the study results. In studies using the 
relative survival rate as outcome, the expected survival rate is based on life tables 
of the general population. However, life expectancy of people from lower 
socioeconomic groups is lower than life expectancy of the general population. 
Therefore, their relative survival rate is underestimated, while for ltigher 
socioeconomic groups it is overestimated. Karjalainen and PukkalaI7 compared 
socioeconomic differences in relative and corrected survival rates and showed that 
by using the relative survival rate the absolute difference in rates between the 
highest and lowest social class was larger. The ratio of survival rates of the highest 
and lowest social class was very similar using either the relative or corrected 
survival rate however. A small overestimation of socioeconomic differences in 
cancer patient survival can result from using the relative survival rate, as in the 
Swedish study. 16 For cancer of the cervix only, however, this studyI6 does show a 
larger difference in survival according to SES than the other studies. I2.!'.!5 

Although it was not clear whether correction for deaths from causes other than 
cancer was made in four studies,5.'.I2.I, results of these studies did not differ 
substantially from those of other studies. 

The number and type of variables for which adjustment in the survival analysis 
was made also varied across studies, which made a comparison of results rather 
difficult. For cervical cancer, however, the results from three UK studies are 
consistent, although in the analysis of one study adjustment was made for many 
variables,!5 while in two other studies this was not the case. I2.I' 

It is important to know, as we noted in the introduction, whether socioeconomic 
differences in cancer mortality are mainly caused by incidence or survival 
differentials. We therefore compared our findings on survival with published data 
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on cancer mortality according to SES for the six cancer sites which were studied. 
The selected studies concern patients diagnosed between the second half of the 
1960s and the beginning of the 1980s in Finland,! Australia,24.25 New Zealand,26 
Switzerland," the UK"·30 and the USA." 

For rectal cancer no association exists between SES and mortality. 25,26,30 
Mortality is higher in lower socioeconomic groups for cancers of the lung l ,24"o and 
cervix,I,25,27,29 For cancers of the colon, prostate, and breast, either no mortality 
differences were found (colon,25,30 prostate,,,,29,'1 breast27,,') or there was a higher 
mortality in higher SES groups (colon,,,,'6 prostate,25,27,30 breasti"'), 

If we compare our findings on cancer survival with the published data on 
socioeconomic differences in cancer mortality, we come to the following 
conclusions, 

For lung cancer, the higher mortality in the lower socioeconomic groups cannot 
be ascribed to socioeconomic differences in survival, which seemed to be rather 
small and insignificant. Mortality differences must therefore be the result of 
differences in incidence. This is confirmed by findings from studies on SES and 
lung cancer incidence, which showed a higher incidence for the socially 
disadvantaged,25,29,32"4 

For cancer of the cervix, higher mortality was found for the lower 
socioeconomic groups, while small survival differences were found in the reviewed 
papers for this cancer. These mortality differences must therefore be the result of 
the socioeconomic differences in cancer incidence which have been reported in 
several studies and which indicate a higher incidence in the lower SES 
groups.25,29,33,35 

For cancers of the breast and colon, mortality was higher in higher SES groups 
in some, but not all, studies, while survival seemed to be better in these groups, 
Thus, for these cancers, the better survival for patients from higher SES groups 
could somewhat weaken the positive association between SES and mortality, or 
make it totally disappear in some situations, The incidence for these cancers is 
higher in the higher SES groups (breast,25,33'36 colon",33,34,36) which confirms that 
mortality differences for these cancers are also mainly caused by differences in 
incidence, 

For rectal cancer, no socioeconomic gradient in mortality was found, but 
survival differences do exist. With regard to incidence too, no socioeconomic 
gradient was found,,,,33 which makes the evidence on the impact of incidence and 
survival differences according to SES on mortality differences rather inconclusive, 

Finally for cancer of the prostate mortality was higher in higher SES groups in 
some studies, while results on survival were inconsistent. The mortality differences 
according to SES for this cancer seem to be caused by socioeconomic differences 
in incidence, Tllis is confirmed by the finding in several studies that the incidence 
of this cancer is higher in men from high socioeconomic groups.",33,'4,'6,,, 

We conclude that overall the impact of socioecononlic differences in cancer 
survival on differences in cancer mortality is low. Socioeconomic differences in 
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cancer mortality are mainly caused by differences in incidence. Health policy 
measures in the field of primary prevention aimed at known cancer risk factors 
should therefore be taken to reduce socioeconomic differences in cancer mortality. 
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Chapter 3. Materials and methods 

3.1 Data sources 

The studies reported in this thesis are based on different data sources. The majority 
of the data came from two population based cancer registries, which will be 
discussed in part 1 of this chapter. Data for the study on socioeconomic variation 
in cancer survival in the Southeastern Netherlands came from the Eindhoven cancer 
registry (paragraph 3.1.1), while the association between deprivation and survival 
in the South Thames area was studied with data from Thames Cancer Registry 
(paragraph 3.1.2). Some basic issues involving the quality of cancer registration are 
also discussed (paragraph 3.1.3), as is the Longitudinal Study on Socio-Economic 
Health Differences (LS-SEHD). This study provided data to study the association 
between SES and a number of prognostic factors in the Southeastern Netherlands 
(paragraph 3.1.4). 

3.1.1 Eindhoven Cancer Registry, The Netherlands 

This regional cancer registry is population based and started operating in 1955. It is 
the oldest regional cancer registry in the Netherlands. In 1985 (midyear of the 
study period) the registry covered an area of about 2500 Ian" with almost 1 million 
inhabitants (7% of the Dutch population) in the Southeastern part of the Nether
lands. Since 1989, the mid-western part of the province Brabant is also covered by 
the registry, resulting in a total population of about 2.2 million inhabitants. In this 
study we cover the period 1980-1989 and therefore we only report on patients 
living in the area of about 1 million inhabitants as mentioned above. 

Registration is based on notifications of newly diagnosed cases from the 
departments of pathology, surgery and other hospital departments, as well as from 
the regional radiotherapy institute and from medical records departments. Data are 
collected from the medical records of the newly diagnosed patients during regular 
visits to these institutions, generally within 6 months after diagnosis. Incidence for 
the 1980's has been reported. I·' 

The (active) follow-up of deaths consists of systematic checks of the vital status 
of patients, both through hospitals and in municipal population registers. Less than 
1 % of the patients diagnosed in the period 1975 to 1985 proved to be lost to 
follow-up.' In the survival study reported in this thesis, follow-up of patients ends 
at July 1, 1991. 

3.1.2 Thames Cancer Registry, Great Britain 

This population based cancer registry has been recording cancer in the population 
of South East England since 1960. Until 1984, it covered the territory of the South 
East and South West Thames Regional Health Authority (RHA) and in 1985 
coverage was extended to North East and North West Thames RHAs. For the 
survival study reported in this thesis, only data from South East and South West 
Thames were used, as the study concerned the period of diagnosis between 1980 
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and 1989. In the remainder of this thesis the total of both areas will be referred to 
as South Thames. The registry covers an area which contains about a quarter of the 
population of England and Wales (14 million people). 

Data are collected actively from hospitals and other health care facilities which 
include pathology, haematology and cytology laboratories, wards and outpatient 
units, and departments of radiotherapy. Furthermore, death certificates are an 
important source of information, as will be described in the next section of tlus 
chapter. Incidence for the 1980s has been reported.'" 

The follow-up of deaths of cancer patients is passive, which means that all 
deaths (both cancer and non-cancer deaths) are notified to the Registry, cancer 
deaths by the Office of Population Censuses and Surveys, and deaths due to other 
causes of people already registered with cancer by the National Health Service 
Central Register"'. Up to 4% of cancer registrations remain untraced at the latter 
register. 9 In the survival study reported in tIus thesis, the follow-up of patients ends 
at December 31, 1992. 

3.1.3 Quality of caucer registry data 

The quality of cancer registry data concerns both the validity of the recorded 
information and the completeness of registration. In this paragraph we will discuss 
three indicators of data quality: two indicators of validity and one indicator of 
completeness. These indicators were used by the editors of Cancer Incidence in 
Five Continents (volume VI)IO, to judge on the suitability of registry data to be 
included in this monograph. Both the Eindhoven and Thames Cancer Registry 
contribute data to tlus monograph. 

Histological verification 
Validity of cancer registration can be defmed as the proportion of cases recorded 
with a given characteristic (e.g. sex, age, cancer site) which truly have the 
attribute. One commonly used indicator of the validity of diagnostic information is 
the percentage of cancer registrations confirmed by histology (HV%).IO Histologi
cal verification of suspected tissue by a histopathologist is usually taken as the gold 
standard of diagnostic evidence. Cases registered without histological confirmation 
of diagnosis may often have advanced disease, be older or receive palliative care 
and they may therefore have a lower survival than histologically confirmed cases. 
On the other hand, some of these cases may not have cancer at all. The HV % is 
assessed per cancer site, thus taking into account the possibility that reliable 
alternative diagnostic methods are available. 1O In Table 1, the HV% contains both 
cases diagnosed by histology and cytology and it is clearly higher in the Southeas
tern Netherlands as compared to the South Thames area, both for all sites combi
ned as well as for the most common cancers separately. 10 
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Death certificate ollly cases 
A high percentage of cases registered on the basis of a death certificate only is 
generally considered to be a negative indicator of validity. This indicator shows for 
how many registrations no other information than a death certificate mentioning 
cancer can be obtained. In countries where the death certificate is a public docu
ment, cancer registries obtain information about persons dying with cancer in the 
registry's territory; cancer can be the underlying or contributing cause of death. 
This procedure is followed by Thames Cancer Registry, but not by the Eindhoven 
Cancer Registry, as the death certificate is not a public document in the Nether
lands. 

If a patient, notified through a death certificate, is not already known to the 
Thames Cancer Registry, data on the clinical diagnosis, date of diaguosis and 
treatment is searched for. 11.12 For about one third of these patients, clinical details 
could not be found. These cases are the real death-certificate-only (DCO) registra
tions who made up ahIlost 20 percent of all registrations in the period 1983-1987 
(table 1). The percentage of DCO cases is higher in cancers with a low survival 
rate (lung and stomach) as compared to cancers with an overall better survival 
(colorectum, prostate and breast). Furthermore, access to specialised care may also 
be an important determinant of the proportion of DCO-cases. 
The date of diagnosis of DCO cases is unknown and they can therefore not be used 
in survival calculations. If most DCO cases visited a physician in the terminal stage 
of their life and therefore no treatment was initiated, the survival rate without these 
DCO cases would be an overestimation of the true survival rate in the population, 
as the DCO cases have a lower survival rate. 

Martality/incidellce ratia 
Completeness of cancer registration is the proportion of all incident cancers in the 
target population which are included in the data base of a cancer registry. Incom
pleteness can be minimized by using multiple data sources from a wide variety of 
sectors of the health care system where cancer patients are diagnosed and treated. 

One indirect method of measuring completeness is to compare the number of 
cancer registrations with the number of cancer deaths in the same population and 
time period, which results in the mortality/incidence (MIl) ratio. If this ratio 
exceeds 1, it is usually a signal of incompleteness. The MIl ratio will be equal to 
(I-survival probability) in a steady state of constant incidence and survival and if 
reporting of cause of death was accurate. Site specific evaluation of the MIl ratio is 
necessary, as for cancers with a poor survival the ratio will be close to I, while for 
cancers with a good survival the Mil ratio will be lower. A direct comparison of the 
MIl ratio in both areas is not possible; e.g. because overall survival is higher for 
most cancer sites in the Southeastern Netherlands than in the South Thames area." 
The MIl ratios in table I are indeed mostly higher for the South Thames data as 
compared to the Southeastern Netherlands. 
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Table 1. Indices of data quality, six most common cancers and all sites'. Southeastern 
Netherlands and South Thames, 1983-198710 

Southeastern Netherlands South Thames 

Males Females Males Females 

Lung 
HV% 89 86 54 50 
DCa 22 24 
Mil 98 95 93 91 

Breast 
HV% na 97 na 73 
DCa na na 12 
Mil na 39 na 56 

Colon 
HV% 93 94 67 64 
DCa 19 22 
Mil 63 69 72 71 

Rechml 
HV% 97 97 77 73 
Dca 13 16 
Mil 47 44 59 60 

Prostate 
HV% 95 na 69 na 
Dca na 16 na 
Mil 53 na 63 na 

Stomach 
HV% 94 91 59 49 
DCa 24 29 
MIl 82 90 89 88 

All sites 
. 

HV% 88 90 63 65 
Dca 19 18 
Mil 73 58 75 68 

HV%: % with histological verification; DCO: death certificate only; MIl: mortality/incidence 
ratio; na: not applicable' All sites but nonmelanoma skin cancer 

An independent case ascertainment method to estimate completeness is to be 
preferred, as this involves a comparison of cancer registry data with an independent 
source of information. I4.1S No such direct measure of completeness for the 1980s is 
available for either of the registries. Recently, a comparison was made between the 
1992 data of the Eindhoven Cancer Registry and data of the National Hospital 
Discharge Registry which registers diagnoses of all hospitalized people in the 
Netherlands. Tllis comparison showed some incompleteness for pancreas cancer, 
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and for lung cancer in the elderly, while overall incompleteness was 2 % (Coebergh 
JWW, personal communication). Thames Cancer Registry has recently carried out 
a research project to estimate the completeness of registration, using both routinely 
recorded information from the registry's data base and death certificates. This has 
shown that, five years after diagnosis, overall completeness was approximately 
92% (Bullard J, personal communication). 

We conclude that the HV% is relatively low for data from Thames Cancer 
Registry as compared with the Eindhoven Cancer Registry. Furthermore, the 
DCO % is rather high for the Thames data, but unfortunately this indicator of 
validity cannot be calculated for the Eindhoven Cancer Registry data, as the death 
certificate is not a public document in the Netherlands. Both the Mil ratio as 
indicator of completeness and more recent study results show that incompleteness is 
probably not very large in both areas. 

3.1.4 The Longitudinal Study on Socio-Economic Health Differences 

The Longitudinal Study on Socio-Economic Health Differences (LS-SEHD) is a 
prospective cohort study which started in 1991. For this study, an aselect sample 
(stratified by age, degree of urbanization and socioeconomic status) of approximate
ly 27000 persons was drawn from the population registers in an area in the 
Southeastern part of the Netherlands, which is completely covered by the Eindho
ven Cancer Registry. The persons in this sample received a postal questionnaire, 
resulting in a response rate of 70.1 % (n= 18973). There were small differences in 
response according to some background characteristics. Response was lower in the 
largest city Eindhoven (69%) as compared to the smallest municipalities (73%). 
The two lowest socioeconomic groups had a response rate of 68 %, while it was 
73 % in the highest socioeconomic category (socioeconomic status was based on the 
postcode of residence). Women had a higher response rate (72.4%) than men 
(67.8%), while the response rate increased with age: 15-34 years (67.2%), 35-54 
years (69.2%), 55-74 years (73.1 %). 

The LS-SEHD aims at assessing the contribution of different mechanisms and 
factors to the explanation of socioeconomic inequalities in health in the Nether
lands. The postal survey contained questions on the highest level of education 
attained, and the occupational level of the respondent and occupation of the main 
breadwinner in the respondents' household. The indicators of health measured 
through the postal survey were: perceived general health, subjective health 
complaints and chronic conditions. Finally, a number of explanatory factors of 
socioeconomic inequalities in health have been measured: health-related life style 
factors, structural/enviromnental factors, psychosocial stress-related factors, 
childhood enviromnent, cultural factors, psychological factors, and health in 
childhood. 

Follow-up information of the participants in this study will be collected from 
different sources. Information on changes of address, marital status, and vital status 
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will be obtained from the population registers of the municipalities in the study 
area. Furthermore, the medical cause of death will be retrieved by linkage to the 
national cause-of-death register. The national hospital admission register will be 
used to measure the incidence of specific chronic conditions, by diagnosis at 
discharge and counting first admissions for each condition only. Finally, the 
Eindhoven Cancer Registry will be used to measure the incidence of cancer in the 
study population. 16 

3.2 Measures of Socioeconomic Status 

3.2.1 Introduction 

In most studies on socioeconomic variation in cancer survival, data from population 
based cancer registries have been used and in these, the socioeconomic status of 
individuals has rarely been measured directly. An alternative for individual 
measures of socioeconomic status are area-based measures, which have frequently 
been applied in the United States and the United Kingdom. In most studies on 
socioeconomic variation in cancer survival in these countries, census data have 
been used to determine the average socioeconomic level of each small area. 17." 

In the Netherlands, the regional cancer registries do not contain data on the 
socioeconomic status (such as occupation and education) of individual cancer 
patients. Furthermore, recent census data are not available in the Netherlands, as 
the last census was held in 1971. We therefore used a measure of socioeconomic 
status which has been developed for marketing purposes, wltich is based on the 
place of residence at time of diagnosis of each individual cancer patient (paragraph 
3.2.2). 

We have also used an area-based measure of deprivation in our study on 
socioeconomic variation in cancer survival in the area covered by the South 
Thames RHA. The data base of Thames Cancer Registry does contain information 
on the occupation of cancer patients, but tltis is incomplete or missing for a large 
proportion of patients. Area-based measures of deprivation are much more integra
ted in British research as compared to the Netherlands, not in the least due to the 
availability of data from the ten-yearly census, wltich has been used to develop 
single and combined area-based measures of deprivation. One of these measures is 
the Carstairs Index," a well-known measure of material deprivation which has been 
used in the British study (paragraph 3.2.3). 

3.2.2 The Dutch Study 

The measure of socioeconomic status developed for tltis study is area-based, as 
mentioned before. Through the postcode of residence at time of diagnosis, each 
patient was first assigned to one of 45 categories of a sociodemograpltic classifica
tion which was then collapsed into 3 or 5 categories. Several steps were taken to 
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derive the measure of socioeconomic status as used in this study, using information 
at different levels of aggregation which is described in the next paragraph. Further
more, the results of studies which aimed at validating the area-based measure will 
be discussed. 

Deve!opmellf of the area-based measure of socioeconomic status 
Table 2 shows which steps were taken to develop the area-based measure of 
socioeconomic status and the information that was used at different levels of 
aggregation. We acquired data at level 3 from CCN marketing systems; the steps 
from level 1 to 2 and level 2 to 3 were implemented by CCN, while the step from 
level 3 to 4 was constructed by us. 

Level 1 refers to the original data gathered by various agencies on a large 
number of socioeconomic and demographic characteristics of individual people. 
Examples of these socioeconomic variables are: occupation, education, and type of 
health insurance, while examples of demographic variables are: age, sex, and 
marital status. The majority of the data collected at level I, came from face-to-face 
interviews in which questions were asked about all the members of a respondents' 
household. These interviews contained a question on the highest educational level 
attained by the main breadwinner in the household in which three categories were 
distinguished (low: primary school or lower vocational; intermediate: lower general 
or intermediate vocational; and high: intermediate/higher general, higher vocatio
nal, university). 
These individual data from the interviews have been used by CCN marketing 
systems to estimate the average level and distribution of a number of socioecono
mic and demographic characteristics at the postcode level (level 2). In this way, 
data are available on socioeconomic and demographic variables for each postcode 
area in the Netherlands (on average containing 16 households). Examples are: 
occupation (% of main breadwinners per postcode area in each of 5 categories), 
education (% of main breadwinners per postcode area in each of 3 categories), 
while examples of demographic variables are: the age-distribution and the average 
number of persons per household in each postcode area. 

Table 2. 

Level 

Data 

Data used at each level of aggregation to derive the area-based measure of 
socioeconomic status in the Dutch study 

Individual Postcode 45 sociodemographic 5 socioeconomic 
categories categories 

(1) (2) (3) (4) 

socioeconomic average values and average values and average number 
and demographic distribution of distribution of of years of 
data collected in socioeconomic and socioeconomic and education 
interviews demographic data demographic data 
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The information on approximately 20 variables and their separate categories at 
the postcode level (level 2) was used by the marketing agency to assign each 
postcode-area to one of 45 categories of a sociodemographic classification (level 3), 
using a non-hierarchical cluster analysis." The resulting classification is a nominal 
typology of 45 categories and examples of descriptions given to some of these 
categories are: "rural with a high socioeconomic status", "higher income with older 
children", and "young with a high income". 

The registration area of the Eindhoven Cancer Registry consists of 22,853 
postcode areas, which, on the basis of a cluster analysis, have each been assigned 
to one of the 45 categories of the classification. The 45 categories were finally 
collapsed by us into 5 hierarchical socioeconomic categories (level 4). We calcu
lated the average number of years of education at the national level for each of 
these 45 categories, ordered them according to this number, and divided the 
distribution into quintiles based on the percentage of persons in the Netherlands 
living in postcode sectors belonging to each of the 45 categories. 

The average number of years of education for each of the 45 categories was 
calculated by multiplying the percentage of main breadwinners in each of 3 
educational categories by a corresponding number of years of education and taking 
the sum of the resulting three figures, using the following formula: 

(7.5 x % with low educ.) + (10 x % with intermediate educ.) + (15 x % with high edue.)ltotaf % 

The 3 educational categories in tillS formula refer to the highest attained level of 
education (low: priroary school or lower vocational; intermediate: lower general or 
intermediate vocational; and high: intermediate/higher general, higher vocational or 
university), while the corresponding number of years of education in the 3 educa
tional categories was 7.5 in the lowest, 10 in the intermediate and 15 in the highest 
educational category. 

Table 1 (appendix) shows to which of the 5 socioeconomic categories each of 
the 45 categories of the original classification has been assigned. These 5 
socioeconomic categories were used in the survival analyses for cancers of the 
lung, breast, and colorectum. As the total number of patients for cancers of the 
prostate and stomach was relatively small, the 45 categories were also divided into 
3 socioeconomic categories, based on tertiles of the underlying population (table A, 
appendix). 

Results of the validation of the area-based measure of socioeconomic status 
We have conducted different types of studies to validate the area-based measure of 
socioeconomic status, using data from the postal survey willch is part of the base
line data collection of the Longitudinal Study on Socio-Economic Health Differ
ences (LS-SEHD) (paragraph 3.1.4). For respondents to tile LS-SEHD postal 
survey (n= 18973), data were available on education, occupation, occupation of the 
main breadwinner, the score on the area-based measure of socioeconomic status 
and a number of health indicators. 
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Validation studies will be discussed with respect to individuals (level 1), postcodes 
(level 2) and 45 sociodemographic categories (level 3). Furthermore, the associati
on between several indicators of socioeconomic status (individual education, 
occupation and the area-based measure in 3 or 5 categories) and several health 
indicators will be discussed. 

1. Validation at the individual level 
Firstly, we validated the area-based measure at the individual level by crosstabula
ting the area-based measure in 5 socioeconomic categories (level 4) with individual 
education in 4 categories (level 1), using data of respondents (n= 18227) to the LS
SEHD survey. The results of this comparison are shown in table 3, from which we 
observe a higher percentage of respondents with a low education in the lower 
categories of the area-based measure and a higher percentage of respondents with a 
high education in the higher categories of the area-based measure. Overall, corres
pondence between the measures is moderate, the Pearson correlation coefficient 
between the area-based measure and education at the individual level was 0.25. The 
results were very similar for all possible combinations of the area-based measure (3 
or 5 categories) and education at the individual level (3, 4 or 7 categories). Similar 
values have been reported from another study" in which the Pearson correlations 
between individual-level and census tract-level socioeconomic variables ranged 
between 0.2 and 004, using several types of socioeconomic variables. These levels 
of correlations imply an underestimation of the association between individual 
socioeconomic status and cancer survival if area-based measures of socioeconomic 
status are used, under the assumption of nondifferential misclassification of 
socioeconomic status.26 

Table 3. Association between the area~based measure of socioeconomic status (5 categories) 
and individual level education (4 categories) 

Education . 
Area~based Low (1) 2 3 High (4) Total 

Low (1) 34.2 42.4 16.7 6.7 100 

2 25.4 43.7 20.4 10.5 100 

3 22.0 40.4 22.1 15.5 100 

4 19.1 37.5 24.8 18.6 100 

High (5) 14.8 34.5 25.5 25.2 100 

Total 23.3 39.4 21.8 15.5 100 

. Measured as: (1) primary school only; (2) lower vocational and lower general; (3) intermedia
te vocational and intermediate/higher general; (4) higher vocational and university 
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2. Validation at the postcode level 
Information on education at the postcode level was used by the marketing agency to 
assign each postcode to one of 45 sociodemographic categories. We selected the 
postcode areas for which at least 6 respondents were found in the LS-SEHD survey 
(381 out of a total of 2615 postcodes) and we calculated the average number of 
years of education per postcode area with the formula as described on page 30. For 
each of the 381 postcodes, the average number of years of education as derived 
from the original classification could be compared with the average number of 
years of education as calculated with the LS-SEHD survey data on education. Both 
average numbers were subsequently used to assign a postcode to one of the 5 
socioeconomic categories, applying the classification as given in table 1 (appendix). 

The distribution of postcodes across 5 socioeconomic categories based on either 
of these sets of average numbers of years of education was compared. Table 4 
shows that 52 % of the postcodes that had been assigned to the lowest category of 
the area-based measure, was also assigned to the lowest category if LS-SEHD 
survey data were used to calculate the average number of years of education. The 
percentage of postcodes which was assigned to the same socioeconomic category 
was much lower for the categories 2 to 4, wllile it was about 61 % for the highest 
category. 

The Pearson correlation coefficient between the two variables was 0.51. We 
may conclude from this exercise that although misc1assification is fairly substantial, 
validity at the postcode level is satisfactory, given that the assignment of postcodes 
to one of 45 categories by the marketing agency was based on a large number of 
socioeconomic and demographic variables, and that education was only one of 
them. 

Table 4. Association between the measure of socioeconomic status in 5 categories based on 
individual data from the LS*SEHD postal survey and from the classification of 45 
sociodemographic categories 

Categories based on LS-SEHD data 

Original Low (1) 2 3 4 High (5) Total 
classification 

Low (I) 52.3 16.6 13.5 7.3 10.3 100 

(2) 20.8 33.2 20.8 6.3 18.9 100 

(3) 19.5 9.8 24.3 9.8 36.6 100 

(4) 16.7 20.0 20.0 20.0 23.3 100 

High (5) 1.4 11.6 13.2 13.0 60.8 100 

Total 32.8 17.3 16.0 9.4 24.5 100 
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3. Validation at the level of 45 sociodelllographic categories 
We compared the average number of years of education according to marketing 
agency data for each of the 45 categories (level 3) with the average number of 
years of education according to LS-SEHD survey data. The LS-SEHD survey data 
directly apply to the inhabitants of the postcode areas included in the analysis. We 
included only 32 of the 45 sociodemographic categories in this analysis, as for 
these at least 100 respondents were found in the LS-SEHD survey. In both series 
of analyses, the calculation was done with the same formula (page 30) and using 
the same 3 categories of education. 

Table 5. Average number of years of education per sociodemographic category based on 
marketing agency data or LS-SEHD eostal survey data 

Socio- Resp. Avera~e Avera~e Socio- Resp. Avera~e Avera~e 
demo. (N) education educatlon demo. (N) education education 
cat: agencyf LS-SEHD' cat.' agencyt LS-SEHD' 

22 721 7.8 8.6 8 468 10.1 10.2 

21 181 8.2 9.0 31 301 10.2 10.2 

39 2056 8.2 9.0 6 155 10.3 11.5 

26 112 8.2 8.9 11 163 10.3 11.7 

18 256 8.5 9.0 12 822 10.6 10.5 

20 1449 8.6 9.0 27 251 10.6 10.7 

25 320 8.8 9.9 17 240 10.8 11.1 

36 182 8.9 8.5 32 192 10.9 10.7 

23 177 8.9 9.9 5 1148 10.9 10.4 

38 928 8.9 9.6 2 610 11.0 10.4 

24 162 9.2 9.9 28 176 11.0 10.3 

44 231 9.4 9.2 30 123 11.0 11.0 

7 665 9.5 9.3 4 1358 11.2 10.6 

19 1333 9.7 9.6 1239 12.8 11.9 

10 473 9.7 10.7 29 159 13.4 11.6 

9 305 9.8 10.0 3 881 13.8 11.7 

The 32 categories were ordered by the average number of years of education based on 
marketing agency data 
average years of education as calculated with data from the marketing agencr average years of education as calculated with data from the LS-SEHD eosta survey 

Table 5 shows that the variation in average number of years of education 
between the sociodemographic categories is larger when marketing agency data are 
used as compared to data from the LS-SEHD survey. This could mean that socioe-
conomic contrast is smaller in the study area of the LS-SEHD as compared to the 
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Netherlands at the national level, to which the marketing data apply. The Spearman 
rankcorrelation coefficient between these two series was 0.87, which implies that 
the area-based measure is a good indicator of the average level of education for 
each of the 45 sociodemographic categories. 

4. Study of the associatioll bellVeell socioecollomic status alld health, usillg both 
illdividual alld area-based measures of socioeconomic status 
The validation studies carried out at different levels of aggregation suggest an 
underestimation of the association between individual level socioeconomic status 
and several health measures, such as cancer survival. We determined the associati
on between the area-based measure of socioeconomic status and health and 
compared this with the effect of a number of individual measures of socioeconomic 
status on health, using data from the LS-SEHD postal survey. The measures of 
socioeconomic status in this analysis were: the area-based measure both in 5 and in 
3 categories, the education of the respondent in 7 and 3 categories, the occupation 
of the respondent in 6 categories, and the occupation of the main breadwinner in 6 
categories. Occupation was classified according to the Erikson, Goldthorpe and 
Portocarero (EGP) scheme, which consists originally of ten levels.27 The 6 cat
egories distinguished in this analysis were: (1) unskilled manual workers and low 
skilled manual workers, (2) high skilled manual workers, (3) self-employed, (4) 
routine non-manual employees, (5) lower grade professionals, (6) higher grade 
professionals. The measures of outcome were: perceived general health, SUbjective 
health complaints and chronic conditions. Perceived general health was measured 
by the answer on the question "How do you rate your health in general?". The 
answer was dichotomized into (very) good versus less than good (fairly good; 
sometimes good, sometimes bad; bad). Subjective health complaints were measured 
by means of a checklist, containing 13 questions on complaints about the heart, 
stomach, etc. This variable was dichotomized into 3 or less versus 4 or more 
complaints. Finally, the number of chronic conditions was measured through a 
checklist of 23 chronic conditions (e.g. diabetes, low back pain, cancer, heart 
disease etc), and the variable was dichotomized into none versus at least one 
chronic condition. The following confounders were taken into account: sex, age (5 
year groups), marital status (4 categories), religious affiliation (5 categories), and 
degree of urbanization (5 categories). The association between socioeconomic status 
and each of these health measures was expressed in an odds ratio and 95 % 
confidence interval, resulting from logistic regression analyses, after adjustment for 
confounding variables. 

From table 6 it can be seen that for perceived general health the gradient in odds 
ratios is the same for each measure of socioeconomic status. The odds of having 
less than good perceived general health is consistently higher in the lower 
socioeconomic categories. The strength of the association between socioeconomic 
status and perceived health is greater for the individual measures than for the area
based measures of socioeconomic status, as indicated by the odds ratios, which are 
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higher for occupation and education than for the area-based measures. The results 
for subjective health complaints and chronic conditions are similar to those for 
perceived health. Overall, the gradient for the different socioeconomic measures is 
in the same direction but much weaker when the area-based measure is used. For 
chronic conditions, the odds ratios are much smaller in general than for the other 
two health indicators and the gradient is also less consistent, especially when 
occupation is used as socioeconomic indicator. 

We conclude that the association between individual level socioeconomic status 
and health (perceived general health, subjective health complaints, chronic condi
tions) is underestimated when area-based measures of socioeconomic status are 
used. Tllis finding should be carefully extrapolated to the survival analyses of the 
Dutch study reported in this thesis, as survival is an objective health measure and 
the health measures as reported in the postal survey are subjective. We may assume 
however, that the association between individual level socioeconomic status and 
cancer survival will also be underestimated which is also indicated by the results of 
the other validation studies described in this chapter. We do not know the size of 
the underestimation however. 
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Table 6. Association between socioeconomic status and perceived general health, su~ective health 
complaints, and chronic conditions: odds ratio and 95% confidence intcrv adjusted for 
age. sex, religion. marital status and degree of urbanization 

Health measure 

SES measure % in each 
Perceived general Subjective health 
health complaints Chronic conditions 

category (less than good) (a. leas. 4) {at least 1) 

Al'cawbased 

5 categories 
1.16 (1.06-1.26) I (low) 26.6 1.92 (1.74-2.12) 1.49 (U6-1.64) 

2 14.9 1.57 (1.39-1.76) U5 (1.22-1.51) 1.13 (1.02-1.25) 
3 17.1 1.37 (1.22-1.53) 1.14 (1.02-1.26) 1.12 (1.01-1.23) 
4 14.6 1.33 (1.18-1.50) 1.16 (1.04-1.29) 1.11 (1.00-1.23) 
5 (high) 26.8 1.00 1.00 1.00 

3 categories 
1.43 (1.32-1.55) 1.12 (1.04-1.20) Low 35.4 1.71 (1.57-1.86) 

Medium 28.8 1.30 (1.19-1.42) 1.13 (1.04-1.23) 1.08 (1.00-1.16) 
High 35.8 1.00 1.00 1.00 

Education 

7 categories 
4.93 (3.93-6.20) 3.27 (2.70-3.96) 1.39 (1.18-1.63) 1 (low) 20.5 

2 23.5 3.33 (2.65-4.17) 2.27 (1.88-2.74) UO (1.11-1.52) 
3 14.7 2.25 (1.78-2.85) 1.92 (1.58-2.33) UO (1.10-1.53) 
4 14_2 2.36 (1.87-2.99) 1.90 (1.57-2.31) 1.48 (1.26-1.74) 
5 8.3 1.63 (1.25-2.11) 1.57 (1.27-1.94) 1.18 (0.99-1.42) 
6 13.5 1.60 (1.26-2.04) 1.50 (1.23-1.82) 1.18 (1.00-1.39) 
7 (high) 5.3 1.00 1.00 1.00 

3 categories . 
Low 44.0 2.67 (2.42-2.95) 1.87 (1.71-2.04) 1.17 (1.08-1.27) 
Medium 28.9 1.54 (U8-1.71) 1.34 (1.22-1.47) 1.21 (1.11-1.32) 
High 27.1 1.00 1.00 1.00 

Occupation 

Respondentt 

3.34 (2.70-4.13) 2.23 (1.83-2.71) 1.24 (1.05-1.46) 1 (low) 21.4 
2 19.5 2.58 (2.09-3.20) 1.99 (1.64-2.42) 1.25 (1.05-1.48) 
3 3.8 2.63 (1.98-3.48) 2.03 (1.55-2.65) 1.07 (0.84-1.37) 
4 23.0 1.62 (1.30-2.02) 1.42 (1.17-1.73) 1.34 (1.13-1.59) 
5 25.0 1.27 (1.02-1.57) 1.20 (0.99-1.45) 1.44 (1.22-1.71) 
6 (high) 7.3 1.00 1.00 1.00 

Breadwinner' 
I (low) 18.2 3.11 (2.55-3.78) 2.22 (1.85-2.66) 1.15 (0.99-1.34) 
2 23.2 2.44 (2.02-2.96) 1.91 (1.61-2.28) 1.23 (1.05-1.45) 
3 4.1 2.29 (1.75-2.98) 1.85 (1.44-2.38) 0.95 (0.75-1.20) 
4 19.4 1.55 (1.27-1.90) 1.51 (1.26-1.81) 1.30 (1.11-1.51) 
5 26.2 1.19 (1.02-1.45) 1.19 (0.99-1.41) 1.41 (1.20-1.66) 
6 (high) 8.9 1.00 1.00 1.00 

. n-17255 t 0-10777 

3.2.3 The British study 

In this study, an area-based measure of deprivation was used. Through the postco
de of residence at diagnosis, each patient was assigned to a census enumeration 
district and subsequently to 1 of 5 deprivation categories. In this paragraph, this 
process will be explained. Furthermore, the association between social class based 
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on individual occupation and the area-based measure will be discussed. 

CalclIlatioll of scores on the Carstairs Index 
Theoretically, 4 levels of aggregation can be distinguished in the process to derive 
the Carstairs Index, which is shown in table 7. Data on individuals were obtained 
from the 1981 census (level 1) on many variables. The smallest level of aggregati
on of census data in the British study is the level of census enumeration districts 
(level 3) (average 400 households), as census data at the postcode level was not 
directly available to us (level 2). 

Table 7. 

Level 

Data 

Level of aggregation and data used at each level to derive the area~based measure 
of material deprivation (Carstairs Index) 

Individual Postcode Census Enumeration 5 categories of 
District material deprivation 

(I) (2) (3) (4) 

socioeconomic socioeconomic and average values for 4 average values and 
and demographic demographic data indicators of distribution of 4 
data collected in material deprivation indicators of 
interviews material deprivation 

Data fi'om the 1981 census were used on 4 indicators of material deprivation24 

at the census enumeration district level. These indicators are overcrowding (persons 
in private households living at a density of more than 1 person per room, as a 
proportion of all persons living in private households), male unemployment 
(proportion of economically active males seeking work), low social class (propor
tion of all persons in private households with head of household in social class IV 
or V), and car ownership (proportion of all persons in private households without a 
car). Information on these four variables was combined into a single score: for 
each enumeration district, the average for Great Britain on the four variables was 
subtracted from the actual value and then divided by the population (Great Britain) 
standard deviation (s.d.). Then the sum of the scores on the four variables was 
calculated. 
The Carstairs scores for all enumeration districts in Great Britain were ranked from 
low ('affluent') to high ('deprived') and the distribution was divided into quintiles, 
which resulted in 5 categories of material deprivation (level 4). Each patient could 
be assigned to one of these 5 categories through the postcode of residence (level 2) 
at time of diagnosis, which was linked to the corresponding census enumeration 
district (level 3). 

Validation of the Carstairs index at the individual level 
As mentioned before, data on social class based on occupation has limitations, e.g. 
the variable is incomplete or missing for a large proportion of patients. Despite 
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such limitations, a comparison was made between two different measures of 
socioeconomic status. The fIrst is social class based on occupation of individual 
cancer patients (5 categories: I. Professional; II. Intermediate; III. Skilled and 
unskilled manual; IV. Partly skilled; V. Unskilled)" and the second is the Carstairs 
Index in 5 categories. All patients for whom both measures of socioeconomic status 
were known were selected for this comparison, which resulted in 36 % of all 
patients that had already been selected for survival analysis (n=55501). The 
percentage of patients for which both measures were known was low for the most 
common female cancers: breast (16%), uterus (19%), cervix (22%) and ovary 
(23%), but higher in the other cancers: colorectum (33%), bladder (39%) pancreas 
(42%), stomach (43%), prostate (44%), and lung (50%). 
As the distribution of social class across deprivation categories did not differ 
substantially for men and women and between cancer sites (results not shown), we 
combined data on both sexes and the 10 most common cancers. Table 8 shows a 
higher percentage of patients with social class IV or V in the lower categories of 
the Carstairs index. For social class III we found little contrast, while the percenta
ge of patients in both social class I and II was higher in the higher categories of the 
Carstairs Index. The correlation coeffIcient between social class and the Carstairs 
Index was 0.22, which is in agreement with the fIndings from the Dutch study on 
the correlation between individual and area-based measures of SES. This fInding is 
not surprising, as also in the British study we used an area-based measure of 
socioeconomic status in which several variables were used to calculate a summary 
score, and social class was only one of these variables. Again, under the assumpti
on that misclassifIcation is nondifferential, one may expect an underestimation of 
the association between deprivation and survival at the individual level if the area
based measure of deprivation is used. However, we should carefully interpret these 
fIndings, as they only apply to 36 percent of the study population and this selection 
could have resulted in a bias of the results. 

Table 8. Distribution of social class within deprivation categories, 10 most common cancer 
sites, South Thames, 1980-1989 

Social class 

Carstairs V (low) IV III II I (high) Total 

1 (low) 16.9 20.9 49.1 11.3 1.8 8.2 

2 10.7 20.1 52.8 14.2 2.2 18.3 

3 7.5 18.0 51.9 19.5 3.1 21.8 

4 5.1 16.4 50.0 23.7 4.8 24.1 

5 (high) 3.7 13.1 44.8 30.4 8.0 27.6 

Total 7.2 16.9 49.4 21.9 4.6 100 

• 36 percent of total number of patients diagnosed between 1980 and 1989 
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Socioeconomic status alld survival, using both social class alld the area-based 
measure of socioeconomic status. 
We compared the socioeconomic gradient in survival for patients for whom both 
the Carstairs index and social class were known (see table 9). It is important to 
note that the comparison was only made for a selection of patients, as only for 
about a third of all patients we did have information on both measures of socioeco
nomic status. Furthermore, the overall survival for the 3 most common cancers 
differs for this selection of patients from the survival for all patients (see also 
chapter 5). 
For cancer of the lung, the gradient in survival is more consistent and steeper when 
the Carstairs Index is used as compared to social class. For breast cancer, the 
gradient is steeper when individual social class is the measure of socioeconomic 
status. This is also true for colorectal cancer but to a larger degree; the gradient is 
absent when the Carstairs Index is used, while it is rather steep using social class 
(table 10). 
From this comparison we may draw the tentative conclusion that the association 
between individual social class and survival is underestimated for cancer of the 
breast and colorectum, and overestimated for lung cancer when the Carstairs Index 
is used. 

Table 9. Number and percentage of patients by deprivation and social class, cancers of the 
lung, breast, colorectum, South Thames, 1980~1989 

Lung Breast Colorectum 

SES Carstairs Social Class Carstairs Social Class Carstairs Social Class 

High 4949 24.5 636 3.1 1507 31.5 285 6.0 2769 29.8 548 5.9 

2 4700 23.3 3757 18.6 1100 23.0 1362 28.5 2328 25.1 2207 23.8 

3 4522 22.4 10182 50.5 1029 21.5 2317 48.5 2025 21.8 4528 48.8 

4 4013 19.9 3805 18.9 777 16.3 580 12.1 1582 17.0 1463 15.8 

Low 1979 9.8 1783 8.8 365 7.6 234 4.9 580 6.2 538 5.8 

Total 20163 100 20163 100 4778 100 4778 100 9284 100 9284 100 
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Table 10. 5 year RSR by deprivation and social class, cancers of the lung. breast, colorec-
tum, South Thames 

. Lung Breast Colorectum 

SES: Carstairs Social Carstairs Social Carstairs Social 
Class Class Class 

High 7.0 (6.2-7.8) 6.6 (4.3-8.9) 62 (58-66) 61 (54-68) 29 (27-31) 32 (27-37) 

(2) 6.5 (5.6-7.4) 7.0 (6.0-8.0) 58 (54-62) 63 (60-66) 32 (30-34) 34 (31-37) 

(3) 6.6 (5.8-7.4) 6.2 (5.6-6.8) 56 (53-59) 58 (55-61) 30 (27-33) 29 (27-31) 

(4) 5.2 (4.4-6.0) 6.1 (5.2-7.0) 56 (52-60) 51 (45-57) 26 (23-29) 26 (23-29) 

Low 5.6 (4.4-6.8) 6.3 (4.9-7.7) 55 (49-61) 51 (42-60) 30 (25-35) 23 (18-28) 

Total 6.3 (5.9-6.7) 6.3 (5.9-6.7) 58 (56-60) 58 (56-60) 30 (28-32) 30 (28-32) 

Ratio 
HighILow 1.25 1.05 1.13 1.20 0.97 1.39 

3.3 Survival analyses 

In the last paragraph of this chapter we discuss the most important measures of 
outcome in the studies reported in tWs thesis. In univariate survival analyses (para
graph 3.3.1) the measure of outcome was the relative survival rate and in the 
multivariate analyses (paragraph 3.3.2) it was the hazard ratio. 

3.3.1 Univariate survival analyses 

Cancer survival is a measure of outcome to quantify the effect of cancer detection 
and treatment on the natural history of the disease, and can simply be expressed as 
the percentage of patients alive at a certain point in time after diagnosis. However, 
two components of total mortality need to be considered. The first one is mortality 
from the specific cancer under study and the second is mortality from other causes. 
Survival rates should be calculated with adjustment for mortality from causes other 
than the specific cancer under study, to indicate the mortality which can be 
attributed to cancer. 

One way to adjust for mortality from other causes, is to obtain information on 
the cause of death of each cancer patient, followed by a survival analysis in wWch 
patients who died from other causes than the specific cancer under study are 
censored. TWs type of analysis results in the corrected survival rate and relies on 
information from death certificates. However, most cancer registries, such as the 
Eindhoven Cancer Registry, do not have access to death certificates. 
Another approach to adjust for mortality from causes other than cancer, is to 
calculate the relative survival rate, wWch does not rely on information from death 
certificates. The relative survival rate (%) is the ratio of the observed survival rate 
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in a group of cancer patients to the survival rate expected in a group similar to the 
patients in such characteristics as age and sex, but free of the specific disease under 
study.29 The expected survival rate is based on a life-table from the general 
population. In the studies reported in this thesis, we used the method of Hakuli
nen30 to calculate expected survival, with Chiang's approximation." The analyses 
were conducted with a computer program package from the Finnish Cancer 
Registry.32 

An example: a 5 year relative survival rate of 60 percent for a group of breast 
cancer patients means that after 5 years of follow-up, 60 percent of the patients is 
still alive, considering that breast cancer is the only cause of death. If a relative 
survival rate is below 100 percent it means that, during the specified time interval, 
survival was lower and mortality was higher in the patient group than in a similar 
group of persons from the general population (who were free of the cancer under 
study). A relative survival rate may become 100 percent, which implies equal 
mortality in the patient group and the comparison group from the general popula
tion, or even exceed 100 percent for some cancer sites after a long period of 
follow-up, which implies that the life expectancy of the patients under study 
exceeds that of the general population. 

In order to calculate relative survival for different socioeconomic groups, 
expected survival should be based on social class specific life tables. Such life 
tables are not available for either of the two study areas, and therefore we used one 
single life table to calculate expected survival for different socioeconomic groups: 
either the life-table of the regional population (Southeastern Netherlands for the 
registration area of the Eindhoven Cancer Registration) or the national population 
(England & Wales for the South Thames area). Through tltis procedure, expected 
survival is probably underestimated for the higher socioeconomic groups which 
results in an overestimation of the relative survival rate in these groups. For lower 
socioeconomic groups, the expected survival could be overestimated and relative 
survival underestimated. The gradient in survival by socioeconomic status may thus 
be overestimated by using a single life table to calculate expected survival for each 
socioeconomic group. A FirIllish study on breast cancer, irl which both the correc
ted and relative survival by social class were calculated, showed that the overesti
mation is rather small for all patients combined. The ratio of corrected survival 
rates for the highest and lowest social class was 1.12 using the relative survival 
rate and 1.10 using the corrected survival rate." 

3.3.2 Multivariate survival analyses 

In the studies described in this thesis, the model of Hakulinen and Tenkanen34 was 
used to study the impact of several prognostic factors simultaneously on the annual 
excess mortality due to the cancer under study. The measure of outcome in the 
multivariate analyses is the hazard ratio, which can be defmed as the probability of 
dying from the specific cancer under study (so adjusted for mortality from other 
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causes) for each category of the covariates included in the model. 
The model is a mUltiple regression model for relative survival, in which total 

mortality is a combination of additive and multiplicative risks. The addition applies 
to expected mortality for demographically similar individuals in the general 
popUlation and of the disease related mortality hazard. The latter is a multiplicative 
function of risk corresponding to the proportional hazards model: it depends on a 
covariate and a function constant by time. 
The estimation of the parameters is based on the maximum likelihood method.35 

The statistical significance of each of the parameters corresponding to each cova
riate in the model is tested by the change in deviance which has a chi-square 
distribution with the number of degrees of freedom depending on the number of 
levels of the studied covariate. The multivariate analyses were carried out with 
GUM." 
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Appendix 

Table I. Percentage of main breadwinners in 3 educational categories, the average number 
of years of education, the percentage of inhabitants and categories of the area-
based measure, for each of 45 sociodemographic categories in the Dutch study 

Sociodemo- % low % intenn % high education: % inhab, area- area-
graphic education' education' education' average Dutch based based 
category years population measure measure 

(5 cat) (3 cat) 

22 90,5 7,7 1.6 7,8 2,03 

21 77.1 16,0 3,3 8,2 1.38 

26 76,9 18,8 3,6 8,2 1.47 

39 78.1 17.6 3.7 8,2 3.61 

41 76.3 18.5 3.9 8.3 3.78 

42 71.1 24.9 3.6 8.4 0.81 

43 72.7 16.8 5.8 8.4 0.86 

18 69.6 23.5 4.8 8.5 1.24 

20 67.6 25.6 6.3 8.6 2,82 

40 64.6 25.0 7.5 8.7 3.15 

25 61.5 30.5 7.4 8.8 4.39 2 

23 61.1 29.0 8.3 8.9 2.61 2 

36 62.3 28.3 8.6 8.9 1.28 2 

38 58.4 27.6 8.8 8.9 3.22 2 

24 58.4 27.9 13.1 9.2 2.80 2 2 

45 53.3 31.8 10.6 9.2 0.80 2 2 

35 52.3 33.7 12.7 9.3 0.26 2 2 

44 46.8 34.9 12.7 9.4 1.26 2 2 

7 40.8 46.3 10.9 9.5 4,63 2 2 

37 44.7 39.7 13.9 9.6 0.92 3 2 

10 42,5 38.0 16.1 9.7 2.27 3 2 

19 41.7 40.3 14.7 9.7 4.82 3 2 

9 40.4 39.6 16.9 9.8 1.67 3 2 

33 41.8 35.4 19.9 9.9 0.32 3 2 

8 33.9 43.9 19.4 10.1 3.56 3 2 

31 33.4 45.0 20.9 10.2 5.12 3 2 

6 34.4 39.6 23.1 10.3 1.05 3 2 

II 35.5 37.6 23.9 10.3 0.38 4 2 

14 35.8 35.3 28.1 10.5 0.88 4 2 
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12 23.3 52.4 23.0 10.6 4.27 4 2 

27 24.3 49.9 24.2 10.6 2.33 4 3 

17 19.3 54.2 26.0 10.8 3.45 4 3 

5 19.3 51.6 26.9 10.9 4.52 4 3 

13 32.1 33.5 33.0 10.9 2.62 4 3 

32 23.5 45.7 29.0 10.9 1.65 5 3 

2 24.3 41.6 31.2 11.0 1.86 5 3 

28 19.4 49.7 29.6 11.0 2.60 5 3 

30 25.3 41.0 33.1 11.0 0.85 5 3 

4 13.4 54.4 31.6 1l.2 4.06 5 3 

34 15.1 36.8 47.6 12.0 0.89 5 3 

8.8 31.0 59.4 12.8 2.08 5 3 

16 7.5 24.5 67.8 13.2 0.52 5 3 

29 8.0 19.0 72.7 13.4 1.64 5 3 

15 5.4 20.9 73.6 13.5 1.25 5 3 

3 4.0 18.3 77.3 13.8 2.15 5 3 

• The percentages for low, medium and high education refer to the entire Dutch population and do not add up to 
100, as a category of students and a category 'unknown' is excluded from the calculations 





Chapter 4. Socioeconomic status and cancer survival in the 
Southeastern Netherlands 

4.1 Socioeconomic status aud breast cancer survival 
in tbe Southeastern Netherlands, 1980-1989' 

4.1.1 Introduction 

Breast cancer is the most common cancer among females in the Netherlands' as in 
many developed countries. Dutch women experience one of the highest incidence 
rates in the world.' The 5-year relative survival rate of breast cancer patients in the 
period 1975-1985 in the Southeastern Netherlands was 69%.' 

Socioeconomic differences in breast cancer survival have been reported in 
studies from the United States,' Finland,' Sweden,' Australia,' Scotland' and 
England & Wales. 9 Except for one.' these studies on patients diagnosed in the 
1960s or later, showed that breast cancer patients of low socioeconomic status 
(SES) have a higher chance of dying from their disease than breast cancer patients 
of high SES. 

This paper is the first report on the impact of SES on breast cancer survival 
in the Netherlands, a country that is characterized by a relative lack of geographi
cal and fmancial barriers to primary and specialized care. A description of the 
association between an area-based measure of SES and breast cancer survival in the 
1980s is given and possible explanations of this association were studied. Regar
ding the latter, it was tested whether the difference in survival from breast cancer 
by SES can be explained by the distribution of a number of prognostic factors: 
stage at diagnosis, morphology, and treatment. 

4.1.2 Patients and methods 

Patiellfs 
Data for this study were derived from the population based Eindhoven Cancer 
Registry, which serves an area of about one million inllabitants (about 7% of the 
Dutch population) in the Southeastern part of the Netherlands.' The registry 
identifies newly diagnosed cases of cancer through routine reports from depart
ments of pathology and radiotherapy, through inpatient records from all eight 
conununity hospitals in the region, as well as through data from specialized 
departments and hospitals outside of the region.,,10 hI this region the distance to a 
hospital is always less than 30 kilometres and that to a radiotherapy department is 
always less than 50 kilometres. All hospitals use the same criteria for the clinical 
assessment and treatment of breast cancer patients as they adhere to the guidelines 
developed by the regional Breast Cancer Study Group. II 

The records of all women diagnosed with an invasive tumour of the breast 

Schrijvers CTM, Coebergh J\VW, Heijdcll LH van dec, Mackenbach JP. 
Eur J Cancer 1995;3IA:1660-1664 
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between 1980 and 1989 (n=3959) were checked. Patients with an unknown basis 
of diagnosis (n=3), diagnosis based on autopsy (n=2), or unknown address at 
diagnosis (n=21) were excluded from the basic material. The remaining 3933 
patieuts were followed-up until July 1, 1991, through the virtually complete 
municipal registries in the area, to determine their vital status. This was unknown 
for 5 patients, thus fmally 3928 patients were included in the study. 

Both patients with (96%) and those without (4%) a histologically confirmed 
breast tumour were included in the study, as there was no systematic difference in 
the proportion of patients with a histologically confirmed breast tumour according 
to SES group. 

SES 
Because no data on the SES of individual patients was directly available from the 
cancer registry, a proxy measure of SES was used, based on the place of residence 
at time of diagnosis of each patient. Data to develop the proxy measure were 
obtained from a commercial marketing agency, which has assigned each postcode 
(average of 16 households) in our study area to one of 45 sociodemographic 
categories, using a wide range of socioeconomic and sociodemographic survey data 
at the postcode level. The central variable in our analysis is education; the agency 
provided us with information on the percentage of main breadwinners in 3 educa
tional groups (low, medium, high) for each of the 45 sociodemographic categories. 
These 3 educational groups encompassed several types of schooling, and we 
assigned an average number of years of education to each of them: 7.5 years to the 
lowest educational category (years of education between 6 and 9 years), 10 years to 
the medium educational category (years of education either 10 or 11) and 15 years 
to the highest educational category (years of education between 12 and 18). 

The information on the percentage of main breadwinners in each of these 3 
educational groups was then used to calculate a summary measure of the average 
number of years of education for each of the 45 sociodemographic categories. The 
45 categories were then ranked from low (7.8 years) to high (13.8 years) according 
to their sUllUnary score on education and 5 socioeconomic categories were con
structed, based on quintiles of the underlying population. So the highest SES 
category (1) contains about 20% of the population living in areas with the highest 
educational level, while the lowest SES category (5) contains about 20% of the 
population living in areas with the lowest educational level. Finally, each woman 
was assigned to one of the 5 categories of SES, through her postcode of residence 
at time of diagnosis. 

We validated the proxy measure of SES in a subs ample of respondents to a 
postal survey, which had been carried out in a part of the registration area of the 
Eindhoven cancer registry. 12 The subsample consisted of respondents living in one 
of 381 postcode areas for which at least 6 respondents were found in the survey, as 
the postcode area was the unit of measurement in this analysis. Each postcode 
could be assigned to one of the 5 socioeconomic categories of the proxy measure. 
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For respondents to the survey, data on the educational level was known and for 
each of the 381 postcodes, we calculated the average number of years of education 
with the survey data and then assigned each postcode to one of the 5 socioeconomic 
groups of the proxy measure (using the same procedure as with the marketing 
agency data). For each postcode we thus had two scores: (I) a score from 1 to 5 
based on data from the original classification of the marketing agency and (2) a 
score from 1 to 5 based on data from respondents to the survey. The Pearson 
correlation coefficient between the two variables was 0.51, which is rather high for 
this type of comparison. We may conclude from this exercise that validity at the 
postcode level is satisfactory, given that the assignment of postcodes to one of 45 
categories by the marketing agency was based on a large number of socioeconomic 
and sociodemographic variables, of which education was only one variable. 

Prognostic factors 
We studied the impact of a number of potential confounders and intermediate 
variables, which were treated as categorical in the analysis. As potential 
confounders of the SES-survival association we studied: age at diagnosis (3 
categories: younger than 50, 50 to 64, and 65 years or older), period of diagnosis 
(2 categories: 1980 to 1984 and 1985 to 1989) and degree of urbanization of the 
place of residence at diagnosis (3 categories: smallest, intermediate, and largest 
municipalities). The following potential intermediate variables in the association 
between SES and survival were studied: stage at diagnosis (4 categories: localized 
(only local involvement of a tumour), regional (tumour growth confined to the 
breast and regional lymph nodes), distant (spread to other organs), and unknown), 
morphology (3 categories: ductal carcinoma, lobular carcinoma or other)" and 
treatment (5 categories: surgery only, surgery plus radiotherapy, surgery plus 
endocrine therapy, surgery plus chemotherapy, and no surgery). 

Univariate analyses 
The survival time of patients was calculated as the number of days between the 
date of diagnosis and either the date of death or the end of follow-up (July I, 
1991), whatever occurred first. As no information on the exact cause of death was 
available, the Relative Survival Rate (RSR) was used to correct for deaths due to 
causes other than breast cancer. The RSR" is the ratio of the observed survival rate 
of a group of cancer patients to the expected survival rate in a group similar to the 
patient group with respect to age, sex, and calendar period of observation. In this 
study the expected survival rate is based on life tables of the population of the 
registration area of the Eindhoven Cancer Registry, which were obtained from the 
Netherlands Central Bureau of Statistics. These life-tables each applied to a 2-year 
calendar period and were age- and sex- specific. RSR's and 95 % Confidence 
Intervals (CI) were calculated with the computer program for cancer survival 
studies from the Finnish Cancer Registry. 15 
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Multivariate analyses 
The multivariate analyses were conducted with a regression model adapted to the 
RSR16 using GUM.l7 The measure of effect in the multivariate analyses was the 
hazard ratio (HR) , which expresses the probability of death from breast cancer for 
a specific category of patients relative to a reference category (with a HR of 1.00). 

The entire period of follow-up was divided into two periods: up to 5 and 6 to 
12. Because the probability to die from breast cancer was not equal for these two 
periods it was necessary to correct for this difference in HRs by including this 
variable in the model. At each step in the multivariate analysis an extra variable 
was added to a model which contained follow-up period and SES. First, possible 
confounders were added to the model and then possible intermediate variables. For 
a variable to be included in the fmal model, it had to cause a change in HRs of the 
SES variable after addition to the model. Furthermore, the reduction in deviance 
due to a variable, with a corresponding difference in degrees of freedom, using the 
chi-square distribution, had to be statistically significant (p < 0.05). 

At each step in the analysis, a test for trend with the SES variable was also 
conducted by including it as a continuous variable in the model. The reduction in 
deviance due to the continuous SES variable was then evaluated, using the chi
square distribution with 1 degree of freedom. 

4.1.3 Results 

Table 1 contains the 5- and lO-year RSR for the five SES categories, uncorrected 
for other factors. Both the 5- and lO-year RSR appeared to be higher for the higher 
SES categories, although a clear gradient was not apparent and 95% eI's over
lapped. 

Table l. 

SES 

1 (high) 

2 

3 

4 

5 (low) 

Total 

Five and ten year relative survival rate (%) according to socioeconomic status, 
breast cancer, Southeastern Netherlands, 1980·1989 

N (%) 5 year RSR% 10 year RSR% 

795 (20.2) 77 (73 - 81)' 64 (58 - 70) 

430 (10.9) 74 (69 - 79) 64 (55 - 73) 

814 (20.7) 75 (71 - 79) 65 (58 - 72) 

987 (25.1) 72 (68 - 76) 61 (55 - 67) 

902 (23.0) 73 (70 - 76) 57 (50 - 64) 

3928 (100) 74 (72 - 76) 62 (59 - 65) 

SES: socioeconomic status . 95 % confidence interval between brackets 
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The distribution of age (p < 0.001) and degree of urbanization (p < 0.001) 
differed statistically significantly per SES category (table 2), while for the other 
variables tWs was not the case: period of diagnosis (p=0.61), stage (p=0.08), 
morphology (p=O.l1), and treatment (p=0.93). For stage however, we found a 
higher percentage of patients diagnosed with a distant stage in the lower SES 
categories. 

Table 2. Distribution of possible confounders and intermediate variables according to 
socioeconomic status, breast cancer, Southeastern Netherlands, 1980~1989 

SES 

high 
100 % 

2 3 4 low 
100 % 

Total X' test 

Age 
- 49 34.1 
50 - 64 34.2 
65- 31.7 

Period of 
diagnosis 

80-84 44.2 
85-89 55.8 

Degree of 
urbanization 

Smallest 2.9 
Intermediate 52.6 
Largest 44.5 

Stage 
Local 49.6 
Regional 35.8 
Distant 5.4 
Unknown 9.2 

Morphology 
Ductal 82.4 
Lobular 10.7 
Other 6.9 

Treatment 
Su 20.1 
Su + Ra 56.2 
Su + En 7.4 
Su + Ch 7.9 
No Su 8.4 

100 % 

29.8 
33.0 
37.2 

42.8 
57.2 

3.5 
33.7 
62.8 

49.3 
31.9 
6.5 

12.3 

77.4 
13.1 
9.5 

22.1 
52.1 
8.4 
7.9 
9.5 

100 % 

25.1 
34.6 
40.3 

43.2 
56.8 

10.3 
40.4 
49.3 

46.7 
33.2 
6.3 

13.8 

82.2 
9.3 
8.5 

19.9 
55.4 
8.6 
7.9 
8.2 

100 % 

30.2 
33.8 
36.0 

43.0 
57.0 

15.9 
57.3 
26.8 

46.9 
33.6 
6.8 

12.7 

78.1 
13.5 
8.4 

22.0 
55.1 
7.9 
7.1 
7.9 

24.7 
38.5 
36.8 

46.2 
53.8 

8.3 
38.5 
53.2 

48.4 
31.8 
8.6 

11.2 

79.0 
12.6 
8.4 

22.3 
56.4 
6.5 
6.8 
8.0 

100 % 

28.6 
35.1 
36.3 

44.0 
56.0 

9.0 
46.0 
45.0 

48.0 
33.4 
6.8 
11.8 

80.0 
11.8 
8.2 

21.3 
55.4 
7.7 
7.4 
8.2 

SES: socioeconomic status; Su: Surgery; Ra: Radiotherapy; En: Endocrine therapy; 
Ch: Chemotherapy 

p < .001 

p=0.61 

p < .001 

p=0.08 

p=O.l1 

p=0.93 
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Table 3 contains the results of the multivariate analyses, showing the HRs for 
the five SES categories for the different models, with the highest SES category as a 
reference category. Period of diagnosis and degree of urbanization were added to a 
model with follow-up period and SES, and appeared to be no confounders of the 
SES-survival association and are therefore not presented in table 3. In model 1 
which included follow-up period and SES, the gradient in HRs was clear and the 
lower SES categories showed higher HRs. The p-value for the test for trend was 
0.037. 
When age was included in the model (model 2) the HRs for SES were reduced 
substantially, while the reduction in deviance was also statistically significant. The 
CIs around HRs for the five SES categories overlapped, but a gradient was 
apparent with higher HRs for the lower SES categories (test for trend, p=0.073). 

After a correction for stage (model 3), differences in HRs became much smaller 
and the gradient disappeared (p=0.841). The reduction in deviance due to stage 
was also statistically significant. Morphology (model 4) and treatment (model 5) 
changed HRs only moderately but because the reduction in deviance due to these 
variables was statistically significant, they were kept in the fmal model. 

Table 3. Hazard ratio and 95% confidence interval by socioeconomic status, breast cancer, 
Southeastern Netherlands, 1980-1989" 

SES 

high" 2 3 4 low Test for 
Model trend 

Modell: Follow-up period, and SES 

Hazard ratio 1.00 1.09 1.09 1.17 1.24 p~.037 

95% CI (0.86-1.38) (0.90-1.33) (0.97-1.41) (1.03-1.49) 

Model 2: Follow-up period, SES, and age 

Hazard ratio 1.00 1.06 1.04 1.15 1.18 p~.073 

95% CI (0.84-1.33) (0.86-1.26) (0.96-1.38) (0.99-1.42) 

Model 3: Follow-up period, SES, age, and stage 

Hazard ratio 1.00 1.09 1.04 1.06 1.03 p~.841 

95% CI (0.88-1.34) (0.87-1.25) (0.90-/.26) (0.87-1.22) 

Model 4: Follow-up period, SES, age, stage, and morphology 

Hazard ratio 1.00 1.07 1.04 1.06 1.03 p~.802 

95% CI (0.87-1.33) (0.87-1.24) (0.90-/.26) (0.87-1.22) 

Model 5: Follow~up period, SES, age, stage, morphology. and treatment 

Hazard ratio 1.00 1.04 1.03 1.04 1.03 P ~O. 792 
95% CI (0.84-1.29) (0.87-1.23) (0.88-1.23) (0.87-1.22) 

SES: socioeconomic status; CI: confidence interval· reference category 
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4.1.4 Discussion 

Our results suggest that socioeconomic differences in breast cancer survival exist in 
the Netherlands: after a correction for age, mortality due to breast cancer was 18 
percent higher in the lowest SES category than in the highest SES category. 
Although CIs for the different SES categories overlapped, a gradient in HRs for 
different SES categories was apparent (p=O.073). Socioeconomic differences in 
breast cancer survival could mainly be ascribed to differences in the stage-distribu
tion between the SES categories, particularly to differences in the percentage of 
patients diagnosed with a metastasis, which was 8.6 for the lowest and 5.4 for the 
highest SES category. 

Before we continue with the interpretation of our fIndings, some methodological 
issnes concerning the proxy measure of SES have to be considered. The measure of 
SES is ecological and based on the average number of years of education per 
postcode area of residence, and therefore misciassifIcation, resulting in an 
underestimation of the SES-survival gradient, cannot be ruled out. The results from 
our validation study showed however, that our measure of SES is a very reasonable 
indicator of SES at the postcode level. 
The postcode of residence at the time of diagnosis was used to assign each patient 
to a socioeconomic category. The area of residence of a patient and therefore her 
SES score could have changed during the follow-up period. It seems very unlikely 
however that migration after the diagnosis of cancer was differential according to 
SES. 
Due to the use of one single life-table to correct for other causes of death than 
breast cancer, we may have overestimated the gradient in survival by SES. 
Expected survival might be overestimated for lower SES groups and therefore 
relative survival is underestimated and the HR is overestimated. For higher SES 
groups, expected survival might be underestimated, and therefore the relative 
survival overestimated and the HR underestimated. In a Finnish study, it was 
shown that this overestimation of the SES-survival gradient is probably not very 
large.' In this study, the socioeconomic gradient in both corrected survival (censo
ring of cases dying from other causes than breast cancer) and relative survival were 
calculated. The ratio of survival rates of the highest and lowest social ciass was 
somewhat higher when the RSR was used (1.12) as compared to the corrected 
survival rate (1.10). This overestimation of the SES-survival gradient is probably 
smaller in the Netherlands than in Finland, as socioeconomic variation in general 
mortality is smaller in the Netherlands than in Finland." 

A direct comparison of our fIndings with those from other studies"· is rather 
diffIcult, as studies differ in design and data analysis. In most studies a better 
survival for higher SES groups was found. However, in a study on English breast 
cancer patients diagnosed between 1971 and 1981, a non-signifIcant better survival 
was found for council tenants (low SES) than for owner-occupiers (high SES)? In a 
study on Swedish breast cancer patients (period of diagnosis 1961-1979) the RSR 
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of white collar workers (high SES) was about seven percent higher than that of 
blue collar workers (low SES), without a correction for other prognostic factors. 6 

The relative risk of case fatality in low SES women from South-Australia (1977-
1982) was 1.35 (95% CI: 1.04-1.74) after a correction for age and histology.7 Five 
year survival was 66 % in the highest SES group and 55 % in the lowest SES group 
in patients diagnosed in west of Scotland in the period 1980-1987, using an area
based measure of SES.' Even in studies which adjusted for differences in stage
distribution across SES groups, a statistically significant higher risk of dying for 
the lowest SES group was found,'" which is not the case in our study. For Finnish 
breast cancer patients (1971-1980) from the highest social class, the relative risk of 
dying after a correction for age, period of diagnosis, and stage was 0.78 (95% CI: 
0.68-0.90).' Women from the United States (1979-1983) living in areas with at 
least 35% working class, experienced a relative risk of mortality of 1.52 (95% CI: 
1.28-1.88), compared to women living in areas with less than 35 % working class, 
adjusted for race, age, stage, and histology. 4 Our results are thus in the same 
direction as those from most studies conducted in other countries. The strength of 
the association seems to be relatively weak however in the Netherlands, with an 
age corrected HR for the lowest SES category of 1.18. 

The most important explanatory factor of socioeconomic differences in breast 
cancer survival in our study was stage of disease at diagnosis. In several studies, it 
was found that women from lower SES groups are diagnosed with more advanced 
stages of breast cancer than women from higher SES groupS.'·I'." Such differences 
in stage distribution may be related to the length of delay between the occurrence 
of 'the first symptoms and the time of diagnosis, which might be shorter in more 
educated and better informed women. In some studies, delay was found to be 
longer for women of lower SES,"·24 and a longer delay was found to be related to 
more advanced stages of breast cancer,24." while it is related to lower survival." 

In our study, stage was only moderately associated with SES, as only a distant 
stage was more common among lower SES women. Credit to this moderate 
association may be good access to primary and specialized care in the Southeastern 
Netherlands, as a result of relatively short distances to a hospital, good supply of 
health services, and a health insurance system without major financial obstacles: in 
the study-period only 0.4% of the Dutch population was uncovered by health 
insurance.27 

Less attention has been given to socioeconomic differences in treatment as an 
explanation for survival differences. It could be argued that the choice of treatment, 
given the extent of disease at diagnosis, might be related to the SES of breast 
cancer patients. Although we found no differences in treatment according to SES 
after adjustment for stage (results not shown), socioeconomic differences in the 
quality of treatment of breast cancer patients may exist. Such differences could not 
be evaluated however through the rather crude indicator of treatment used in this 
study. In any case, such differences cannot be responsible for large differences in 
survival in the Netherlands. 
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Our findings on the influence of stage on socioeconomic differences in breast 
cancer survival indicate that, with regard to secondary prevention of breast cancer, 
special attention should be given to women of lower SES. During the study period, 
a breast cancer screening program at the population level was absent, and it is now 
being implemented in the Netherlands. Through health education programs, women 
from lower SES groups should be extra stimulated to participate in such a scree
ning program as well as to practice breast self examination. Such programs, 
together with keeping up good general access to health care services for the entire 
population, may lead to a further reduction of socioeconomic differences in breast 
cancer survival in the Netherlands. 
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4.2 Socioeconomic variation in cancer survival in the Southeastern 
Netherlands, 1980-1989' 

4.2.1 Introduction 

57 

Socioeconomic variation in the survival of patients with cancer has been reported 
for a variety of cancer sites in studies from several countries. In general, patients 
with a low socioeconomic status (SES) live for a shorter period after a cancer 
diagnosis than patients with a high SES, although tlus is not true to the same extent 
for each cancer site.' 

Several prognostic factors for cancer have been mentioned as possible explana
tory factors for socioeconomic variation in cancer survival. The most important is 
stage of disease at diagnosis, with more advanced disease among patients in lower 
SES groups. Other possible explanations are differences in treatment, host resis
tance, and tumour characteristics? 

This is the first combioed report on socioeconomic variation in survival from 
the most COIlUnon cancer sites in the Netherlands, a country characterized by good 
general access to the health care system at the level of general practitioner and 
specialized care. This equal access is reflected in a good supply of health services 
and a health insurance system without major fmancial obstacles. Less than 1 % of 
the Dutch population was not receiving health insurance coverage in the study 
period.3 The basic coverage of health services by health iosurance was sufficient 
generally and did not vary clearly by type of health insurance. Furthermore, in the 
study region, the distance to a hospital is always less than 30 kilometres, and the 
distance to the only radiotherapy department is always less than 50 kilometres. 

In this paper, we describe socioeconomic variation in survival from cancer of 
the lung, breast, colorectum, prostate, and stomach, and we tried to explaio such 
variation by studying the distribution of a number of prognostic factors (stage at 
diagnosis, histological type, and treatment) across socioeconomic groups. 

4.2.2 Patients and methods 

Data source 
Data for this study came from the Eindhoven Cancer Registry, a population based 
cancer registry, which included data for an area of about one million inhabitants 
(approximately 7% of the Dutch population) in the Southeastern Netherlands. 

The registry identified newly diagnosed cases of cancer through routine reports 
from departments of pathology and radiotherapy, through inpatient records from all 
eight commumty hospitals io the region, and through data from specialized depart
ments and hospitals outside of the region. 4-6 

Schrijvers CTM, Coebergh J\VW, Heijden LH van der, Mackenbach IP. 
Cancer 1995;75:2946-2953 
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Patients 
All patients diagnosed from 1980 to 1989 with an invasive tumour of the lung 
(n=4591), breast (n=3928), colorectum (n=3558), prostate (n= 1484), or stomach 
(n = 1455) were selected for study. 

Socioecollomic statlls 
Data on the socioeconomic status of individual patients were not available in the 
cancer registry. Therefore, we used a measure of SES based on the postcode of 
residence at the time of diagnosis for each patient. In the Netherlands, a marketing 
agency assigned each postcode sector, with an average of 16 households, to 1 of 45 
categories of a sociodemographic classification based on various data sources. The 
original classification of 45 categories was divided into 5 broader categories, 
constructed by ranking the 45 categories by the average number of years of 
education of the main breadwinners in the corresponding areas from low (7.8 
years) to high (13.8 years), and by dividing this distribution into quintiles. Because 
the total number of patients with cancer of the prostate and stomach was relatively 
small, the 45 categories also were grouped into 3 categories, based on tertiles of 
the underlying population. 

We validated the proxy measure of socioeconomic status with data from the 
baseline measurement of a prospective cohort study that began in 1991. For this 
study, an aselect sample (stratified by age, degree of urbanization, and 
socioeconomic status) of approximately 27000 persons was drawn from the popula
tion registers in an area in the Southeastern part of the Netherlands, an area which 
is completely included in the Eindhoven Cancer Registry. The persons in this 
sample received a postal questionnaire; the response rate was 70.1 % (n= 18973)'. 
The postal survey provided information on the education of the respondents who 
also could be assigned through their postcode of residence to 1 of the 45 categories 
of our sociodemographic classification. The educational status and proxy measure 
were known for 18227 respondents, and this was the number of respondents that 
we used for two types of validation studies. Firstly, validity at the level of the 45 
sociodemographic categories was assessed. For each of the 45 categories of the 
classification, we calculated the average number of years of education a second 
time, using the postal survey data. The 45 categories then were ranked a second 
time according to the average number of years of education based on these postal 
survey data. The rank-correlation coefficient between the two series ([1) average 
number of years of education based on the original classification given by the 
marketing agency (2) average number of years of education based on the postal 
survey data) was 0.87. Secondly, validity at the individual level was assessed by 
calculating the Pearson correlation coefficient between individual education in 7 
categories (survey data) and the area-based measure in 5 categories, which was 
0.30. The proxy measure was, thus, a reasonable indicator of the socioeconomic 
status at the aggregate level, whereas it was a less valid measure of the 
socioeconomic status at the individual level. This suggests that we may underesti-
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mate the association between SES and survival at the individual level. 8 

Progllostic Jactors 
We studied the impact of available prognostic factors on the association between 
socioeconomic status and survival, as possible confounders (age, sex, period of 
diagnosis, and urbanization) and intermediate factors (stage at diagnosis, histologi
cal type, and treatment). Furthermore, subsites were distinguished for cancer of the 
colorectum ([1] rectum, [2] sigmoid, [3] ascending colon, [4] transverse and 
descending colon, and [5] other subsites)) and stomach ([1] cardia, [2] pylorus and 
[3] stomach excluding cardia and pylorus). Age was studied in several categories, 
taking the varying age distribution of cases per cancer site into account: lung (-59, 
60-69, and 70+ years), breast (-49, 50-64, and 65+ years), colorectum (-59, 60-
69, 70-79, and 80+ years), prostate (-69, 70-79, and 80+ years) and stomach (-
59, 60-69, and 70+ years). The period of diagnosis (1980-1989) was divided in 
two 5-year periods because the survival was better in the second 5-year period for 
most cancer sites. Degree of urbanization of the place of residence at diagnosis was 
studied in 3 categories: smallest, intermediate, and largest municipalities. Tumour 
staging initially was based on the International Union Against Cancer classification 
of malignant tumours'. Each patient was assigned to one of four stage categories 
that we distinguished as localized (tumour confmed to the organ of origin), regional 
(spread to regional lymph nodes), distant (spread to other organs), and unknown. 
For cancer of the prostate, localized and rarely classified regional tumours were 
combined. The histological classification for cancer of the lung was small cell and 
non small cell; for the breast it was ductal, lobular, and other; and for the colorec
tum, prostate, and stomach it was adenocarcinoma and other. The classification of 
treatment for cancer of the lung was chemotherapy, surgery, no treatment, other; 
for the breast it was surgery, surgery plus radiotherapy, surgery plus endocrine 
therapy, surgery plus chemotherapy, and no surgery; for the colorectum it was 
surgery, surgery plus radiotherapy, other, and no treatment; for the prostate it was 
surgery, surgery plus other treatment, endocrine therapy plus other treatment, 
other, no treatment; and for the stomach it was surgery, other, and no treatment. 

Survival allalyses 
The patients were followed actively through municipal popUlation registries to 
determine their vital status as of July I, 1991. These registries have a virtually 
complete coverage of the population and are maintained continuously with respect 
to deaths and changes of address. Patients who moved from the study area were 
traced through the municipal registry of their new place of residence. Less than 1 % 
of all patients proved to be lost to follow-UplO. 

The survival time of each patient was calculated as the number of days between 
the date of diagnosis and either the date of death or the end of follow-up (July I, 
1991), whichever occurred first. The survival time then was divided by 365.25 to 
calculate the survival time in years. 
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Because no information on the exact cause of death was available, the Relative 
Survival Rate (RSR) expressed as a percentage was used to correct for deaths due 
to other causes than the cancer under study. The RSR is the ratio of the observed 
survival of a group of patients with cancer to the expected survival, which is the 
survival they would experience if they were subject to the same overall mortality as 
a group from the general population similar to the patient group with respect to 
age, sex, and calendar period of observation. II The expected survival rate is 
calculated with life tables for the regional population, which were obtained from 
the Netherlands Central Bureau of Statistics. Survival analyses were conducted with 
the computer program for cancer survival studies from the Finnish Cancer Regis
try. 12 

The multivariate analyses were conducted with a regression model adapted to 
the RSR13 using Generalized Linear Interactive Modelling (GUM)." The measure 
of effect in these analyses was the hazard ratio (HR), which gives the probability of 
death from the type of cancer under study for a specific group of patients relative 
to a reference category, which has a hazard ratio of 1.00. 

In this study, we present HRs that apply to the entire period of follow-up, 
which was divided into two periods (up to 5 and 6-12 years). Because the probabil
ity of death from cancer was not equal for these two periods, it was necessary to 
correct for this difference in hazards by including this variable in the model. We 
started with a model that contained duration of follow-up in two periods (up to 5 
and 6-12 years) and SES. We first added the possible confounders (age, sex, period 
of diagnosis, urbanization), followed by subsite for colorectum and stomach cancer, 
and then the intermediate factors for all sites (stage, histological type, and treat
ment). The addition of each factor was evaluated by testing for statistical signifi
cance (P < 0.05) the reduction in deviance caused by that factor, with a corres
ponding difference in degrees of freedom, as compared with the model without the 
factor. At each step in the analysis, a test for trend with the SES variable also was 
conducted by including it as a continuous variable in the model. The reduction in 
deviance due to the continuous SES variable then was evaluated using the chi
square distribution with 1 degree of freedom. 

4.2.3 Results 

Univariate Analyses 
Table 1 shows the 5-year relative survival rate by site and SES. For lung cancer 
the 5-year RSR was higher in the higher SES groups, although the highest SES 
group had a lower 5-year RSR than the second highest SES group. For breast 
cancer, we observed the same pattern, with the highest 5-year RSR in the higher 
SES groups, but the gradient was not consistent. For colorectal cancer, the 5-year 
RSR was also higher in the higher SES groups, with a clear gradient in survival 
according to SES. The 5-year RSR for cancer of the prostate was slightly lower in 
the lower SES groups, whereas for stomach cancer, the highest 5-year RSR was 
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observed in the lowest SES group, with a clear gradient. 

Table 1. Five year relative survival rate, 95% confidence interval, and number of cases, by 
cancer site and socioeconomic status, Southeastern Netherlands, 1980-1989 

SES 

Cancer High (2) (3) (4) Low Total 
site 

Lung RSR% 15 17 14 12 11 13 
95% C[ 12-18 13-21 11-17 9-15 9-13 12-14 
No. of cases 717 420 944 1172 1338 4591 

Breast RSR% 77 74 75 72 73 74 
95% C[ 73-81 69-79 71-79 68-76 70-76 72-76 
No. of cases 795 430 814 987 902 3928 

Co1o- RSR% 55 54 50 48 49 51 
rectum 95% C[ 50-60 47-61 45-55 44-52 45-53 48-54 

No. of cases 688 378 706 865 921 3558 

High Intermediate Low Total 

Prostate RSR% 61 60 59 60 
95% C[ 53-69 52-68 52-66 55-65 
No. of cases 427 482 575 1484 

Stomach RSR% 18 20 25 22 
95% C[ 13-23 15-25 21-29 19-25 
No. of cases 310 493 652 1455 

SES: socioeconomic status; RSR: relative survival rate: CI: confidence interval 

Prognostic Factors 
Regarding the distribution of prognostic factors across SES groups, we only found 
a few clear patterns. For breast cancer, the percentage of women diagnosed with a 
metastasis was higher in the lower SES groups: low (I): 8.6, (2): 6.8, (3): 6.3, 
(4): 6.5, high (5): 5.4. For stomach cancer, the percentage of patients diagnosed 
with a metastasis was 32 in the highest SES group, 29 in the intermediate category, 
and 27 in the lowest category. 

Multivariate Analyses 
The results of the multivariate analyses are shown in tables 2-6. Prognostic factors 
that did not significantly improve the fit of the preceding model are neither 
presented in these tables nor mentioned in tbe text. 

For lung cancer (table 2), higher hazards were found in the lower SES groups 
in a model with follow-up period, SES and age (model I). Adjustment for stage 
(model 2), histological type (model 3), and treatment (model 4), did not change the 
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hazard ratios for SES substantially. In the final model (follow-np period, SES, age, 
stage, histological type, and treatment), the gradient in survival by SES was still 
apparent, with an excess hazard of death of 16% in the lowest SES group. At each 
step in the analysis, the hazard ratio from the test for trend on the SES variable 
was approximately 1.05. 

Table 2. Hazard ratio and 95% confidence interval by socioeconomic status, lung cancer, 
Southeastern Netherlands, 1980-1989 

SES 

High" 2 3 4 Low Test for 
trend 

Modell: Follow-up period, SES, and age 

Hazard Ratio 1.00 0.97 1.05 1.14 1.18 1.05 
95% CI 0.80-1.18 0.90-1.24 0.98-1.33 1.02-1.36 1.01-1.08 

Model 2: Follow-up period, SES. age, and stage 

Hazard Ratio 1.00 0.97 1.06 1.15 1.17 1.05 
95 % CI 0.81-1.15 0.92-1.22 1.01-1.32 1.03-1.34 1.02-1.08 

Model 3: Follow-up period, SES, age, stage, and histology 

Hazard Ratio 1.00 0.98 1.06 1.15 1.18 1.05 
95% CI 0.82-1.16 0.93-1.22 1.01-1.32 1.04-1.34 1.02-1.08 

Model 4: Follow-up period, SES, age, stage, histology, and treatment 

Hazard Ratio 1.00 1.02 1.07 1.15 1.16 1.04 
95% CI 0.87-1.19 0.94-1.21 1.02-1.30 1.03-1.31 1.01-1.07 

SES: socioeconomic status; CI: confidence interval 
• Reference category 

In a model with follow-up period, SES, and age for breast cancer (modell, 
table 3), a clear gradient in hazards by SES was found (HR, test for trend: 1.04), 
with an 18% excess hazard of death in the lowest SES category. After a correction 
for stage (model 2), differences in HRs between SES groups became much smaller, 
and the gradient disappeared (HR, test for trend: 1.00). Histological type (model 3) 
and treatment (model 4) changed the HRs for SES only moderately, and from the 
final model (model 4), which contains follow-up period, SES, age, stage, 
histological type, and treatment, no gradient in HRs by SES emerged (HR, test for 
trend: 1.00). 
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Table 3. Hazard ratio and 95% confidence interval by socioeconomic status, breast cancer, 
Southeastern Netherlands, 1980-1989 

SES 

High' 2 3 4 Low Test for 
trend 

Model I: Pollow-up period, SES, and age 

Hazard Ratio 1.00 1.06 1.04 1.15 1.18 1.04 
95% CI 0.84-1.33 0.86-1.26 0.96-1.38 0.99-1.42 1.00-1.09 

Model 2: Follow*up period, SES, age, and stage 

Hazard Ratio 1.00 1.09 1.04 1.06 1.03 1.00 
95% CI 0.88-1.34 0.87-1.25 0.90-1.26 0.87-1.22 0.97-1.04 

Model 3: Follow*up period, SES, age, stage, and histology 

Hazard Ratio 1.00 1.07 1.04 1.06 1.03 1.00 
95% CI 0.87-1.33 0.87-1.24 0.90-1.26 0.87-1.22 0.97-1.04 

Model 4: Fo!low*up period, SES, age, stage, histology, and treatment 

Hazard Ratio 
95% CI 

1.00 1.04 1.03 1.04 1.03 1.00 
0.84-1.29 0.87-1.23 0.88-1.23 0.87-1.22 0.97-1.04 

SES: socioeconomic status; CI: confidence interval 
. Reference category 

Table 4. Hazard ratio and 95% confidence interval by socioeconomic status, colorectal 
cancer, Southeastern Netherlands, 1980~1989 

SES 

High' 2 3 4 Low 

Modell: Follow*up period, SES, age. and subsite 

Hazard Ratio 1.00 1.00 1.06 1.15 1.17 
95% CI 0.79-1.28 0.87-1.30 0.95-1.40 0.97-1.41 

Model 2: Follow*up period. SES, age. subsite. and stage 

Hazard Ratio 1.00 1.06 1.11 1.27 1.20 
95% CI 0.86-1.32 0.93-1.33 1.07-1.50 1.02-1.41 

Model 3: Follow*up period, SES, age. subsite, stage, and histology 

Hazard Ratio 1.00 1.08 1.14 1.27 1.18 
95% CI 0.87-1.33 0.95-1.35 1.07-1.50 1.01-1.39 

Model 4: Follow*up period, SES, age, subsite, stage. histology, and treatment 

Test for 
trend 

1.05 
1.00-1.09 

1.05 
1.01-1.09 

1.05 
1.01-1.09 

Hazard Ratio 
95% CI 

1.00 1.06 1.14 1.27 1.14 1.04 
0.86-1.31 0.95-1.35 1.08-1.50 0.97-1.34 1.00-1.08 

SES: socioeconomic status; CI: confidence interval. 
* Reference category 
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For colorectal cancer, a clear gradient (HR, test for trend: 1.05) in HRs by SES 
was found in a model that included follow-up period, SES, age, and subsite (table 
4). Adjustment for stage caused an increase of the HRs for SES, especially in the 
second lowest category (model 2), whereas adjustment for histological type (model 
3) and treatment (model 4) caused only minor changes in the HRs. In the final 
model (follow-up period, SES, age, subsite, stage, histological type, treatment), the 
SES-survival gradient still existed (HR, test for trend: 1.04) but was interrupted in 
the second lowest category. 

For cancer of the prostate (table 5) the intermediate and low SES group showed 
a higher HR than the high SES group in model 1 (SES and age). After adjustment 
for stage (model 2) and treatment (model 3), the HRs in the final model (SES, age, 
stage, and treatment) remained unchanged as compared with the first model. The 
association between SES and survival was weak, however, as the confidence 
intervals around the HR from the tests for trend were broad. 

The hazards in the lowest and intermediate SES groups for stomach cancer 
(table 6) were lower than the hazard for the highest SES group (model I, follow-up 
period, SES, age, and subsite). The gradient in survival by SES from this model is 
not statistically significant, however (HR test for trend: 0.95). After adjustment for 
stage (model 2), socioeconomic differences in HRs disappeared (HR, test for trend: 
0.99), whereas adjustment for treatment (model 3) caused a minor change in HRs. 
In the final model (follow-up period, SES, age, subsite, stage, and treatment), the 
gradient in hazard by SES had disappeared (HR, test for trend: 0.99). 

Table 5. Hazard ratio and 95% confidence interval 
cancer, Southeastern Netherlands, 19804 1989 

SES 

High' Intermediate 

Model I: SES and age 

Hazard Ratio 1.00 1.05 
95% C[ 0.77-1.43 

Model 2: SES, age, and stage 

Hazard Ratio 1.00 1.13 
95% C[ 0.85-1.50 

Model 3: SES, age, stage, and treatment 

Hazard Ratio 1.00 1.07 
95% C[ 0.81-1.42 

SES: socioeconomic status; CI: confidence interval. 
• Reference category 

by socioeconomic status, prostate 

Low Test for 
trend 

1.20 1.10 
0.95-1.59 0.95-1.26 

1.20 1.09 
0.92-1.56 0.96-1.24 

1.20 1.10 
0.93-1.56 0.96-1.25 
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Table 6. Hazard ratio and 95 % confidence interval by socioeconomic status, stomach can
cer, Southeastern Netherlands, 1980-1989 

SES 

High' Intermediate 

Modell: Follow-up period, SES, age, and subsite 

Hazard Ratio 
95% Cl 

1.00 0.92 
0.71-1.20 

Model 2: Follow-up period, SES, age, subsite, and stage 

Hazard Ratio 
95% Cl 

1.00 1.04 
0.84-1.29 

Low 

0.89 
0.69-1.15 

0.99 
0.81-1.21 

Model 3: Fonow-up period, SES, age, subsite, stage, and treatment 

Hazard Ratio 
95% CI 

1.00 1.06 
0.86-1.31 

SES: socioeconomic status; CI: confidence interval 
. Reference category 

4,2.4 Discussion 

1.00 
0.82-1.21 

Test for 
trend 

0.95 
0.84-1.07 

0.99 
0.89-1.09 

0.99 
0.90-1.09 

Our results indicate that socioeconomic variation in survival of patients with cancer 
of common sites exists in the Netherlands. After adjustment for confounding 
variables, up to 20% hlgher hazards of death were found for patients from low SES 
areas diagnosed with cancer of the lung, breast, colorectum, and prostate as 
compared with patients from high SES areas. For stomach cancer, a hlgher hazard 
of death was found for patients from high SES areas. Overall, socioeconomic 
variation in survival was small, and for cancers of the lung, colorectum and 
prostate, it could not be explained by the distribution of the prognostic factors 
stage, histological type, and treatment. For breast and stomach cancer, socioecono
mic differences in survival could be ascribed mainly to differences between SES 
categories in the percentage of patients diagnosed with a metastasis. 

Some methodological issues could influence the interpretation of our results. 
First, like many other previous investigators in this area, we used an ecological 
measure of SES, which was assigned to each individual patient according to the 
postcode of residence at the time of diagnosis. The results of our validation study 
on the socioeconomic score indicate that this measure was an appropriate indicator 
of socioeconomic status at the aggregate level, whereas its use may lead to an 
underestimation of socioeconomic variation at the individual level. 

Secondly, to correct for other causes of death than the specific cancer under 
study, we could not use SES-specific life tables, because these are not available in 
the Netherlands. The expected survival of patients from lower SES groups may be 
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overestimated using a life table of the total regional population, which results in an 
underestimation of the RSR and overestimation of the HR for the lower SES 
groups. For patients in the higher SES groups, the expected survival rate probably 
was underestimated, resulting in an overestimation of the RSR and underestimation 
of the HR. Thus, using one single life table may have resulted in an overestimation 
of the socioeconomic gradient in relative survival, except for stomach cancer for 
which we found a reverse association between SES and survival. Karjalainen and 
Pukkala" determined breast cancer survival by social class with two different 
measures of survival. First, they used the corrected survival rate in which cases 
dying from other causes than breast cancer were censored and no life tables from 
the general population were needed. Secondly, they used the relative survival rate, 
with the expected survival based on the life table for the entire Fitmish population. 
The overestimation of the social class-survival gradient using the RSR as measure 
of outcome was small; the ratio of survival rates of the highest and lowest social 
class was slightly higher when the RSR was used (l.12) as compared with the 
corrected survival rate (1.10). We have no reason to assume that the overestimation 
of the SES-survival gradient was larger in the Netherlands than in Finland. 

The higher risk of dying from cancer for patients from lower SES areas also 
was found in other studies on cancer of the lung>, breast""·, colon'·16.17.21.", 
rectumI6.'I.", colorectum", and prostate.16." A higher survival rate from stomach 
cancer in the lower SES groups was found in one study in females but not in 
males.' A few studies showed no association between SES and survival from 
cancers of the lungI6.1? or stomachl6 or a better survival in lower SES groups for 
cancers of the prostate>, breast', and rectum in females but not itl males.' 
Socioeconomic differences in survival found in other studies generally were of 
similar magnitude as in our study, with the exception of breast cancer, for which 
substantially higher relative risks of dying were found in other studies. I Therefore, 
in the Netherlands, a country with fairly equal access to health care services, we 
found similar gradients of survival by socioeconomic status as in other countries. 

In our study, stage of disease at diagnosis explained most of the socioeconomic 
variation in breast and stomach cancer survival. In other studies on breast cancer, 
the socioeconomic gradient in survival could not be entirely explained by the 
distribution of stage across socioeconomic groupS.I'.I' The association between SES 
and breast cancer stage in our study may be caused by socioeconomic differences 
in the length of delay between the occurrence of the first symptoms and the time of 
diagnosis. Women with a high SES women may have a greater tendency to seek 
medical advice for cancer symptoms than women with a low SES. We found that 
stage could not explain the socioeconomic variation in survival for cancer of the 
colorectum, lung, and prostate, which concurred with the results from others on 
colorectal'I." and prostate cancer.2' Treatment was studied in broad categories and 
was associated with stage. After adjustment for stage, no substantial influence of 
treatment on the socioeconomic survival gradient was found. 

Our fmdings show that fairly equal access to health care services, a situation 
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which has been achieved in the Netherlands, does not guarantee equal survival 
chances for all cancer patients. Because we mainly focused our research on stage at 
diagnosis (assumed to be related to access to the health care system), the next step 
would be to study other possible determinants of socioeconomic variation in cancer 
survival. Such determinants include host factors such as nutritional status, psycho
logical well being, social support, inunune response, tumour aggressiveness, and 
co-morbidity, and factors other than access, which determine quality of care, such 
as hospital size and type and adherence to guidelines. 
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Southeastern NetllelJands 

4.3 Validation of cancer prevalence data from a postal survey by 
comparison with cancer registry records' 

4.3.1 Introduction 

69 

In measuring the prevalence of chronic health conditions, many epidemiologic 
investigations rely on self-reports of respondents to a health interview survey 
containing a checklist of chronic conditions. Only a few studies have reported on 
the validity of these data, on the basis of comparisons with either clinlcal examin
ations or medical records.'·11 In general, the results are disappointing at the indivi
dual level, but it has remained unclear to what extent prevalence estimates, both for 
the total population and for subpopulations, are really biased. 

This paper reports the results of a study that aimed to validate data on self
reported cancer prevalence obtained through a postal survey conducted in the 
Southeastern Netherlands in 1991. We had the rather unique opportunity to 
compare self-reported cancer prevalence at the individual level with data on cancer 
prevalence from a popUlation based cancer registry in the same area, which was the 
gold standard in this study. This enabled us to assess the effect of misclassification 
on the prevalence estimate for the whole population, and to assess the effect of 
differential misclassification on estimates of prevalence ratios by age, sex, educa
tion, and urbanization. 

4.3.2 Materials and methods 

In 1991, a postal survey was conducted among 27070 nonlnstitutionalized inhabi
tants (15-74 years) of the Southeastern part of the Netherlands. The municipal 
registries were used as a sampling frame. These registries have a practically 
complete coverage of the population and are kept up-to-date continuously with 
respect to births, deaths, changes in marital status, and changes of address. The 
response rate of the survey was 70.1 percent, which resulted in a study population 
of 18973 respondents. This survey is part of the baseline measurement of a 
prospective cohort study. 12 

One of the questions in the survey was: "Do you currently suffer from any of 
the following chronlc conditions or did you suffer from any of these during the last 
five years?" A list of 23 chronlc conditions was then presented, one of which was 
"malignant disease or cancer". 

The answer to tllis question (yes or no) was linked with records from the 
Eindhoven Cancer Registry. 13 This population based cancer registry serves an area 
of about one million inhabitants, containing the area where the survey took place. 
The registry identifies newly diagnosed cases of cancer through routine reports 

Schrijvers CTM, Stronks K, Mheen DH van de, Coebergh JWW, Mackenbach JP. 
Am J Epidemiol 1994;139:408-414 



70 Chapter 4 

from departments of pathology and radiotherapy and through inpatient records from 
all community hospitals in the region, as well as through data from specialized 
departments and hospitals outside of the region." Incident cases of primary 
nomnelanoma skin cancer are also registered"·I4, for which outpatient dermatology 
records are also checked. 

Survey data and registry records were linked in a two-step procedure. First, a 
combination of the respondent's date of birth and the first two characters of his or 
her last name at birth was used as a linking key. For respondents to the survey, 
these data came from the municipal registries and were missing for 468 respon
dents. In a second step, these and other data (such as sex, initials, surname, 
address, and postal code) that were present in both the cancer registry and the 
survey were used for a visual inspection, checking the correctness of matches 
which appeared in the first step. Finally, the registry records were searched 
intensively for the names of respondents with a false positive report of cancer. 

A total of 565 respondents did not answer the survey question on cancer. For 
these respondents, no record linkage took place. The survey question asked about 
cancer prevalence in the previous five years (1986-1991). However, prevalent cases 
could have been diagnosed before 1986; therefore, all computerized records, 
starting in 1971, were used for record linkage. The period 1981-1991 was taken as 
the reference period in our analysis. The results from other periods of registry 
review will also be discussed. 

Record linkage resulted in a data file for 17940 respondents (18973 - 468 - 565) 
containing age, sex, education, and urbanization from the survey and year of 
diagnosis and primary cancer site from the cancer registry. Age was divided into 
four categories: 15-44, 45-54, 55-64, and 65-74 years. Educational level was 
classified according to number of years of education: low (6-9 years), intermediate 
(10 years) and high (11-18 years). The degree of urbanization of the respondents' 
place of residence was classified in four categories, from high for the large cities to 
low for the smallest rural communities. For specific subpopulations, directly age
standardized prevalences were calculated with 95% Confidence Intervals (CI) , 
using the entire study population as a standard. 

4.3.3 Results 

Table 1 shows the results of the record linkage for the period 1981-1991. A total of 
355 respondents (1.98 percent) reported that they had cancer, while 17585 respon
dents reported no cancer. The number of respondents who reported cancer but 
were not found in the registry (false positives) was 94 (26.5 percent), while the 
number of respondents who did not report cancer but were found in the registry 
(false negatives) was 212 (1.21 percent). 
The sensitivity of survey data was 0.552 (95 percent confidence interval (CI) 
0.507-0.597), and the specificity was 0.995 (95 percent CI 0.994-0.996) (table 2). 
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Table 1. Results of record linkage between cancer prevalence data from a postal survey and 
cancer registry records (1981-1991), Southeastern Netherlands, 1991 

Respondent found in cancer registry 

Postal survey Yes No Total 

Yes 261 (233)' 94 (122) 355 

No 212 (115) 17373 (17470) 17585 

Total 473 (348) 17467 (17592) 17940 

Numbers in parentheses refer to record linkage after the exclusion of nonmelanorna skin 
cancer from the cancer registry records. 

Table 2. Sensitivity, specificity, and predictive values of positive and negative answers in 
record linkage between cancer prevalence data from a postal survey and cancer 
registry records (1981-1991), Southeastern Netherlands, 1991 

Including nonmelanoma 
skin cancer 

Excluding nonmelanoma 
skin cancer 

Sensitivity 

0.552 
(0.507-0.597) 

0.670 
(0.621-0.719) 

Specificity 

0.995 
(0.994-0.996) 

0.993 
(0.992-0.994) 

. Numbers in parentheses, 95 % confidence interval 

Predictive 
value 

Positive 
answer 

0.735 
(0.689-0.781) 

0.656 
(0.607-0.705) 

Negative 
answer 

0.988 
(0.986-0.990) 

0.993 
(0.992-0.994) 

The percentage of respondents who were found in the cancer registry but who 
did not report that they had cancer was 45 (212 out of 473) for the total group. The 
percentage of these negative self-reports varied from 100 for cervical cancer to 16 
for breast cancer (table 3). 

A substantial number of false negatives (n=97 or 46 percent) were registered 
with nonmelanoma skin cancer. Therefore, we also determined the validity of 
survey data after the exclusion of nonmelanoma skin cancer from the cancer 
registry. When the 125 prevalent cases of nonmelanoma skin cancer were excluded 
from the cancer registry records, the number of false positives became 122 (34.4 
percent), and the number of false negatives became 115 (0.65 percent) (table I). 
Consequently, sensitivity improved to 0.670 (95 percent CI 0.621-0.719), and 
specificity became 0.993 (95 percent CI 0.992-0.994) (table 2). 
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Table 3. Percentage of patients found in a cancer registry who did not report cancer in a 
postal survey (negative self-reports), for cancer sites with :::: 10 prevalent cases 
found in the cancer registry: Southeastern Netherlands, 1991 

Cancer site No. of patients found in the % of negative self-reports 
cancer registry 

Cervix 10 100 

Skin (nonmelanoma) 125 78 

Bladder 30 53 

Skin (melanoma) 20 50 

Uterus 19 47 

Prostate 22 32 

Colon 36 28 

Rectum 20 25 

Lung 32 22 

Breast 85 16 

All sites combined 473 45 

Including nOlllnelanoma skin cancer, the prevalence of cancer was 1.98 percent 
(95 percent CI 1.78-2.18) based on survey data, while the prevalence based on 
registry records was 2.64 percent (95 percent CI 2.41-2.87). Thus, cancer preva
lence was underestimated by 25 percent «2.64-1.98)/2.64 x 100 percent) using 
survey data. 

After the exclusion of nOlllnelanoma skin cancer from registry records, cancer 
prevalence was overestimated by a negligible 2 percent «1.94-1.98)/1.94 x 100 
percent). 

Table 4 shows the age-standardized prevalence estimates for subgroups of the 
study population, according to both the survey and the cancel' registry. The 
underestimation of cancer prevalence in the survey was larger for men (ratio of 
prevalences=0.64) than for women (ratio of prevalences=0.85). This resulted in a 
prevalence ratio of women to men of 1.37 using survey data, as opposed to 1.02 
using registry data. For respondents below the age of 45 years, the prevalence of 
cancer was overestimated using survey data (ratio of prevalences = 1.46). For the 
other age categories, the prevalence was underestimated, especially for respondents 
aged 65 years or more. The ratio of prevalence in old respondents to young 
respondents was much lower according to the survey data (9.47) than according to 
the registry (21.7). In the highest educational category, prevalence was well 
estimated (ratio of prevalences = 1.01), while for the low and intermediate cat
egories, prevalence was underestimated. The ratio of prevalences for the lowest 
educational category relative to the highest was underestimated using survey data 
(1.01) as compared with registry data (1.31). The prevalence of cancel' was 
underestimated by the survey in every category of urbanization, particularly in lUral 
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communities. The urban:rural prevalence ratio was overestimated using survey data 
(2.03) as compared with registry data (1.72). 

After the exclusion of nonmelanoma skin cancer, cancer prevalence was still 
underestimated in men but not in women (table 4). The overestimation of prevalen
ce in the youngest age group became larger; underestimation in the other age 
groups became much smaller (65-74 years) or disappeared (45·64 years). For the 
lowest and highest educational categories, an overestimation of cancer prevalence 
was now found, while an underestimation remained apparent in the intermediate 
category. For every degree of urbanization, underestimation of cancer prevalence 
changed into an overestimation. 

The difference in female:male prevalence ratios between survey data and registry 
data became smaller after the exclusion of nonmelanoma skin cancer. For education, 
the difference in prevalence ratios (low:high) also became much smaller, while for 
age and urbanization, the differences in prevalence ratios based on survey data or 
registry data remained of similar magnitude. Thus, after the exclusion of nomnela
noma skin cancer, some prevalence ratios became smaller, but the patterns of 
prevalence ratios essentially remained the same. 

Table 4. Age-standardized prevalences (%) of cancer based on data from a postal survey 
and from cancer registry records (1981-1991), according to sex, age, educational 
level, and urbanization: Southeastern Netherlands, 1991 

Prevalence 

Registry (b). Registry (c). Ratio (a:b). Ralio (a:c). 
including excluding including excluding 

Survey (a) nonmelanoma nonmelanoma nonmelanoma nonmelanoma 
skin cancer skin cancer skin cancer skin cancer 

Sex 
Women 2.28 (1.97·2.58)" 2.67 (2.34·3.00) 2.11 (1.82·2.40) 0.85 1.08 
Men 1.67 (1.40:1.93) 2.61 (2.28·2.94) 1.76 (1.49·2.04) 0.64 0.95 
Ralio (women:men) 1.37 1.02 1.20 

Age (years) 
1544 0.51 (0.34-0.68) 0.35 (0.21-0.49) 0.28 (0.15·0.41) 1.46 1.82 
45·54 1.46 (1.11·1.82) 1.97 (1.56·2.38) 1.44 (1.09·1.79) 0.74 1.01 
55-64 3.12 (2.58·3.66) 3.90 (3.304.50) 3.08 (2.54-3.62) 0.80 1.01 
65-74 4.83 (4.03·5.64) 7.61 (6.62·8.60) 5.38 (4.53·6.23) 0.63 0.90 
Ratio (oJd:young) 9.47 21.7 19_2 

Educational level 
Low 2.01 (1.70·2.33) 2.59 (2.24·2.94) 1.88 (1.58·2.18) 0.78 1.07 
Intermediate 1.94 (1.56·2.31) 2.97 (2.50·3.44) 2.18 (1.78·2.58) 0.65 0.89 
High 1.99 (1.59·2.39) 1.97 (1.57·2.37) 1.77 (I.3n.14) 1.01 Ll2 
Ralio (Iow:high) 1.01 1.31 1.06 

Urbanization 
1 (rural) 1.13 (0.67·1.59) 1.73 (1.16·2.30) 1.06 (0.61·1.51) 0_65 1.07 
2 1.56 (1.13·2.00) 2.41 (1.87·2.95) 1.55 (1.11·1.99) 0.65 1.01 
3 1.83 (1.29·2.37) 2.26 (1.66·2.86) 1.52 (1.03·2.02) 0.81 1.20 
4 (urban) 2.29 (2.01·2.58) 2.98 (2.65·3.31) 1.90 (1.64·2.16) 0.77 1.21 
Ratio (urban:rural) 2.03 1.72 1.79 

• Numbers in parentheses, 95% confidence interval 
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4.3.4 Discussiou 

0111' study shows that the prevalence of cancer was underestimated by the postal 
slll'vey we conducted in a region in the Southeastern Netherlands. In other studies, it 
was also found that, for cancer, data as reported in a survey do not correspond 
satisfactorily to those obtained from clinical examinations' or medical records.',5" 
FIII'thermore, the degree of underestimation differed by sex, age, education, and 
degree of III'banization, which leads to a biased picture of variation in cancer 
prevalence between subgroups of the population if one uses data from a postal 
survey. 

The period of registry review chosen in this study was I ° years, because we 
assumed that most cases that were prevalent in 1986-1991 were incident in 1981-
1991. The influence of choosing a broader time window was determined by 
considering all computerized records of the Eindhoven Cancer Registry (1971-
1991), Sensitivity declined from 0.552 to 0.484, and specificity barely changed 
from 0,992 to 0,996, The percentage of false positives decreased from 26,5 to 20,8, 
while the percentage of false negatives increased from 1,21 to 1,71, The prevalence 
based on the registry consequently became higher, and underestimation of the 
prevalence by the survey increased from 25 percent to 39 percent. This higher 
underestimation may partly have been due to the linkage of respondents who were 
diagnosed many years previously and were cured before 1986, and therefore 
correctly did not report in the slll'vey that they had cancer. If the period of registry 
review is shottened to 1986-1991, the percentage of fillse positives increases 
dramatically to 40,8, but it is clear that many of these cases may have been incident 
before 1986, We consider the results repotted in this paper based on the time
window 1981-1991 to be best estimates, 

The underestimation of cancer prevalence by the survey is due to a substantial 
number of false negative cases, 46 percent of which (n~97) were registered as 
nomnelanoma skin cancer in the Eindhoven Cancer Registry, 87 of which were 
basal cell carcinoma, It is likely that nonmelanoma skin cancer is not always 
considered a "malignant disease" by patients and thus may not be reported in 
slll'veys, However, 22 percent of cases of nonmelanoma skin cancer found in the 
cancer registry were reported in the survey, This is logical, since no distinction was 
made between cancer sites in our questionnaire as in many other health interview 
surveys, Perhaps the validity of survey questiomlaires on cancer can be improved by 
explicitly including or excluding nonmelanoma skin cancer, However, although this 
would improve the validity of overall prevalence estimates, differences between 
subgroups would still be biased, 

The percentage of respondents who appeared to have cancer without reporting it 
also seemed to be higher for other cancer sites with a relatively high frequency of 
less severe histologic types, such as cervical cancer (table 3), This finding is in 
agreement with the finding by Chambers et a1,5 that reporting is less accurate for 
less severe cancers, Not only could underreporting be due to respondents' misun-
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derstanding the term "malignant disease or cancer," but it may also be a taboo 
subject among certain segments of society, e.g., older and less educated people. In 
addition, there may be differences in whether doctors inform their patients that they 
have cancer, e.g., according to educational level. 

Incompleteness of the cancer registry, which was the gold standard in our study, 
cannot be excluded as an explanation for some of the 94 false positive cases. Some 
of the false positive respondents could have moved into the registration area around 
Eindhoven with a cancer diagnosis that was made elsewhere. The year of the 
respondent's arrival at the current address was available for 47 of the 94 false 
positive cases; 16 persons arrived before 1970, 14 arrived during the period 1971-
1980, and 17 arrived after 1980. If (some of) the cancers in the latter category were 
diagnosed outside of the registration area and these 47 respondents were representa
tive of the 94 false positive cases, up to about one third of these cases (17/47 or 36 
percent) may in reality not be false positive cases. 

Finally, for both false negative and false positive cases, general errors in filling 
in the questionnaire could have occurred and could explain part of the discrepancy 
between survey data and cancer registry data. 

We do not know whether our results on cancer can be generalized to other 
chronic conditions measured by health interview surveys. The existence of taboos 
may have contributed io less accurate prevalence estimates for cancer, but this may 
be of less importance or no importance for other chronic conditions. However, the 
overall validity of survey data concerning cancer prevalence was reported to be 
higher than that for data on other chronic conditions.'·'·6 We therefore expect the 
situation with respect to other chronic conditions to be worse, not better, than that 
with cancer. 
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4.4 Socioeconomic status and prognostic factors among prevalent cancer cases 

4.4.1 Introduction 

Cancer registries do often not contain information on factors which have been 
hypothesized repeatedly to be important determinants of socioeconomic variation in 
cancer survival, such as co-morbidity, social support and psychological wellbeing'. 
We therefore used information on this type of prognostic factors from prevalent 
cases of cancer that had been identified through a postal survey (paragraph 4.3). 
We studied the association betweeu socioeconomic status of prevalent cases of 
cancer and (a) the number of chronic conditions they reported in a postal survey 
and (b) the number of life events they experienced during the past twelve months, 
as reported in the survey. 

4.4.2 Patients and methods 

Data were derived from a postal survey, conducted in 1991, which is the baseline 
measurement of the Longitudinal Study on Socio-Economic Health Differences 
(SEHD). The design and objectives of this study have been described elsewhere,' 
and in chapter 3. One of the questions in the survey was "Do you currently suffer 
from any of the following conditions or did you suffer from any of these during the 
last 5 years?". A list of 23 chronic conditions was presented, one of which was 
"malignant disease or cancer". Other chronic conditions on this list were for 
example diabetes, low back pain, and heart disease. Prevalent cases of cancer were 
first selected according to their answer (yes or no) to this question and then their 
answers were validated against cancer registry records as described in 4.3. This 
procedure resulted in 261 prevalent cases of cancer. We then excluded patients who 
had been diagnosed before 1986 (n=73) to restrict the time passed between a 
cancer diagnosis and the actual time of the survey. We also excluded patients for 
which the educational level was unknown (n=7). This resulted in 181 prevalent 
cases of cancer with various cancer sites, of which the most common sites were 
breast (n=54), colon (n=20) and lung (n= 17). Due to these small numbers, it was 
not possible to conduct analyses for specific cancer sites. 

The number of other chronic conditions per patient was counted and then the 
variable was dichotomized into none (n=49 or 27.1 %) versus at least one other 
chronic condition (n= 132 or 72.9%). The survey also contained a question on 
specific life events during the year preceding the survey, such as unemployment of 
the respondent or his/her partner, serious illness of the partner, a divorce or a 
worsened fmancial situation. Tbe number of events was counted and a dichotomi
zed variable was created with categories none (n=89 or 49.7%) versus at least one 
event (n=90 or 50.3%). The highest attained educational level of the respondent 
was classified in 3 categories: (I) primary school or lower vocational (n=96), (2) 
lower general or intermediate vocational (n=50), (3) intermediate/higher general, 
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higher vocational, university (n=35). Furthermore, we used the area-based 
measure of socioeconomic status in 3 categories: low (n=74), intermediate (n=51) 
or high (n=56) and in 5 categories: low (n=64), 2 (n=20), 3 (n=38), 4 (n= 18), 
high (n=41) (see 3.2). 

Logistic regression analyses were conducted to calculate an odds ratio with 95 % 
confidence intervals, adjusted for sex and age (5-year categories) with the highest 
socioeconomic group as reference category. 

4.4.3 Results 

The association between socioeconomic status and chronic conditions (none versus 
at least one) and life events (none versus at least one) is given in tables 1 and 2 for 
each of the 3 measures of socioeconomic status. Both the results from univariate 
analyses and logistic regression analyses (adjusted for age and sex) are presented. 

Table 1 shows that the percentage of patients with at least 1 chronic condition 
did not vary systematically between educational categories. Tllis is also reflected in 
the odds ratios for both the highest and intermediate category, which were both 
greater than 1, but the odds ratio for the intermediate category was higher than that 
for the lowest educational category. If the area-based measure in either 3 or 5 
categories was used, we observed no clear pattern in the number of chronic 
conditions by socioeconomic status. We may therefore conclude that there seems to 
be no clear association between the socioeconomic status of prevalent cancer 
patients and the number of chronic conditions they reported in a postal survey. 

Table 2 shows that patients from the low educational group have more often 
experienced at least 1 life event during the 12 months preceding the survey than 
patients in the higher educational groups. When the area-based measure of socioe
conomic status in 3 categories was used, we observed the same pattern: the 
percentage of patients with at least 1 life event was higher in the lowest and inter
mediate socioeconomic group. When we used the area-based measure in 5 catego
ries, we observed the same type of pattern, but the gradient was inconsistent. We 
may conclude that there seems to be an association between the socioeconomic 
status (for 2 out of 3 measures) of prevalent cancer cases and the number of life 
events they experienced. 
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Table I. 

Education 
Low 
Intermediate 
High 

Area-based 
Low 
Intermediate 
High 

Area-based 
Low 
2 
3 
4 
High 

Total 

Number of chronic conditions, odds ratio with 95% confidence interval, by 
socioeconomic status, prevalent cancer cases, Southeastern Netherlands, 1991 

Number of chronic conditions 

0 at least 1 Odds ratio 

28.1 71.9 1.27 (0.50-3.20)" 
22.0 78.0 1.48 (0.52-4.24) 
31.4 68.6 1.00 

25.7 74.3 1.01 (0.46-2.36) 
31.4 68.6 0.71 (0.29-1.74) 
25.0 75.0 1.00 

23.4 76.6 1.51 (0.58-3.91) 
30.0 70.0 1.06 (0.30-3.74) 
34.2 65.8 0.70 (0.35-1.93) 
16.7 83.3 2.76 (0.62-1.22) 
29.3 70.7 1.00 

27.1 (n~49) 72.9 (n~ 132) 

·95% confidence interval 

Table 2. 

Education 
Low 
Intermediate 
High 

Area-based 
Low 
Intermediate 
High 

Area-based 
Low 
2 
3 
4 
High 

Total 

Number of life events, odds ratio with 95% confidence interval, by socioeconomic 
status, prevalent cancer cases, Southeastern Netherlands, 1991 

Number of life events 

0 at least 1 Odds ratio 

43.2 56.8 2.11 (0.90-4.91)" 
57.1 42.9 1.06 (0.42-2.65) 
57.1 42.9 1.00 

46.6 53.4 1.61 (0.77-3.35) 
48.0 52.0 1.41 (0.64-3.08) 
55.4 44.6 1.00 

42.9 57.1 1.69 (0.74-3.85) 
45.0 55.0 1.38 (0.45-4.25) 
56.8 43.2 0.91 (0.36-2.28) 
55.6 44.4 0.84 (0.27-2.65) 
53.7 46.3 1.00 

49.7 (n~89) 50.3 (n~90) 

* 95% confidence interval 
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4.4.4 Discussion 

The association between socioeconomic status and two possible prognostic factors 
was studied among prevalent cancer cases. No association was found between the 
socioeconomic status of these cancer patients and the number of chronic conditiollS, 
while patients with a low socioeconomic status reported more often at least one 
adverse life event during the past twelve months. 

The results as reported here apply to a group of prevalent cancer cases diagno
sed during the period 1986-1991 with a variety of cancers. However, if an 
association between socioeconomic status and the number of life events is found in 
such a heterogeneous group it points at possible associatiollS for diagnostic sub
groups of patients. 

A lack of an association between socioeconomic status and the number of 
chronic conditions might (partly) be caused by differential misreporting. In another 
study, socioeconomic inequalities in the prevalence of specific chronic conditions 
(clu'onic non-specific lung disease, heart disease and diabetes mellitus) were found 
to be underestimated as a result of differential misreporting.' This could explain 
why we did not find an association between socioeconomic status and the number 
of chronic conditions. Other data sources might be used to obtain more objective 
information on chronic conditions in cancer patients and this was done in another 
study which investigated socioeconomic status and co-morbidity, using information 
abstracted from clinical records (see 4.5). Misreporting of life events might have 
been a less serious problem, as tltis involved events which can be easily remembe
red and it does not require specific medical knowledge on diagnoses, such as with 
specific chronic conditions. 

The association between socioeconomic status and survival and the role of the 
studied prognostic factors on this association could not be studied with this 
material. Earlier studies in which psychosocial factors such as stressful life events 
were related to cancer survival showed conflicting results'·'. A carefully designed 
prospective study on socioeconomic variation in cancer survival would have to 
combine both disease related factors (such as stage of disease at diagnosis and 
histological type of the tumour) and host factors such as psychosocial factors and 
co-morbidity. Our analysis shows that such a study might reveal that in the 
Netherlands, host factors do playa role in causing socioeconomic inequalities in 
cancer survival. 

References 

1. Leon D, Wilkinson RG. Inequalities in prognosis: socia-economic differences in cancer and 
heart disease survival. In: Fox J (cd). Health Inequalities in European Countries. Aldershot: 
Gower. 1989. 

2. Mackenbach JP, Mheen DH van de, Stronks K. A prospective cohort study investigating the 
~xplanation of socio-economic inequalities in health In the Netherlands. Soc Sci Med 1994;38-
.299-308. 

3. Mackenbach IP, Looman CWN, Meer JBW van dec. Misreporting of chronic conditions in a 
health interview survey: differentials by level of education (submitted). 

4. Derogatis LR, Abelhoff MD, Melisaratos N. Psychological coping mechanism and survival 



Southeastern Netherlands 81 

time in metastatic breast cancer. J Am Med Assoc 1979;242: 1504-1508. 
5. Marshall JR, Funch DP. Social environment and breast cancer. A cohort analysis of cancer 

patient survival. Cancer 1983;52:1546-1550. 
6. Jamison FN, Burish TG. Wallston KA. Psychogenic factors in predicting survival of breast 

cancer patients. J Clin Onco1 1987;5:768-772. 



82 Chapter 4 

4.5 Socioeconomic status and co-morbidity among incident cancer patients 
in the Southeastern Netherlands, 1993 

4.5.1 Introdnction 

Most studies on the association between socioeconomic status and cancer survival 
found better survival for patients from higher socioeconomic groupS.I-' Several 
possible explanations for these fmdings have been studied such as socioeconomic 
variation in the stage-distribution at diagnosis, biological features of a tumour and 
treatment. 4 However, studies in which adjustment was made for an important 
prognostic factor such as stage of disease at diagnosis, still showed a higher risk of 
dying from cancer in patients with a low socioeconomic status. 5

-
9 Apart from 

residual confounding by stage, other possible explanations of the association 
between socioeconomic status and cancer survival have been hypothesized. 
Concomitant diseases could be more frequent among cancer patients of lower 
socioeconomic status, and a larger number of co-morbid conditions and/or more 
severe conditions will in general lead to a poorer prognosis. 1O 

In this chapter, we report the results of a preliminary study on socioeconomic 
variation in the number and type of serious co-morbid conditions among cancer 
patients diagnosed in 1993 in the registration area of the Eindhoven Cancer 
Registry. The following two hypotheses were tested: (1) co-morbidity is more 
common among cancer patients with a low socioeconomic status than among cancer 
patients with a higb socioeconomic status (2) cancer patients with a low socioeco
nomic status experience more severe types of co-morbid conditions than cancer 
patients with a high socioeconomic status. 

4.5.2 Patients and methods 

Data for this study came from the Eindhoven Cancer Registry, a population based 
cancer registry covering an area of about one million inhabitants in the Southeas
tern part of the Netherlands. The registry identifies newly diagnosed cases of 
cancer through routine reports from departments of pathology and radiotherapy, 
through inpatient records from all eight community hospitals in the region, as well 
as through data from specialized departments and hospitals outside of the region. 

In 1993, the Eindhoven Cancer Registry started to register serious co-morbidity 
at the time of diagnosis for all new patients in the registration area, according to a 
'pre-fixed' list of conditions developed by Charlsonll . Information on co-morbid 
conditions was abstracted from medical records during routine registration practice 
by experienced clerks, who had received supplementary training before starting this 
task. The abstracted information concerned the type of co-morbid condition and 
each condition was registered separately. 

For this analysis, all patients diagnosed in 1993 with one of the five most 
common cancers (lung, breast, colorectum, prostate, and stomach) were selected 
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for study (n= 1750). Socioeconomic status Was divided in three categories (low, 
intermediate and high), based on the postcode of residence at time of diagnosis of 
each patient (paragraph 3.2). The number of co-morbid conditions per patient was 
calculated (range 0 to 5) and a new variable indicating this number was constructed 
with 4 categories (0, 1,2 to 5, unknown). Patients with missing information on co
morbidity were excluded (n= 110 or 6.3 %), leaving 1640 patients for the analysis. 

Apart from descriptive analyses, logistic regression analyses were performed to 
quantify the association between socioeconomic status and the number of co-morbid 
conditions (none versus at least one condition), while adjusting for age (5-year 
categories) and sex. The measure of effect is the odds ratio, and corresponding 
95% confidence intervals were calculated. 

4.5.3 Resnlts 

The distribution of patients across socioeconomic groups and cancers is given in 
table 1. 

Table I. 

SES 

Low 

Intermediate 

High 

Total 

Number and percentage of patients by socioeconomic status, five most common 
cancers, Southeastern Netherlands, 1993 

Breast Lung Colorectum Prostate Stomach Total 
N % N % N % N % N % N % 

160 35.0 189 42.8 153 39.8 81 33.7 44 37.3 627 38.2 

172 37.6 149 33.7 140 36.5 76 31.7 45 38.1 582 35.5 

125 27.4 104 23.5 91 23.7 83 34.6 29 24.6 432 26.3 

457 100 442 100 384 100 240 100 118 100 1641 100 

The association between socioeconomic status and the number of co-morbid 
conditions for the five cancer sites combined is given in table 2: the percentage of 
patients without a serious co-morbid condition was relatively high in the high 
socioeconomic group. The percentage of patients with one or at least two conditi
ons was higher in the low and intermediate socioeconomic group as compared with 
the high socioeconomic group. For breast cancer we observed the same pattern as 
for all sites combined, with a higher percentage of patients without a co-morbid 
condition in the higher socioeconomic groups. Furthermore, the percentage of 
patients with one condition was higher in the low socioeconomic group, While the 
percentage with at least two conditions was lower in the high socioeconomic group. 
The results for lung cancer are less clear. Although more patients were registered 
without a co-morbid condition in the high socioeconomic group there was no 
gradient, neither for this category nor for the other two categories (one or at least 
two conditions). The results for colorectal cancer were very similar to those for 
lung cancer: no clear gradient for the categories without or with one condition and 
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a lower percentage with a least two co-morbid conditions in the high socioecono
mic category. For cancer of the prostate, the percentage of patients without a co
morbid condition did not differ between socioeconomic groups. The percentage 
with one condition was higher in the low socioeconomic group, while !he percenta
ge with at least two conditions was lower in this patient group. For stomach cancer 
there was no clear pattern in the distribution of number of co-morbid conditions 
across socioeconomic groups. 

Table 3 shows the percentage of patients in categories of co-morbidity for each 
of four age groups. The percentage of patients without a co-morbid condition was 
higher in each younger age group, while the percentage with one, or at least two 
conditions was higher in each older age group. 

Table 2. 

SES 

Low 

Intennediate 

High 

Total 

SES 

Low 

Intennediate 

High 

Total 

Table 3. 

Age 

- 44 

45-59 

60-74 

75 + 
Total 

Percentage of patients by socioeconomic status and number of co·morbid 
conditions, five most ceuunell cancers, Southeastern Netherlands, 1993 

All sites Breast Lung 

Number of conditions Number of conditions Number of conditions 

0 2-5 Total 0 2-5 Total 0 2-5 Total 

46.6 35.7 17.7 100 54.4 34.4 11.2 100 39.2 36.0 24.8 100 

48.6 33.3 18.1 100 68.0 18.6 13.4 100 32.2 41.6 26.2 100 

57.4 30.6 12.0 100 79.2 17.6 3.2 100 50.0 33.7 16.3 100 

50.1 33.5 16.4 100 66.3 23.9 9.8 100 39.4 37.3 23.3 100 

Colorectum Prostate Stomach 

Number of conditions Number of conditions Number of conditions 

0 1 2-5 Total 0 1 2-5 Total 0 2-5 Total 

48.4 30.7 20.9 100 48.1 42.0 9.9 100 40.9 45.5 13.6 100 

45.0 38.6 16.4 100 48.7 34.2 17.1 100 37.8 42.2 20.0 100 

51.6 36.3 12.1 100 47.0 34.9 18.1 100 37.9 44.8 17.3 100 

47.9 34.9 17.2 100 47.9 37.1 15.0 100 39.0 44.1 16.9 100 

Percentage of patients by age and number of co·morbid conditions, five most 
common cancers, Southeastern Netherlands, 1993 

Number of co-morbid conditions per patient 

0 2-5 Total 

86.7 12.2 1.1 100 

67.4 26.5 6.1 100 

43.0 38.1 18.9 100 

31.9 42.5 25.6 100 

48.1 35.1 16.8 100 
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Table 4 shows the results from logistic regression analyses on the association 
between socioeconomic status and the number of co-morbid conditions (none versus 
at least one), both for all sites combined and for each site separately. The results 
are given in table 4 as odds ratios both unadjusted and adjusted for sex and age, 
and cancer site for all sites combined. 

Table 4. Odds ratio and 95 % confidence interval, at least one co-morbid condition at time 
of diagnosis by cancer site and socioeconomic status, Southeastern Netherlands, 
1993 

Cancer site 

All sites Breast Lung 

unadj. +sex,age 
SES site 

unadj. +age unadj. +sex,age 

Low 1.55 1.56 3.19 3.35 1.55 1.69 
1.21-1.98 1.20-2.05 1.88-5.44 1.85·6.06 0.96-2.52 1.01-2.83 

Intermediate 1.43 1.54 1.79 2.19 2.10 2.39 
1.12-1.84 1.17-2.02 1.04-3.06 1.20-3.99 1.26-3.52 1.37-4.15 

High' 1.00 1.00 1.00 1.00 1.00 1.00 

Colorectum Prostate Stomach 

SES unadj. +sex,age unadj. +age unadj. +sex,age 

Low 1.14 1.16 0.95 0.96 0.88 1.00 
0.69-1.92 0.66-2.03 0.52-1.76 0.51-1.80 0.34-2.31 0.35-2.88 

Intermediate 1.31 1.25 0.93 0.96 1.01 0.86 
0.77-2.22 0.70-2.21 0.50-1.74 0.50-1.85 0.38-2.63 0.30-2.42 

High' 1.00 1.00 1.00 1.00 1.00 1.00 

unadj = unadjusted; reference category 

For all sites combined, we found that both the low and intermediate socioecono
mic group have a 55 % greater probability on being diagnosed with at least one co
morbid condition than patients from the highest socioeconomic group (adjusted for 
sex, age and site). Breast cancer patients in the low and intermediate socioecono
mic group also have a higher chance on being diagnosed with a least one other 
serious condition than patients in the highest socioeconomic group. The same was 
found for lung cancer, but the probability on being diagnosed with a least one co
morbid condition was higher for patients in the intermediate socioeconomic group 
than for patients in the low socioeconomic group. The pattern for colorectal cancer 
was similar to that for lung cancer, but the odds ratios were smaller and the 
confidence intervals were wider and therefore no firm conclusions can be drawn 
for this cancer. For cancers of the prostate and stomach we found no clear associ
ation between socioeconomic status and the odds ratio for at least 1 other condition 
at diagnosis. 

The association between socioeconomic status and the prevalence of major co-
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morbid conditions is described in tables 5-8. Table 5 shows that for the five 
cancers combined, COPD was less conunon in the high socioeconomic group. The 
differences in prevalence between the socioeconomic groups for the other conditi
ons were smaller: more hypertension, a history of myocardial infarction and other 
conditions in the lower socioeconomic groups. 

Table 5. Prevalence of major co~morbid conditions by socioeconomic status, 5 most 
conmlon cancers, Southeastern Netherlands, 1993 

SES 

Low Intermediate High 
Condition N % N % N % 

COPD 101 16.1 89 15.3 38 8.8 

Hypertension 89 14.2 79 13.6 49 11.3 

History of MI 80 12.8 63 10.8 40 9.2 

Other cancers . 55 8.8 63 10.8 44 10.2 

Diabetes 34 5.4 34 5.8 18 4.2 

Other conditions 124 19.8 84 14.4 62 14.3 

COPD: Chronic Obstructive Pulmonary Disease; MI: Myocardial Infarction 
• Excluding basal cell carcinoma of the skin 

Total 
N % 

228 13.9 

217 13.2 

183 11.1 

162 9.9 

86 5.2 

305 18.6 

Table 6 shows that among breast cancer patients hypertension, diabetes, a 
history of myocardial infarction and COPD were more connnon among patients in 
the low and intermediate socioeconomic group than among patients in the hlgh 
socioeconomic group. 

Table 6. Prevalence of major co-morbid conditions by socioeconomic status, breast cancer. 
Southeastern Netherlands, 1993 

SES 

Low Intermediate High 
Condition N % N % N % 

Hypertension 38 23.8 31 18.0 10 8.0 

Diabetes IS 9.4 13 7.6 3 2.4 

History of MI 12 7.5 9 5.2 3 2.4 

COPD 12 7.5 9 5.2 2 1.6 

Other cancers 6 3.8 5 2.9 5 4.0 

Other conditions 12 7.5 18 10.5 7 5.6 

MI: Myocardial Infarction; COPD: Chronic Obstructive Pulmonary Disease 
• Excluding basal cell carcinoma of the skin 

Total 
N % 

79 17.3 

31 6.8 

24 5.2 

23 5.0 

16 3.5 

37 8.1 
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For lung cancer patients COPD, a history of MI and other conditions were more 
common in the low and intermediate socioeconomic groups (table 7). 

Table 7. Prevalence of major co-morbid conditions by socioeconomic status, lung cancer, 
Southeastern Netherlands, 1993 

SES 

Low Intermediate High Total 
Condition N % N % N % N % 

COPD 50 26.5 42 28.2 17 16.3 109 24.7 

Other cancers . 23 12.2 24 16.1 13 12.5 60 13.6 

History of MI 28 14.8 22 14.8 9 8.7 59 13.3 

Hypertension 22 11.6 13 8.7 13 12.5 48 10.9 

Diabetes 15 7.9 16 10.7 8 7.7 39 8.8 

Other conditions 41 21.7 37 24.8 12 11.5 90 20.4 

COPD: Chronic Obstructive Pulmonary Disease; MI: Myocardial Infarction 
. Excluding basal cell carcinoma of the skin 

For colorectal cancer other cancers were more common in the highest socioeco
nomic group, while hypertension, COPD, and other conditions were less common 
in this patient group as compared to the intermediate and low socioeconomic group. 
There was no clear pattern in the prevalence of specific other cancers across 
socioeconomic groups. 

Table 8. Prevalence of major co-morbid conditions by socioeconomic 
cancer, Southeastern Netherlands, 1993 

SES 

Low Intermediate High 
Condition N % N % N % 

Other cancers . 18 11.8 18 12.9 14 15.4 

Hypertension 20 13.1 20 14.3 9 9.9 

COPD 19 12.4 23 16.4 4 4.4 

History of MI 18 11.8 10 7.1 14 15.4 

Other conditions 45 29.4 34 24.3 18 19.8 

COPD: Cluonic Obstructive Pulmonary Disease; MI: Myocardial Infarction 
* Excluding basal cell carcinoma of the skin 

status, colorectal 

Total 
N % 

50 13.0 

49 12.8 

46 12.0 

42 10.9 

97 25.3 
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Similar analyses were done for cancers of the prostate and stomach, which 
showed no clear variation in the prevalence of specific co-morbid conditions 
between socioeconomic groups (results not shown). 

4.5.4 Discussion 

We studied the association between socioeconomic status and co-morbidity at time 
of diagnosis of cancer patients in the Southeastern Netherlands in 1993. Overall, 
confidence intervals are wide and therefore a careful interpretation of the results is 
necessary. For the five most common cancers combined, patients with a low and 
intermediate socioeconomic status more often had at least one other chronic 
condition than patients with a hlgh socioeconomic status. Site specific analyses 
showed that only for breast cancer a clear gradient in the number of co-morbid 
conditions by socioeconomic status existed, while the pattern for cancers of the 
lung and colorectum showed elevated odds ratios for the lower socioeconomic 
groups, but no clear gradient. Furthermore the results for colorectal cancer were 
not statistically significant. For cancers of the prostate and stomach, we found no 
clear association between socioeconomic status and the number of co-morbid 
conditions . 

The prevalence of specific chronic conditions showed variation by socioecono
mic status for all sites combined and for the individual cancer sites. For example 
COPD was more common in the lower socioeconomic groups for all sites combi
ned and for lung cancer, which is in agreement with the higher prevalence of 
smoking in the lower socioeconomic groups.12 In general, the differences in the 
prevalence of specific conditions for individual sites were small however. 

Our data have some limitations whlch should be kept in mind whlle interpreting 
them. Firstly, socioeconomic variation in co-morbidity was investigated by studying 
the distribution of some broad categories of number of conditions, without con
sidering the severity and duration of these conditions, as such information was not 
available from the clinical records. In general, we may assume however, that 
cancer survival is lower with an increasing number of co-morbid conditions, as was 
found in other studies,IO·1I independent of the severity of individual conditions. 

Secondly, there may well be incompleteness of registration of co-morbidity by 
clinicians. For example, in patients with a metastasis one might expect a systematic 
underreporting of co-morbidity, as thls may have little consequences for their 
treatment. This was not confirmed by our study however. For all sites combined, 
the association between socioeconomic status and the number of co-morbid 
conditions per category of stage showed a similar pattern for patients with metasta
sis as for patients with higher stages. Furthermore, exclusion of patients with a 
metastasis from the site-specific analysis did not change the results. 

For all sites combined and for some specific sites, we found that patients with a 
low and intermediate socioeconomic status had more co-morbid conditions at the 
time of their cancer diagnosis. Other studies have found that the presence of co-
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morbid conditions at time of diagnosis adversely affects cancer survival. 10,11 This 
effect could be a direct one: co-morbid conditions may affect the course of cancer, 
The reverse may also be true: (treatment for) cancer may accelerate the course of 
other pathological conditions, and this may result in a greater risk of death from 
other conditions, which constitute an important part of mortality in cancer pa
tients, 13 

Overall, socioeconomic differences in the prevalence of specific conditions were 
not very large, so that these differences may have small implications for socioeco
nomic variation in survival. With respect to specific conditions, the largest 
difference was found in breast cancer patients for hypertension, which was more 
common in the low and intermediate socioeconomic group, and which could result 
in a higher risk of dying of cardiovascular disease in these groups, Whereas 
differences for other conditions were much smaller, a combination of specific 
conditions may result in a survival advantage for patients with a high socioecono
mic status, 

We conclude, from this preliminary analysis, that there seems to be an associati
on between socioeconomic status and the number of co-morbid conditions in cancer 
patients, There was variation in the prevalence of specific co-morbid conditions for 
some sites, while a lower survival rate for lower socioeconomic groups has been 
found in many cancer sites, Therefore, co-morbidity might playa role in explaining 
socioeconomic variation in cancer survival but probably not to the same extent for 
all sites, As this cross sectional study included only I year of registration, future 
(longitudinal) studies will have to elaborate on the possible role of co-morbidity as 
explanatory factor of socioeconomic variation in cancer patient survival. 
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Chapter S. Deprivation and cancer survival in the South 
Thames area 

5.1 Deprivation and survival from breast cancer' 

5.1.1 Introduction 

A 25 % reduction in breast cancer mortality by the year 2000 among women invited 
for screening was set as a target for the Health of the Nation strategy in England.! 
This reduction is unlikely to be reached by a reduction in the incidence of breast 
cancer, because incidence at ages 45-74 is still rising? and the major risk factors so 
far identified for breast cancer, such as nUlliparity, late age at first birth and late 
age at menopause,3 are not amenable to intervention. Improvement in survival is a 
more promising approach to the reduction of breast cancer mortality: this is the 
focus of the National Breast Screening Programme.4 Considerations of equity 
would require different socioeconomic groups of patients to have equal chances of 
survival from breast cancer.' It is therefore important to monitor any socioecono
mic variation in breast cancer survival and if possible to determine its causes. 

Socioeconomic variation in breast cancer survival has been reported from 
Finland, Sweden, England & Wales, Scotland, the USA and Australia, using either 
individual,'" or area-based measures"" of socioeconomic status. These studies have 
shown that breast cancer patients from higher socioeconomic groups have higher 
survival rates, except for the English study which found a weak reverse gradient. 8 

We studied variation in breast cancer survival between categories of deprivation 
in the area covered by the South Thames Regional Health Authority (RHA), which 
includes London south of the River Thames and the counties of Kent, Surrey and 
Sussex, with a population around 6.5 million. We examined the influence of 
several prognostic factors on this variation, and evaluated the potential effect on 
mortality of eliminating any gradient in survival by category of deprivation. 

5.1.2 Patients and methods 

Data source alld patiellfs 
Data for this study came from the Thames Cancer Registry, a population based 
cancer registry covering a population of 14.1 million people in Southeast England. 
The Registry has been operating continuously since 1960, covering the territory of 
what is now South Thames RHA until 1984. Coverage was extended to the 
territory of North Thames RHA in 1985, but because we analysed 
survival for women diagnosed from 1980, only women resident in South Thames 
RHA were included. The methods and data quality indices of the Registry have 
been described!4.!' and incidence for the 1980s reported.'''!' 

Schrijvers CTM, Mackenbach JP, Lutz J-M, Quiuu MJ, Coleman MP 
Br J Cancer 1995:72:738-743 
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All 35,000 female residents of South Thames RHA who were diagnosed with a 
malignant breast tumour in the decade 1980-89 were eligible for study. The mean 
age at diagnosis was 63 years (range 30 to 99 years). The 2,822 (8.1 %) women for 
whom the date of death was known but the date of diagnosis unknown (death 
certificate only cases, DCD), were excluded from analysis because their survival 
time could not be calculated. A further 2,502 (7.1 %) cases with an incomplete or 
unknown postcode were also excluded, since their census enumeration district could 
not be reliably determined (see below). A total of 29,676 women (84.8% of those 
eligible) were included in survival analyses. No distinction was made between cases 
for which histological evidence of malignancy was (77.3%) or was not available to 
the Registry, because this percentage did not differ systematically between depriva
tion categories. 

Deprivation score 
The measure of deprivation for each woman was based on her usual residence at 
diagnosis, by linking the full postcode of residence to the corresponding census 
enumeration district (ED). Nationally, each ED contains on average 400 house
holds. For each of the 14,386 EDs in South Thames, data from the 1981 census 
were obtained on four variables: overcrowding (proportion of persons in private 
households living at a density of more than one person per room as a proportion of 
all persons in private households), male unemployment (proportion of economically 
active males who are seeking work), low social class (proportion of all persons in 
private households with head of household in social class 4 or 5) and car ownership 
(proportion of all persons in private households with no car). 

The Carstairs Index combines these four variables for a given small geographic 
area into a single score, considered to represent material deprivation.2o The value 
of each variable for each ED is first standardised by subtracting the mean value for 
Great Britain as a whole, and dividing the result by the population standard 
deviation. The sum of the four standardised scores for each ED provides its 
Carstairs Index. 

Each ED in South Thames was then assigned to one of five deprivation catego
ries, constructed by ranking the Carstairs scores for all EDs in Great Britain from 
low ('affluent') to high ('deprived') and dividing this distribution into quintiles. 

Prognostic factors 
Age was initially studied in three categories: 30-49, 50-64 and 65-99 years, but 
survival patterns across deprivation categories were very similar for the two 
youngest age groups, and they were combined for analysis. Period of diagnosis was 
studied in two quinquennia, 1980-84 and 1985-89, since overall survival from 
breast cancer was higher in the later period. Stage at diagnosis (clinical or patholo
gical) was explicitly stated in the medical records for less than 20% of breast 
cancer patients. 2I A simplified stage is routinely constructed by Registry staff for 
all cases, however, using pathology reports, operation notes and other information: 
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it is available for some 80% of cases. Stage was categorised in three groups for 
this study: local (tumour confined to the breast), regional (involvement of lymph 
nodes) and metastasis (spread to other organs). Patients for whom the stage at 
diagnosis was unknown were included in the analysis as a fourth category. Morp
hology was studied in three categories: ductal, other specific morphology and 
unknown morphology. Finally, type of treatment was studied in seven broad 
categories: surgery; surgery plus radiotherapy; surgery plus chemotherapy; surgery 
plus radiotherapy plus chemotherapy; radiotherapy plus chemotherapy; no treat
ment, and treatment unknown. 

Survival analysis 
The survival time in years for each woman was calculated as the number of days 
between the date of diagnosis and the date of death or December 31, 1992 (whiche
ver occurred first) divided by 365.25. Potential follow-up time ranged from 3 to 13 
years. 

To adjust for mortality from other causes than breast cancer, we used the 
relative survival rate as measure of outcome in the univariate analyses. The relative 
survival rate, expressed as a percentage (RSR%), is the ratio of the survival 
observed in the group of cancer patients and the survival that would be expected if 
they were subject to the same overall mortality rates by age and calendar period as 
the general population.22 Expected survival was computed from the England and 
Wales life table for 1981. The computer program from the Finnish Cancer Registry 
was used to calculate the RSR and its 95% confidence interval (CI)." 

Multivariate analysis was conducted with a proportional hazards model adapted 
to the RSR24 using GUM." The measure of outcome was the hazard ratio, which 
expresses the probability of death for a specific category of patients relative to a 
referent category with probability of death defined as unity. 

The basic model included the duration of follow-up (up to 5 and 6-13 years) and 
deprivation category: prognostic factors were added as categorical variables in a 
fixed order; first, period of diagnosis, then factors considered to be intermediate in 
any association between deprivation and survival, namely stage at diagnosis, 
morphology and type of treatment. The improvement in fit of the model obtained 
from each additional prognostic factor was tested for statistical significance at the 
5 % level using the chi-square distribution for the reduction in deviance from the 
preceding model with the corresponding difference in degrees of freedom. The 
statistical significance of the trend in the hazard ratio across deprivation categories 
was tested by examining the effect of adding deprivation category to the model as a 
continuous variable. 

Mortality reduction 
We estimated the reduction in mortality 5 years after breast cancer diagnosis which 
might be achieved if any socioeconomic gradient in survival were eliminated. In 
order to obtain the number of deaths that would have been expected if all women 
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had experienced the survival of the most affluent group, cumulative (crude) death 
rates at five years were calculated for each 5 year age group in the most affluent 
patient category and applied to the numbers of women in the corresponding age 
group in the other deprivation categories. The potential reduction in mortality was 
calculated for the age groups 30-64 and 65-99 and for each deprivation category, as 
both the absolute and the percentage difference between observed and expected 
deaths. A similar calculation was done for the age group 50-69 years, which will 
be monitored for breast cancer mortality in relation to the national Breast Screening 
Programme.26 

5.1.3 Results 

A third (34%) of the women with breast cancer lived in the 32.9% of areas 
categorised to the most affluent quintile of the Carstairs Index, while only 6% lived 
in the 8.9% of areas categorised as the most deprived (table 1). These distributions 
reflect both the relative affluence of South Thames within Great Britain and the 
higher incidence of breast cancer in more affluent women. 

Table 1. Number (%) of enumeration districts, number (%) of cases, and relative survival 
rates at 5 and 10 years by deprivation category, breast cancer, South Thames, 
1980-1989 

Deprivation Number % of Number % of 5 year RSR 10 year RSR 
category ofEDs EDs of cases cases (95% CI) (95% CI) 

Affluent 4739 32.9 10097 34.0 71 (69-73) 59 (57-61) 

(2) 3251 22.6 7147 24.1 67 (65-69) 54 (52-56) 

(3) 2763 19.2 6107 20.6 63 (62-64) 51 (49-53) 

(4) 2359 16.4 4536 15.3 64 (62-66) 50 (47-53) 

Deprived 1274 8.9 1789 6.0 60 (57-63) 48 (44-52) 

Total 14386 100 29676 100 67 (66-68) 54 (53-55) 

ED: enumeration district; RSR: relative survival rate; CI: confidence interval 

Survival at both 5 and 10 years was higher in the more affluent patient groups. 
The difference in survival between the most affluent and most deprived category 
increased slightly with time since diagnosis (figure 1). The absolute difference in 
survival between these two groups was more than 10%, and the survival gradient 
across deprivation categories was clear, although women in the third and fourth 
categories had similar survival rates. 

The survival gradient across deprivation categories was steeper for older women 
than for younger women (table 2). 
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The distribution of prognostic factors by deprivation category was therefore 
studied separately for these two age gronps; an example is shown in table 3 for 
stage at diagnosis. For women aged 30-64 years, there was no consistent pattern in 
stage by deprivation category. Among women aged 65-99 years, the distribution of 
stage at diagnosis was more advanced in the most deprived group, of whom 17% 
presented with metastases. 

Differences in stage distribution by age and deprivation category were generally 
small, however, and the patterns of survival by stage were very similar for the age 
groups 30-64 and 65-99 years. Stage-specific survival rates are therefore presented 
in table 4 for all ages combined. In every category of stage, survival at five years 
was higher for women from more amuent areas, with a clear gradient. 

Figure 1. Breast cancer, South Thames, 1980~1989: 
Relative survival (%) in women from the most affluent and most deprived 
enumeration districts, by time since diagnosis 
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Table 2 Five year relative survival by deprivation category and age group, breast cancer, 
South Thames, 1980-1989 

Deprivation category 

Age group Affluent (2) (3) (4) Deprived Total 

30-64 ye3I~ 

5-year RSR 73 70 66 65 64 69 

95% Cl 71-75 68-72 64-68 63-67 61-67 68-70 

No. of cases 5609 3495 2912 2234 910 15160 

65-99 yeal~ 

5-year RSR 67 63 60 62 53 63 

95% Cl 65-69 61-65 58-62 59-65 49-57 62-64 

No. of cases 4488 3652 3195 2302 879 14516 

RSR: relative survival rate; CI: confidence interval 

Table 3. Stage at diagnosis (%) by age group and deprivation category, breast cancer. 
South Thames,1980-1989 

Deprivation category 

Stage Affluent (2) (3) (4) Deprived Total 

30-64 ye3I~ 

Local 47.8 48.0 50.5 48.6 48.3 48.5 

Regional 23.1 25.4 24.6 25.1 27.7 24.5 

Metastasis 7.5 8.0 7.7 9.0 7.5 7.9 

Unknown 21.6 18.7 17.2 17.3 16.6 19.1 

100.0 100.0 100.0 100.0 100.0 100.0 

65-99 ye3I~ 

Local 49.2 49.7 51.1 47.6 41.3 49.0 

Regional 18.2 18.3 17.8 18.5 18.5 18.2 

Metastasis 9.9 10.7 11.0 12.0 17.3 11.1 

Unknown 22.7 21.3 20.1 21.9 22.9 21.7 

100.0 100.0 100.0 100.0 100.0 100.0 
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Table 4. Five year relative survival rate by deprivation category and stage at diagnosis, 
breast cancer, South Thames, 1980-1989 

De~rivation catego~ 

Stage Affluent (2) (3) (4) Deprived Total 

Local RSR 84 82 78 80 77 81 

95% C! 83-85 80-84 76-80 78-82 73-8! 80-82 

No. of cases 4892 3488 3103 2181 802 14466 

Regional RSR 64 61 58 57 56 60 

95% C1 61-67 58-64 55-61 53-61 51-61 56-64 

No. of cases 2111 1555 1285 986 415 6352 

Metastasis RSR 26 23 21 23 16 23 

95% C! 22-30 19-27 17-25 18-28 10-22 21-25 

No. of cases 865 671 578 477 220 2811 

Unknown RSR 65 57 50 52 49 57 

95% CI 63-67 53-61 46-54 48-56 43-55 56-58 

No. of cases 2229 1433 1141 892 352 6047 

Total RSR 71 67 63 64 60 67 

95% CI 69-73 65-69 62-64 62-66 57-63 66-68 

No. of cases 10097 7147 6107 4536 1789 29676 

RSR: relative survival rate; CI: confidence interval 

Multivariate analysis was conducted separately for the two age-groups (table 5). 
Within these broad age categories, analysis of fmer sub-divisions of age did not 
alter the relationship between deprivation and survival. For women aged 30-64 
years, there was a clear gradient in the probability of death across deprivation 
categories, with higher hazard ratios for the more deprived groups (model 1). 
Addition of period of diagnosis did not change the hazard ratios (model 2). 
Adjustment for stage at diagnosis altered the hazard ratios for individual deprivati
on categories only slightly (model 3), while neither morphology nor type of 
treatment had any substantial influence on the hazard ratios (models 4 and 5). In 
the fmal model, including duration of follow-up, period of diagnosis, stage, 
morphology and type of treatment, the gradient in survival across deprivation 
categories was still apparent, with a 36 % excess hazard of death in the most 
deprived category. 

For women aged 65 years and over, the gradient of hazard ratio by deprivation 
category was more marked, especially for the most deprived category (hazard ratio 
1.69; model 1). Adjustment for stage at diagnosis reduced the gradient (model 3), 
while adjustment for morphology (model 4) had little effect. Adjusting for the type 
of treatment (model 5) mainly reduced the hazard in the most deprived group; in 
this model, including the same variables as for younger women, the socioeconomic 
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gradient in survival was also still apparent, with a similar 34 % excess hazard of 
death in the most deprived category. 

For both age groups and in each model, addition of each prognostic factor 
significantly improved the fit over that of the preceding model, and the trend in 
hazard ratio across deprivation categories was statistically significant (2-sided p
value < 0.00001 in each case). Finer sub-division of period of diagnosis and 
follow-up time did not alter the results in either of the age-groups. 

Of the 12,911 deaths that occurred within 5 years of breast cancer diagnosis, 
960 (7.4 %) might have been avoided if all women had experienced the survival of 
the most affluent category (table 6). There was a higher percentage of potentially 
avoidable deaths in the more deprived categories: 6.5%, 12.3%, 11.8% and 17.8% 
in categories 2-5, respectively. The potential reduction in mortality was larger in 
women aged 30-64 years (506 deaths, 10% of all deaths) than in women aged 65-
99 years (454 deaths, 5.8%). Finally, in the age group 50-69 years, the overall 
potential reduction in mortality at five years was just over 10% (507) of all deaths, 
reaching 22% (74 deaths) in the most deprived category. 
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Table 5. Hazard ratios and 95% confidence intervals (Cl) by age and deprivation category; 
adjustment for progn"ostic factors, breast cancer, South Thames, 1980-1989 

30·64 years 65·99 years 

Deprivation Hazard Differencea in: Hazard Difference in: 
category ratio 95% Cl deviance d.f. ratio 95% CI deviance 

Modell: Deprivation, follow·up period (0·5 and 6·13 years) 

Affluent 1.00 259 5 1.00 295 5 
(2) 1.15 1.05·1.27 1.17 1.02·1.33 
(3) 1.30 1.18·1.43 1.24 1.08·1.42 
(4) 1.31 1.18·1.46 1.23 1.06·1.43 
Deprived 1.35 1.17·1.57 1.69 1.41·2.03 

Model 2: Deprivation, follow·up period and period of diagnosis (1980·1984 and 1985·1989) 

Affluent 1.00 5 1.00 11 
(2) 1.15 1.05·1.27 1.16 1.02·1.33 
(3) 1.30 1.18·1.44 1.24 1.09·1.42 
(4) 1.31 1.18·1.46 1.23 1.06·1.43 
Deprived 1.35 1.16·1.57 1.68 1.39·2.G3 

Model 3: Deprivation, follow-up period, period of diagnosis and stage at diagnosis 

Affluent 
(2) 
(3) 
(4) 
Deprived 

1.00 
1.16 
1.34 
1.30 
1.39 

1.06·1.26 
1.23·1.46 
1.18·1.43 
1.22·1.59 

1874 3 1.00 
1.15 
1.23 
1.16 
1.47 

1.02·1.29 
1.09·1.38 
1.01·1.32 
1.25·1.74 

Model 4: Deprivation, follow-up period, period of diagnosis, stage, morphology 

Affluent 
(2) 
(3) 
(4) 
Deprived 

1.00 
1.16 
1.35 
1.31 
1.41 

1.07·1.27 
1.24·1.48 
1.19·1.43 
1.24·1.61 

83 2 1.00 
1.15 
1.23 
1.18 
1.46 

1.03·1.29 
1.09·1.38 
1.03·1.34 
1.24·1.72 

1995 3 

101 2 

d.f. 

Model 5: Deprivation, follow-up period, period of diagnosis, stage, morphology and treatment 

Affluent 1.00 1071 6 '1.00 1073 
(2) 1.12 1.03·1.21 1.17 1.06·1.28 
(3) 1.32 1.22·1.44 1.23 1.11·1.35 
(4) 1.30 1.19·1.42 1.16 1.04·1.29 
Deprived 1.36 1.21·1.54 1.34 1.17·1.54 

3 Difference from preceding model. For model 1, difference from model including only 
constant tenn; 5 d. f. refer to 4 d. f. for deprivation and 1 d. f. for follow-up period 

6 
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5.1.4 Discussion 

Our results show a gradient in survival for women diagnosed with breast cancer in 
the South Thames region between 1980 and 1989 according to a measure of 
material deprivation in the small area of their residence at diagnosis. Survival 
among women from deprived areas was lower than for women from affluent areas 
during the entire 13-year follow-up period and at all ages, but the gradient in 
survival across deprivation categories was steeper for older women (65-99 years). 
The hazard ratio for the most deprived category was 1.35 for younger women and 
1.69 for older women, but after adjustment for calendar period of diagnosis, stage 
at diagnosis, morphology and type of treatment, the excess hazard was still about 
35% for both age groups. 

Four methodological issues affect the interpretation of these results. First, the 
area-based measure of deprivation used here (Carstairs Index) is a proxy measure 
for the deprivation of individual breast cancer patients at the time of diagnosis, and 
therefore the gradient in survival by deprivation might be underestimated. Howe
ver, this measure has been shown to have a stronger association with mortality than 
social class based on occupation, while there are many problems with measuring 
social class based on occupation, especially for women.21 

We used information from the 1981 census to assign a deprivation score to 
women diagnosed between 1980 and 1989. This could have resulted in misclassifi
cation if the socioeconomic characteristics of some enumeration districts changed 
substantially between 1981 and the time of breast cancer diagnosis for residents of 
such districts. Such changes cannot be ruled out, but are unlikely to have occurred 
differentially according to deprivation category, and would be expected to cause 
under-estimation of any differences in breast cancer survival by deprivation 
category. 

A second potential bias arises from the use of national rather than regional life 
tables to adjust for expected mortality. All-cause mortality was higher in England 
and Wales as a whole than in South Thames," so expected survival will be lower 
(and relative survival higher) than if regional life tables had been used. It seems 
unlikely, however, that differences between the various deprivation categories in 
life expectancy calculated nationally or regionally would be so great as to produce 
substantial bias in the relative survival gradient for breast cancer. 
Similarly, use of a single life table for all women may also be criticised, since all
cause mortality varies with social class: this might exaggerate any underlying 
gradient in relative survival from breast cancer. Separate life tables for social 
classes or deprivation categories are unavailable, however. There is some evidence 
that the gradient in relative survival from breast cancer is robust to differences 
between socio-economic groups in mortality from other causes. The ratio of breast 
cancer survival in Finland between the highest and lowest social classes was 1.10 
with corrected survival rates (censoring deaths from other causes) and 1.12 with 
relative survival rates.7 
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Table 6. Observed, expected.!. and avoidableb deaths at 5 years, by age and deprivation 
category, breast cancer, South Thames, 1980-1989 

Deprivation Age group No. of deaths A voidable deaths 
category observed expected % No. 

Affluent 30-64 1764 1674 
65-99 2282 2282 

Total 3956 3956 
50-69 1486 1486 

(2) 30-64 1150 1058 8.0 92 
65-99 1965 1854 5.6 111 

Total 3115 2912 6.5 203 
50-69 1154 1049 9.1 105 

(3) 30-64 1070 884 17.4 186 
65-99 1783 1617 9.3 166 

Total 2853 2501 12.3 352 
50-69 1076 896 16.7 180 

(4) 30-64 836 678 18.9 158 
65-99 1263 1174 7.0 89 

Total 2099 1852 11.8 247 
50-69 831 683 17.8 148 

Deprived 30-64 345 275 20.3 70 
65-99 543 455 16.2 88 

Total 888 730 17.8 158 
50-69 333 259 22.2 74 

Total 30-64 5075 4569 10.0 506 
65-99 7836 7382 5.8 454 

Total 12911 11951 7.4 960 
50-69 4880 4373 10.4 507 

a from elimination of survival gradient across deprivation categories 
b difference between observed and expected deaths (see text). 

A third methodological issue concerns the exclusion from analysis of DCO 
cases, for which survival time is unknown. In this study the percentage of such 
cases was similar (8-9%) in all deprivation categories. We were able to estimate 
the effect of excluding DCO cases on observed survival (Bullard J, personal 
communication). As a ratio of the observed (unadjusted) survival at 5 years in the 
most affluent group, observed survival at 5 years in groups 2 to 5 respectively was 
0.92,0.87, 0.88 and 0.82, respectively. These ratios became 0.91, 0.86, 0.86 and 
0.81, after correction for the exclusion of DCO cases, and their exclusion could 
thus have had very little effect on the gradient in survival reported here. 
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Fourth, the stage at diagnosis used in these analyses is not identical to the TNM 
stage. The key advantages are that, unlike TNM stage, it is available for most 
cases; it is simple; it has been assigned by Registry staff with a standard definition 
over many years, and, for cases where both stage codes are available, it has almost 
identical prognostic significance (Lutz J-M, personal communication). It has been 
argued that the most important explanatory factor for socioeconomic variation in 
breast cancer survival is a difference in the stage distribution between deprivation 
categories, and in some studies deprived women have been shown to present at a 
more advanced stage than affluent women.'·29.'. No such pattern was observed in 
Scotland,13 or for younger women in tlllS study. For older women, differences in 
the stage distribution did explain part of the variation in survival, the hazard ratio 
for the most deprived group falling from 1.68 to 1.47 after adjustment for stage. 
Our results are similar to those from other studies in which survival differences 
between socioeconomic groups persisted after correction for stage at diagnosis. '.'.Il 
Part of the gradient in survival by deprivation could be due to residual confounding 
by stage. If women from deprived areas were diagnosed less accurately than 
women from affluent areas, they would be understaged more often, leading to 
greater misclassification of stage at diagnosis in women from deprived areas. This 
assumption could not be tested with cancer registry data however. 

Our rmdings suggest that special attention to early detection and rapid referral 
of breast cancer should be given to women aged 65 or more living in deprived 
areas. A strength of area-based analyses is that such women could be identified 
through their area of residence, perhaps for special health education programmes. 
The other prognostic factors that we studied had little impact (type of treatment) or 
no impact (morphology) on the gradient in survival by deprivation category. 

We conclude that a gradient in breast cancer survival according to deprivation 
still existed after adjustment for stage at diagnosis, morphology and broad category 
of treatment. Other factors might be responsible for the observed gradient in breast 
cancer survival by deprivation category, such as a poorer host resistance among the 
deprived patients, which could be related to more co-morbidity, an adverse 
nutritional status, less social support, and negative psychological factors such as 
less ability to cope with a cancer diagnosis. Aspects of the health care system 
which might be related to the lower survival of the lower socioeconomic groups 
are, apart from the type of treatment, adverse hospital referral patterns, the lower 
quality or appropriateness of treatment and worse compliance with treatment in 
these groups of patients. For most of these factors, however, information is not 
available from cancer registry records, and other approaches will be required to 
study their impact. Preliminary results from a study in our territory of breast 
cancer patients aged less than 50 suggest that survival was significantly affected by 
the use of adjuvant therapy." Hospital referral patterns are being examined. 

The Health of the Nation target for breast cancer envisages a 25 % reduction in 
breast cancer mortality among women aged 50-69 by the year 2000. Improving the 
survival of breast cancer patients living in less affluent areas would make a 
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substantial contribution to this target. In women aged 50-69 years the overall 
reduction would have been over 10% five years after diagnosis. Our results suggest 
that one way of achieving this improvement would be to focus on socioeconomic 
differences in stage at presentation in older women. In younger women, other 
factors, so far unidentified, are responsible for the socioeconomic gradient in breast 
cancer survival. 
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5.2 Deprivation, stage at diagnosis and cancer survival' 

5.2.1 Introduction 

The association between socioeconomic status and cancer mortality has been 
studied for many years.' Attempts to explain the variation in cancer mortality rates 
between socioeconomic groups have mainly focused on studying socioeconomic 
variation in cancer incidence and the distribution of cancer risk factors across 
groups. The variation in cancer survival and its possible determinants. for example. 
socioeconomic differences in the timing of cancer detection and treatment, have 
been studied less intensively.'" Nevertheless, the potential for reduction of cancer 
mortality among the socioeconomically disadvantaged, by improving such factors 
as early detection and adequate treatment, seems promising, and socioeconomic 
variation in cancer survival should be monitored systematically. We therefore 
examined the association between an area-based measure of deprivation and cancer 
survival in the ten most common cancers in the area covered by the South Thames 
Regional Health Authority (RHA). 
The most recent studies that have dealt with the association between deprivation 
and survival in a large number of common cancers have not studied the impact of 
stage of disease at diagnosis on this association. 4•5 We were able to study the 
impact of stage of disease at diagnosis, an important prognostic factor, which may 
point to socioeconomic variation in the early detection of cancer. 

5.2.2 Patients and methods 

Patiellls 
Data for this study came from the records of the Thames Cancer Registry, a 
population-based cancer registry covering a population of about 14 million people 
in south-east England. From 1960 to 1984 the registry covered the territory of the 
South Thames RHA; in 1985 coverage was extended to include the territory of the 
North Thames RHA. In this analysis, patients diagnosed from 1980 were studied 
and therefore only patients resident in South Thames RHA were included for study. 
The methods and data quality indices of the Registry have been described6 and 
incidence for the 1980s reported.7

•
10 

The records of all patients (men and women) diagnosed between 1980 and 1989 
with a malignant tumour in one of the ten most common cancer sites and aged 30 
to 99 years at diagnosis were checked (n= 192,082). The cancers included were 
lung, breast, colorectum, bladder, prostate, stomach, pancreas, ovary, uterus and 
cervix. Two categories of patients were excluded from the analyses: patients with 
an incomplete or unknown postcode (n= 11,495 or 6%), since their census enume-

Schrijvers CTM. Mackenbach JP. Lulz J-M. Quinn MJ. Coleman MP 
In press Int J Cancer 
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ration district could not be reliably determined (see below). The survival of these 
patients did not differ substantially from the survival of patients that were included 
in the analysis. Patients for whom the date of death was known but not the date of 
diagnosis (death certificate only cases, DCO) were also excluded from analyses, as 
their survival time could not be calculated (n=24,905 or 13%). A total of 155,682 
(81 % of the original data set) were included in the survival analyses: 73,444 men 
and 82,238 women (table 1). 

Deprivation score 
The measure of deprivation for each patient was based on the address at time of 
diagnosis, by linking the full postcode of residence to the corresponding census 
enumeration district. Data from the 1981 census on four indicators of material 
deprivation were obtained for each enumeration district (average of 400 households 
in Great Britain): overcrowding (proportion of persons in private households living 
at a density of more than one person per room), male unemployment (proportion of 
economically active males seeking work), low social class (proportion of all 
persons in private households with head of household in social class IV or V) and 
car ownership (proportion of all persons in private households without a car). 

The Carstairs Index combines standardised scores on these four variables into a 
single score for each census enumeration district," using the mean value and 
standard deviation for Great Britain as a standard. 

Each of the 14,386 enumeration districts in South Thames RHA was assigned to 
one of five deprivation categories, which were constructed by ranking the Carstairs 
scores for all enumeration districts in Great Britain from low ("affluent") to high 
("deprived"), and by forming quintiles based on the underlying population distribu
tion. 

Table 1. Number (percentage) of patients by cancer and deprivation category. 10 most common 
cancers, men and women, Soulh Thames RHAI 1980-1989 

DCErivation catego~ 

Cancer Affluent (I) (2) (3) (4) DCErived (5~ Total 

Lung 10088 (25.0) 9160 (22.7) 8989 (22.3) 8223 (20.4) 3819 (9.5) 40279 

Breast 10097 (34.0) 7147 (24.1) 6107 (20.6) 4536 (15.3) 1789 (6.0) 29676 

Colorectum 8530 (30.7) 6901 (24.8) 6002 (21.6) 4662 (16.8) 1701 (6.1) 27796 

Bladder 3896 (30.1) 3065 (23.7) 2809 (21.7) 228207.6) 905 (7.0) 12957 

Prostate 4155 (33.2) 3278 (26.2) 2524 (20.1) 1852 (14.8) 723 (5.8) 12532 

Stomach 2828 (25.9) 2560 (23.4) 2414 (22.1) 2200 (20.1) 929 (8.5) 10931 

Pancreas 1979 (29.2) 1666 (24.6) 1438 (21.2) 1203 (17.8) 486 (7.2) 6772 

Ovary 1994 (33.2) 1491 (24.8) 1216 (20.3) 916 (15.3) 382 (6.4) 5999 

Uterus 1537 (30.9) 1261 (25.4) 1064 (21.4) 775 (15.6) 331 (6.7) 4968 

Cervix 935 (24.8) 805 (21.3) 856 (22.7) 763 (20.2) 413 (10.9) 3772 

Total 46039 (29.6) 37334 (24.0) 33419 (21.5) 27412 (17.6) 11478 (7.4) 155682 
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Prognostic jactors 
Age was studied in two or three categories, depending on the age-distribution of 
cases for each cancer: lung, bladder and stomach (30-64, 65-74 and 75-99), breast, 
ovary, uterus and pancreas (30-64 and 65-99), colorectum and prostate (30-74 and 
75-99), and cervix (30-44, 45-64 and 65-99). The results of analyses in which age 
was studied in much smaller categories did not differ from those presented in this 
paper. Data for men and women were combined for cancers of the lung, colorec
tum, stomach and pancreas, as both overall survival and the gradient in survival by 
deprivation were very similar. Gender was included as a possible confounder for 
these cancers. Survival from bladder cancer was clearly higher for men than for 
women, and therefore we will also discuss the results for this cancer for men and 
women separately. Period of diagnosis was included in the analysis in two five year 
periods: 1980 to 1984 and 1985 to 1989. Stage at diagnosis (clinical or pathologi
cal) was explicitly stated in 20% of the medical records for all cancers combined. 
A simplified stage is routinely constructed by Registry staff for all cases, however, 
using pathology reports, operation notes and other information. Stage was original
ly categorised in three groups: local (tumour confined to the organ of origin); 
regional (involvement of regional lymph nodes) and metastasis (spread to distant 
organs). Patients for whom the stage at diagnosis was unknown were also included 
in the analysis as a fourth category. For most of the cancers, the percentage of 
patients diagnosed with a regional disease was rather low, and therefore the four 
categories were distinguished only for cancers of the lung, breast, colorectum and 
stomach. For the other cancers, the distinction was local, non-local (regional and 
metastasis combined), and unknown. Data for cancers of the colon and rectum 
were combined and adjustment was made for subsite in five categories: (1) rectum, 
(2) sigmoid, (3) ascending colon, (4) transverse and descending colon, and (5) 
other subsites. Furthermore, subsites were distinguished for stomach cancer: (1) 
cardia, (2) pylorus, (3) stomach excluding cardia and pylorus. 

Survival analysis 
Cases diagnosed between 1980 and 1989 were followed up until the date of death 
or 31 December 1992, whichever occurred first. 

To adjust for mortality from causes other than the cancer under study, we used 
the relative survival rate as measure of outcome in the univariate analyses. The 
relative survival rate, expressed as a percentage (RSR%) is the ratio of observed 
survival in a group of cancer patients to the survival that would be expected if they 
were subject to the same overall mortality rates by age, gender, and calendar 
period as the general population.12 The England and Wales life table for 1981 was 
used to calculate expected survival. The RSR and its 95 % confidence interval (Cl) 
were calculated by a computer program from the Finnish Cancer Registry. 13 

In the multivariate analyses, the measure of outcome was the hazard ratio which 
expresses the probability of death from the cancer under study for a specific 
category of patients relative to a reference category (which has a hazard ratio of 
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unity). These analyses were conducted with a proportional hazards model adapted 
to the RSRI4 using GLIM.15 
We started with a basic model which included duration of follow-up in two 
categories (up to 5 years and 6 to 13 years) and deprivation category, and then 
added the other variables (age, gender, period of diagnosis, stage at diagnosis and 
subsite for colorectal and stomach cancer). The improvement in fit due to each 
variable was tested for statistical significance at the 5% level with the Chi-square 
test. The statistical significance of the trend in the hazard ratio across deprivation 
categories was tested by examining the effect of adding deprivation category to the 
model as a continuous variable (one degree of freedom). 

5.2.3 Results 

About 30% of all patients lived in areas categorised as the most affluent quintile of 
the Carstairs Index, while only 7.4 % lived in areas categorised as the most 
deprived quintile. This distribution reflects the relative affluence of South Thames 
within Great Britain. For a few cancers, the percentage of patients in the two most 
affluent groups is higher than the percentage for all cancers combined: these are 
breast, prostate and ovary and to a lesser extent colorectum and uterus. For cancers 
of the lung, stomach and cervix, the percentage of patients in the two most 
deprived categories is higher than the percentage for all cancers combined. For 
cancers of the bladder and pancreas, there was a similar distribution across 
deprivation categories as for all cancers combined. This variation in the distribution 
of patients across deprivation categories per cancer as compared with all cancers 
combined probably reflects variation in incidence by deprivation category (table 1). 

Relative survival five years after diagnosis was better for patients from affluent 
areas than for patients from deprived areas for cancers of the lung, breast, colorec
tum, bladder, prostate, uterus and cervix. For these cancers we observed a gradient 
in survival by deprivation, which was interrupted in the second lowest category of 
deprivation for cancers of the lung, breast, prostate, uterus and cervix. The 
gradient in survival by deprivation for bladder cancer was present only in men (5-
year RSR%: affluent (1) 69, (2) 67, (3) 66, (4) 63, deprived (5) 62), but not in 
women. For cancers of the stomach, pancreas and ovary, no clear difference in 5-
year RSR % by deprivation category was observed (table 2). 
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Table 2. Five year RSR and 95% confidence interval by deprivation category and cancer, 
10 most common cancers, South Thames RHA, 1980-1989 

Deprivation category 

Cancer Affluent 2 3 4 Deprived 

Lung 8.0 7.3 7.2 6.3 6.5 
(7.3-8.7)" (6.6-8.0) (6.5-7.9) (5.7-6.9) (5.6-7.4) 

Breast 71 67 63 64 60 
(69-73) (65-69) (62-64) (62-66) (57-63) 

Colorectum 40 41 39 36 36 
(39-41) (39-43) (37-41) (34-38) (33-39) 

Bladder 66 65 63 62 61 
(64-68) (63-67) (61-65) (59-65) (56-66) 

Prostate 52 48 45 40 42 
(49-55) (45-51) (42-48) (37-43) (36-48) 

Stomach 11 12 10 12 12 
(10-12) (11-13) (9-11) (10-14) (9-15) 

Pancreas 3.8 3.3 4.0 3.6 4.5 
(2.7-4.9) (2.2-4.4) (2.8-5.2) (2.3-4.9) (2.2-6.8) 

Ovary 30 27 27 30 27 
(28-32) (24-30) (24-30) (26-34) (22-32) 

Uterus 76 71 71 66 67 
(73-79) (68-74) (67-75) (61-71) (60-74) 

Cervix 62 57 55 58 54 
(59-62) (53-61) (51-59) (54-62) (49-59) 

·95% confidence interval 

For each of the cancers we saw a similar gradient in to-year RSR % by depriva
tion category as for the 5-year RSR % (results not shown). For cancers with an 
overall 5-year RSR % below 20% (pancreas, lung, stomach), we also examined the 
survival gradient by deprivation, I and 2 years after diagnosis. For cancer of the 
pancreas, we observed a higher I-year RSR % in affluent patients than in deprived 
patients, but two years after diagnosis the gradient had disappeared. For lung and 
stomach cancer, the results for survival one and two years after diagnosis were 
similar to those for survival five and ten years after diagnosis (results not shown). 

The stage distribution by cancer and deprivation category showed no systematic 
pattern for most cancers. Only for breast cancer, and to a lesser degree for cancer 
of the prostate, we found a higher percentage of patients with non-local disease in 
the more deprived patient groups (table 3). 
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Table 3. Percentage of patients with non-local stage at diagnosis by cancer and deprivation 
category. 10 most common cancers, South Thames RHA, 1980-1989 

Deprivation category 

Cancer Affluent 2 3 4 Deprived Total 

Lung 30.3 30.9 29.1 28.9 29.3 29.8 

Breast 29.5 31.2 30.5 32.2 35.5 30.9 

Colorectum 32.6 33.2 32.6 31.9 32.2 32.6 

Bladder 4.6 4.7 5.1 5.1 4.8 4.8 

Prostate 26.8 26.3 28.3 27.8 31.4 27.4 

Stomach 37.3 36.7 36.4 36.5 35.3 36.6 

Pancreas 31.4 33.6 34.9 30.2 29.8 32.3 

Ovary 36.7 39.4 43.2 39.1 37.4 39.1 

Uterus 9.6 10.5 9.1 11.4 6.6 9.8 

Cervix 10.1 11.6 12.4 10.2 13.6 11.3 

Table 4 shows the results from the multivariate analyses, by cancer and depriva
tion category. The hazard ratios presented in this table were adjusted for follow-up 
period, age, gender, period of diagnosis and subsite in colorectal and stomach 
cancer. These hazard ratios combine results for the entire period of follow-up, so 
for example the hazard ratio of 1.13 for the most deprived category of lung cancer 
patients means that during the entire period of follow-up, the annual excess 
probability of dying was 13 % in the most deprived category as compared with the 
most affluent category. 

The results from the multivariate analyses are in agreement with the results 
from the univariate analyses: the hazard ratios were higher in the more deprived 
categories for cancers of the lung, breast, colorectum, bladder, prostate, uterus and 
cervix. The trend in hazard ratios by deprivation was statistically significant for 
these cancers. For cancers of the stomach, pancreas and ovary, no clear gradient in 
hazard ratios by deprivation category was observed, and the trend in hazard ratios 
by deprivation was not statistically significant. 

We tested the improvement in fit of the preceding model resulting from the 
addition of stage, which was statistically significant for each of the cancers. 
However, the addition of stage caused no large changes in the hazards for the five 
deprivation categories in most cancers (table 5). The changes in hazard ratios for 
deprivation were largest for cancers of the uterus and cervix, especially in the most 
deprived patient group. For cervical cancer, the hazard ratio for the most deprived 
patient group changed from 1.35 to 1.27 and for cancer of the uterus from 1.46 to 
1.59. 
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Table 4. Hazard Ratio (HR) and 95 % confidence interval (CI) by cancer and deprivation 
category, 10 most common cancers, South Thames RHA, 1980~19891 

Deprivation category 

Cancer Affluent 2 3 4 Deprived Slope 

HR HR HR HR HR HR 
(95% el) (95% el) (95% el) (95% el) (95% el) 

Lung 1.00 1.04 1.09 1.12 1.13 1.03 
(0.96-1.14) (1.00-1.19) (1.03-1.22) (1.01-1.26) (1.01-1.06) 

Breast 1.00 1.15 1.27 1.27 1.47 1.09 
(1.02-1.30) (1.12-1.44) (1.11-1.46) (1.22-1.76) (1.06-1.13) 

Colorectum2 1.00 0.99 1.04 1.14 1.14 1.04 
(0.92-1.08) (0.96-1.13) (1.05-1.25) (1.01-1.29) (1.02-1.06) 

Bladder 1.00 1.02 1.10 1.24 1.24 1.07 
(0.86-1.21) (0.93-1.31) (1.04-1.48) (0.97-1.58) (1.02-1.12) 

Prostate 1.00 1.10 1.18 1.34 1.37 1.09 
(0.94-1.30) (1.00-1.40) (1.12-1.60) (1.07-1.76) (1.04-1.14) 

Stomach2 1.00 0.98 1.05 1.03 1.11 1.02 
(0.87-1.11) (0.93-1.19) (0.91-1.17) (0.93-1.33) (0.99-1.06) 

Pancreas 1.00 1.01 0.96 1.07 1.04 1.01 
(0.88-1.15) (0.83-1.11) (0.92-1.25) (0.84-1.28) (0.97-1.05) 

Ovary 1.00 1.10 1.13 1.05 1.10 1.02 
(0.91-1.34) (0.93-1.39) (0.84-1.31) (0.81-1.50) (0.97-1.08) 

Uterus 1.00 1.21 1.18 1.48 1.46 1.11 
(0.90-1.61) (0.87-1.60) (1.09-2.02) (0.97-2.20) (1.02-1.20) 

Cervix 1.00 1.15 1.29 1.17 1.35 1.06 
(0.94-1.40) (1.07-1.57) (0.96-1.44) (1.07-1.71) (1.01-1.12) 

I Results from models with follow~up period, deprivation category, age, (sex), and period of 
diagnosis 2 Also adjusted for subsite 

5.2.4 Discussion 

Our results show that patients from deprived areas had worse survival than those 
from affluent areas for cancers of the lung, breast, colo rectum, bladder, prostate, 
uterus and cervix, but not for cancers of the stomach, pancreas or ovary. The 
excess hazard of death for patients from the most deprived category ranged from 
II % for colorectal and lung cancer to 59% for cancer of the uterus (adjusted for 
age, gender, period of diagnosis and stage at diagnosis). Tllis shows an enormous 
potential for a reduction of cancer mortality by improving the survival rates of 
patients from deprived areas. Stage of disease at diagnosis was not an important 
explanatory factor of the association between deprivation and survival. 

We considered a number of methodological aspects that might have influenced 
our results. First, we used an area-based measure of deprivation (Carstairs Index), 
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which is a proxy measure of the deprivation of individual cancer patients. We did 
not use social class based on occupation as measure of deprivation, since this was 
incomplete or missing for a large proportion of patients, especially for women. 
Furthermore, deprivation was found to be more strongly associated with mortality 
than social class based on occupation (Carstairs & Morris, 1989). On the other 
hand, using an area-based measure could result in misclassification and therefore in 
underestimation of the gradient in survival by deprivation. For most cancers our 
results were similar to those from another English study in which an individual 
measure of deprivation was used.5 Better survival for patients with a low socioeco
nomic status was found in this study for cancers of the prostate, breast, and 
stomach and rectum in females. If the association between deprivation and survival 
for these cancers would have been underestimated in our study as a result of 
misclassification, the findings from both studies on these cancers would be even 
more divergent. 

Table 5. Hazard Ratio (HR) and 95 % confidence interval (CI) by cancer and deprivation 
categ0!I. 10 most common cancers, South Thames RHA, 1980-19891 

Deprivation categorr 

Cancer Affluent 2 3 4 De~rived Sloee 

HR HR HR HR HR HR 
(95% el) (95% el) (95% el) (95% el) (95% el) 

Lung 1.00 1.04 1.09 1.13 1.11 1.03 
(0.96-1.12) (1.01-1.18) (1.04-1.22) (1.00-1.23) (1.01-1.06) 

Breast 1.00 1.15 1.29 1.24 1.43 1.09 
(1.06-1.25) (1.19-1.41) ( 1.13-1.36) (1.27-1.62) (1.06-1.11) 

Colorectum2 1.00 1.02 1.03 1.16 1.11 1.04 
(0.95-1.09) (0.96-1.11) (1.07-1.25) (1.00-1.24) (1.02-1.06) 

Bladder 1.00 1.05 1.07 1.22 1.22 1.06 
(0.91-1.22) (0.93-1.25) (1.05-1.42) (0.99-1.51) (1.02-1.10) 

Prostate 1.00 1.11 1.21 1.37 1.34 1.09 
(0.99-1.25) (1.07-1.36) (1.20-1.56) (1.12-1.60) (1.06-1.13) 

Stomach2 1.00 0.98 1.04 1.02 1.11 1.02 
(0.87-1.10) (0.93-1.18) (0.90-1.15) (0.93-1.32) (0.99-1.05) 

Pancreas 1.00 1.02 0.95 1.08 1.04 1.01 
(0.89-1.16) (0.83-1.09) (0.93-1.26) (0.85-1.28) (0.97-1.05) 

Ovary 1.00 1.12 1.09 1.08 1.12 1.02 
(0.97-1.30) (0.94-1.28) (0.91-1.29) (0.88-1.43) (0.98-1.07) 

Uterus 1.00 1.26 1.24 1.45 1.59 1.11 
(0.99-1.61) (0.96-1.59) (1.11-1.88) (1.12-2.24) (1.04-1.19) 

Cervix 1.00 1.12 1.26 1.14 1.27 1.05 
(0.93-1.34) (1.05-1.51) (0.94-1.37) (1.02-1.58) (1.00-1.10) 

I Results from models with follow-up period, deprivation category. age, (sex), and period of 
diagnosis 2 Also adjusted for subsite 
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Second, DCO cases were excluded from the analyses. However, the percentage 
of such cases varied systematically only across deprivation categories for lung 
cancer, with a higher DCO% in more deprived categories (table 6). We were able 
to estimate the effect of DCO cases on observed lung cancer survival, as the date 
of diagnosis of as many DCO cases as possible diagnosed during 1986-1987 had 
been obtained through the Family Health Service Authorities. The survival of these 
cases could therefore be calculated and the ratio of survival reduction (%) to DCO 
(%) was used to estimate the impact of DCO bias on our results (Bullard J, 
personal communication). The ratio of the observed 5-year survival rate in the most 
affluent group and the observed 5-year survival rate in groups 2 to 5 of lung cancer 
patients respectively was 0.91, 0.90, 0.80 and 0.85. These ratios became 0.91, 
0.89,0.78 and 0.81, after correction for the exclusion of DCO cases, suggesting a 
small under-estimation of the deprivation by survival gradient in lung cancer after 
the exclusion of DCO cases. 

Another possible source of bias is the use of a single life table, due to the 
absence of social- class-specific life tables, to calculate expected survival in order 
to adjust for mortality due to causes other than the cancer under study. This bias 
could have resulted in overestimation of the gradient in relative survival by 
deprivation. In general, overall mortality is higher in deprived areas, and therefore 
the expected survival of patients from more deprived groups may be overestimated 
if a life table from the general popUlation is used. This may have resulted in 
underestimation of the relative survival for the more deprived groups. For the 
affluent patient groups, expected survival may be underestimated and relative 
survival overestimated. There is some evidence, from a Finnish study on social 
class and breast cancer survival, that tIllS overestimation of the deprivation-survival 
gradient is rather small. The ratio of survival between the highest and lowest social 
class was 1.10 with corrected survival rates (censoring deaths from other causes) 
and 1.12 with relative survival rates." 

Furthermore, we considered the possibility that bias of the results arose from 
the use of a national rather than a regional life table to adjust for expected mortali
ty. Overall mortality was lower in South Thames than in England and Wales as a 
whole, I8 so expected survival was lower and relative survival higher than if a 
regional life table had been used. It is unlikely, however, that differences in life 
expectancy calculated nationally or regionally would be systematic by deprivation 
category and therefore result in a bias of the relative survival gradient by depriva
tion. 

Finally, the use of a life table based on a single year (1981) might have caused 
a bias of the results, but this concerns overall survival. It seems unlikely that the 
association between deprivation and survival was biased, since the distribution of 
cases across years of diagnosis did not vary between deprivation categories. 
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Table 6. DCO cases (%) by cancer and deprivation category. 10 most common cancers, 
South Thames RHA, 1980-1989 

Deprivation category 

Cancer Affluent 2 3 4 Deprived Total 

Lung 15.8 16.2 17.3 18.3 19.9 17.2 

Breast 7.9 8.9 9.0 9.4 9.4 9.4 

Colorectum 14.1 13.3 13.3 12.9 15.9 13.6 

Bladder 6.8 6.5 5.7 7.8 7.4 6.7 

Prostate 12.2 12.7 13.5 12.5 13.5 12.7 

Stomach 19.9 17.6 17.8 18.9 21.8 18.9 

Pancreas 22.5 20.1 20.8 21.1 20.3 21.1 

Ovary 1l.4 11.9 13.4 13.2 12.8 12.3 

Uterus 5.9 6.2 5.6 5.7 8.3 6.0 

Cervix 5.9 5.7 5.5 7.6 4.8 6.0 

The stage variable which we used in this analysis is not identical to the TNM 
stage. However, the resulting reduction in deviance was substantial in our analyses, 
suggesting reasonable validity of the stage variable. This was confirmed when the 
prognostic significance of this stage variable and the TNM stage were found to be 
very similar in breast cancer cases for which both stage codes were available (Lutz 
J-M, personal communication). 

We further considered the possibility that lead-time bias might explain part of 
the survival with deprivation gradient in this study. The analyses in this paper 
included an adjustment for stage of disease at diagnosis. As the period between 
origin of the tumour and diagnosis is associated with stage, adjustment was made, 
indirectly, for lead-time. Of course, residual confounding due to stage, and 
therefore lead-time, may still explain part of the association between deprivation 
and survival. However, if lead-time bias were the explanation, we would expect a 
larger difference in survival by deprivation in the first period of follow-up than in 
the later period, and this was clearly not the case in our study. The results from 
survival analyses of patients with metastatic disease showed better survival for 
patients from the most affluent group as compared to the most deprived group for 
six out of the seven cancers for which we had observed better survival in the 
affluent patients; the oniy exception was lung cancer. However, the gradient in 
survival by deprivation was not consistent for any of these cancers and 95 % CIs 
were rather broad for most categories. 

Only for cancers of the cervix and uterus did we find a substantial change in the 
hazard ratios for the five deprivation categories resulting from the addition of 
stage. Although stage is a very important prognostic factor in general, it cannot 
explain the gradient in survival by deprivation. This was also found in other 
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studies, in which socioeconomic variation in survival from either breast can
cer17

,19,20, colorectal cancer, 21.22 colon cancer" or cancer of the prostate" persisted 
after adjustment for stage. Similar results were found in older studies for many 
cancer sites.25.27 

Another possible explanation for the gradient in survival by deprivation is a 
difference in the management of cancer patients from various deprivation catego
ries. It could be argued that this factor may be more important in cancers with an 
overall medium or good prognosis, and that for such cancers socioeconomic 
variation in survival would be larger. We calculated the ratios of survival rates of 
the most affluent and the most deprived patient group for each cancer and ranked 
these according to the overall survival of the cancers. From these results we 
observed no clear gradient, which is in agreement with other results.' We did fInd, 
however, that the variation in survival by deprivation was absent or rather small in 
cancers with relatively poor or moderate overall survival (pancreas, lung, stomach, 
ovary, colorectum), while variation was larger in cancers with a fairly high overall 
survival (prostate, bladder, cervix, breast, uterus). 

Our results show that the gap in survival between cancer patients from affluent 
and deprived areas is large, both in absolute and relative terms. We found no 
evidence for an explanation of the survival gradient by deprivation in terms of 
large variation in stage of disease at diagnosis. Other determinants of socioecono
mic variation in early detection of cancer by deprivation should be studied, such as 
the biological aggressiveness of a tumour, and host factors which may interact with 
the tumour. Examples of such factors are co-morbidity, psychological factors, 
nutritional status, social support, and immune response. In addition, determinants 
of treatment should be studied, such as adherence to guidelines and type of 
hospital. 
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Chapter 6. 

6.1 Introduction 

Socioeconomic variation in cancer survival in the 
Southeastern Netherlands and the South Thames 
area: a comparison 

The results of studies on socioeconomic variation in cancer survival were described 
for the Southeastern Netherlands in chapter 4 and for the area covered by the South 
Thames Regional Health Authority (RHA) in chapter 5. A comparison of socioeco
nomic variation in cancer survival for the two areas is now presented, evaluating 
both the pattern of socioeconomic variation in survival and the steepness of the 
socioeconomic gradient in survival. Furthermore, the impact of stage of disease at 
diagnosis on the association between socioeconomic status and survival in the two 
areas was compared. The histological type of the tumour and treatment were not 
included in this analysis as it was shown in earlier chapters that their distribntion 
did not vary systematically between socioeconomic groups. 

6.2 Patients and methods 

The data concerned patients diagnosed between 1980 and 1989 in either the 
Southeastern Netherlands or the South Thames area with a malignant tumour of the 
lung, breast, or colorectum, the 3 most connnon cancers in both areas with a large 
enough number of patients to reliably determine socioeconomic variation in 
survival for patients from the Southeastern Netherlands. Only patients aged 30 to 
99 years were included. Therefore the number of patients for the Southeastern 
Netherlands is lower in this analysis than in chapter 4, in which no lower limit for 
age was set. The end of follow-up was set at July 1, 1991 while it was December 
31, 1992 in chapter 5 for the South Thames area. The results presented in this 
chapter may therefore differ slightly from those in chapter 5. 

The measures of socioeconomic status were the same as in the earlier chapters 
(see also chapter 3). For the Southeastern Netherlands, the measure of 
socioeconomic status was based on the postcode of residence at time of diagnosis, 
through which each patient was assigned to one of 45 categories of a sociodem
ographic classification. The 45 categories were collapsed into 5 socioeconomic 
categories, based on quintiles of the underlying population and using education as 
main indicator of socioeconomic status. Table 1 contains the distribution of both 
the entire Dutch popUlation and the population of the Southeastern Netherlands 
across the 5 socioeconomic categories. The distribution of cases across socioecono
mic groups for different cancers probably reflects socioeconomic variation in 
cancer incidence: a Ingher lung cancer incidence in the lower socioeconomic 
groups and a higher incidence of cancers of the breast and colorectum in the higher 
socioeconomic groups. 
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Table 1. Distribution of population and cancer cases across socioeconomic status (SES) 
groups, Southeastern Netherlands, cancers of the lung, breast and coiorecturn, 
1980-1989 

Population Cancer cases 

South-
eastern 3 most 

SES Nether- Nether- common 
lands lands cancers Lung Breast Colorectum 

High 19.5% 20.1 % 18.2% 716 15.6% 790 20.2% 679 19.3% 

(2) 18.5% 14.4% 10.2% 418 9.1% 426 10.9% 371 10.6% 

(3) 19.7% 21.4% 20.4% 943 20.6% 811 20.8% 703 20.0% 

(4) 21.2% 22.4% 25.0% 1172 25.6% 981 25.1 % 854 24.3% 

Low 21.1 % 21.7% 26.2% 1336 29.1% 899 29.1% 906 25.8% 

Total 100% 100% 100% 4585 100% 3907 100% 3513 100% 

Table 2. Distribution of population and cancer cases across deprivation categories, South 
Thames, cancers of tile lung, breast and colorectum, 1980-1989 

Population Cancer cases 

Depri- 3 most 
vation Great South common 
category Britain Thames cancers Lung Breast Colorectum 

Affluent 20% 32.9% 29.5% 10088 25.0% 10097 34.0% 8530 30.7% 

(2) 20% 22.6% 24.0% 9160 22.7% 7147 24.1% 6901 24.8% 

(3) 20% 19.2% 21.5% 8989 22.3% 6107 20.6% 6002 21.6% 

(4) 20% 16.4% 17.6% 8223 20.4% 4536 15.3% 4662 16.8% 

Deprived 20% 8.9% 7.4% 3819 9.5% 1789 6.0% 1701 6.1% 

Total 100% 100% 100% 40279 100% 29676 100% 27796 100% 

For the South Thames area, we used the Carstairs Index as measure of depriva
tion, which was assigned to each patient through the census enumeration district of 
residence at the time of diagnosis. The five categories of the area-based measure 
were originally constructed using the population distribution of Great Britain, 
resulting in 5 equally sized deprivation categories. When all the enumeration 
districts in the South Thames area were assigned to one of these 5 categories, the 
distribution across deprivation categories became more skewed (table 2). This is 
due to the fact that the South Thames area is a relatively affluent area within Great 
Britain, and therefore the number of enumeration districts assigned to the affluent 
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categories was much higher than the number assigned to the deprived categories. 
The distribution of cancer cases across deprivation categories again probably 
reflects variation in incidence per deprivation category: a higher lung cancer 
incidence in the deprived categories and a higher incidence of breast canCer and 
colorectal cancer in the affluent categories. 

The following prognostic factors were studied: age (breast cancer: 30-64 and 65-
99; lung cancer: 30-64, 65-74 and 75-99; colorectal cancer: 30-74 and 75-99), sex, 
period of diagnosis (1980-1984 and 1985-1989), and stage of disease at diagnosis in 
the same categories as in earlier chapters (local, regional, distant and unknown). 
Subsite was also included in the analysis of colorectal cancer, in 5 categories: 
rectum, sigmoid, ascending colon, transverse and descending colon, and other 
subsites. 

In data analyses, the same techniques were used as in earlier chapters, resulting 
in the same measures of outcome as in the studies reported in chapters 4 and 5. 
The univariate analyses were conducted with the computer program for cancer 
survival studies from the Finnish Cancer Registry'. The measure of outcome in the 
univariate analyses was the relative survival rate (RSR)' and in the multivariate 
analyses, it was the hazard ratio.' In the multivariate analyses we started with a 
basic model including duration of follow-up in two periods (up to 5 and 6-12 years) 
and socioeconomic status (5 categories), to which we added the possible confoun
ders age (2 or 3 categories), sex, and period of diagnosis (2 categories) (model 1). 
We then added stage of disease at diagnosis to these models (model 2). Addition of 
eacb factor was evaluated by testing the change in deviance for statistical signifi
cance, in relation to the corresponding change in degrees of freedom for this 
factor. 

6.3 Results 

6.3.1 Lung cancer 

Table 3 shows the 5-year RSR by socioeconomic group and area of residence for 
lung cancer. Overall 5 year survival was higher in the Southeastern Netherlands 
than in the South Thames area. The gradient in survival by socioeconomic status 
was similar for both areas, but the ratio of 5-year RSR for the highest and lowest 
socioeconomic group was higher in the Southeastern Netherlands (1.36) than in the 
South Thames area (1.26). 

The distribution of stage of disease at diagnosis across socioeconomic groups in 
both areas is given in table 4. For all patients combined, so regardless of SES, we 
observed a much higher percentage of patients registered with local disease in the 
South Thames area as opposed to the Southeastern Netherlands. This seemed to be 
at odds at first sight with the lower overall lung cancer survival in the South 
Thames area. Consequently, the percentage of lung cancer patients registered with 
regional or metastatic disease was higher in the Southeastern Netherlands. 
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Table 3. Five year relative survival rate by socioeconomic status, lung cancer, Southeastern 
Netherlands and South Thames, 1980-1989 

Socioeconomic Southeastern 
Status Netherlands South Thames 

High 15 (12-18)' 7.8 (7.2-8.4) 

(2) 17 (12-21) 7.3 (6.7-7.9) 

(3) 14 (11-17) 7.1 (6.4-7.8) 

(4) 12 (9-15) 6.3 (5.6-7.0) 

Low 11 (9-13) 6.2 (5.3-7.1) 

Total 13 (12-14) 7.1 (6.8-7.4) 

Ratio High/Low 1.36 1.26 

. 95% confidence interval between brackets 

The stage distribution did not vary systematically between socioeconomic groups 
in either of the areas. The observed differences in stage distribution between the 
two areas could either reflect a true difference or might be caused by a difference 
in the classification of stage. We will come back to this issue in the discussion. The 
patterns of stage distribution across socioeconomic groups did not change substanti
ally after the exclusion of patients for whom no information on stage was available. 
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or unknown stage of disease and the 5-year RSR of patients with local disease 
(reference category) are also given in table 5. The contrast in survival between 
categories of stage was much more marked in the Southeastern Netherlands than in 
the South Thames area. This is also reflected in the 5-year RSR for South Thames 
patients with local and regional disease, which were similar. This implies again that 
the classification of stage in the South Thames area is probably not correct as was 
also shown by the relatively low percentage of lung cancer patients with regional 
disease in this area (table 4). 

Table 5. Five year relative survival rate by stage, lung cancer, Southeastern Netherlands 
and South Thames, 1980-1989 

Southeastern Netherlands South Thames 

5 year Survival ratio 5 year Survival ratio 
Stage RSR 95% CI (ref ~ local) RSR 95% CI (ref~local) 

Local 35 31-39 1.00 10.5 9.8-11.2 1.00 

Regional 12 9-15 0.34 11.7 10.2-13.2 1.11 

Distant 0.4-1.6 0.03 2.3 2.0-2.6 0.22 

Unknown 10.3 8.4-12.2 0.29 5.5 5.0-6.0 0.52 

RSR: Relative Survival Rate; CI: confidence interval; ref: reference category 

Table 6 shows the results from the multivariate analyses on lung cancer for both 
areas. Period of diagnosis (both areas) and sex (South Thames) are not shown in 
tlus table as they proved not to confound the association between socioeconomic 
status and survival. The gradient in hazard ratios across socioeconomic groups after 
adjustment for confounders, was slightly steeper in the Southeastern Netherlands 
than in the South Thames area, but the corresponding HR was of borderline 
statistical significance. The addition of stage to the model caused negligible changes 
in the hazard ratios for both areas. These findings are in agreement with those 
from the univariate analyses in which we found no clear association between 
socioeconomic status and stage in either of the two areas. 
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Table 6. Hazard ratio by socioeconomic status, lung cancer. Southeastern Netherlands and 
South Thames, 1980-1989 

Southeastern Netherlands South Thames 

Model: FU,SES, +Stage FU,SES, +Stage 
age,sex age 

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) 

Affluent 1.00 1.00 1.00 1.00 

(2) 0.96 (0.75-1.23) 0.94 (0.77-1.15) 1.04 (0.95-1.14) 1.04 (0.95-1.13) 

(3) 1.06 (0.87-1.30) 1.06 (0.90-1.24) 1.09 (0.99-1.20) 1.11 (1.01-1.21) 

(4) 1.13 (0.94-1.38) 1.13 (0.96-1.32) 1.12 (1.02-1.24) 1.13 (1.03-1.24) 

Deprived 1.17 (0.98-1.41) 1.17 (1.00-1.36) 1.14 (1.00-1.29) 1.13 (1.01-1.27) 

Slope 1.05 (1.00-1.09) 1.05 (1.02-1.08) 1.04 (1.01-1.06) 1.03 (1.01-1.06) 

FU: follow-up; SES: socioeconomic status; HR: hazard ratio; CI: confidence interval 

6.3.2 Breast Cancel' 

For breast cancer, we observed a higher 5 year survival for patients in the Southe
astern Netherlands than in the South Thames area. The gradient in breast cancer 
survival by socioeconomic statns was more consistent and steeper in the South 
Thames patients and the ratio of the 5 year RSR for the highest and lowest 
socioeconomic group was 1.17 in the South Thames area and 1.05 in the Southeas
tern Netherlands (table 7). 

Table 7. Five year relative survival rate by socioeconomic status, breast cancer, Southeas
tern Netherlands and South Thames, 1980-1989 

Socioeconomic Southeastern 
Status Netherlands South Thames 

High 77 (73-81)' 70 (69-71) 

(2) 74 (69-79) 66 (65-67) 

(3) 75 (71-79) 63 (61-65) 

(4) 72 (68-76) 63 (61-65) 

Low 73 (69-77) 60 (57-63) 

Total 74 (72-76) 66 (65·67) 

Ratio High/Low 1.05 1.17 

* 95 % confidence interval between brackets 
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The variation in stage distribution between the areas for breast cancer was less 
marked than for lung cancer. The percentage of patients registered with regional 
disease was much higher in the Southeastern Netherlands, while the percentage 
with either a metastatic disease or stage unknown was higher in the South Thames 
area. For breast cancer, we found a higher percentage of patients with metastatic 
disease in the lower socioeconomic groups for both areas, although the differences 
between the highest and lowest socioeconomic group were not very large. In the 
Southeastern Netherlands the percentage of patients with a metastatic disease 
ranged from 5.4 in the highest to 8.6 in the lowest socioeconomic group, while it 
ranged from 8.6 in the highest to 12.3 in the lowest socioeconomic group in the 
South Thames area (table 8). 

Table 8. Stage of disease (%) at diagnosis by socioeconomic status (SES). breast cancer, 
Southeastern Netherlands and South Thames, 1980·1989 

Southeastern Netherlands South Thames 

SES: High (2) (3) (4) Low Tot High (2) (3) (4) Low Tot 

Local 49.5 49.5 46.7 46.8 48.5 48.0 48.4 48.8 50.8 48.1 44.8 48.7 

Regional 35.9 31.5 33.0 33.7 31.8 33.4 20.9 21.8 21.0 21.7 23.2 21.4 

Distant 5.4 6.6 6.3 6.8 8.6 6.8 8.6 9.4 9.5 10.5 12.3 9.5 

Unknown 9.2 12.4 13.9 12.6 11.1 11.8 22.1 20.0 18.7 19.7 19.7 20.4 

Total 100 100 100 100 100 100 100 100 100 100 100 100 

For breast cancer patients 5-year survival was higher in 3 out of 4 stage catego
ries in the Southeastern Netherlands than in the South Thames area. Only for 
patients with metastatic disease the 5-year survival was higher in the South Thames 
area (table 9). For breast cancer patients, we found that the ratio of survival rates 
for patients with metastatic disease as compared to those with local disease 
(reference category), was much smaller (larger contrast) in the Southeastern 
Netherlands, while for the other stage categories the ratios were of similar magni
tude in both areas. 
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Table 9. 

Local 

Regional 

Distant 

Unknown 

Chapter 6 

Five year relative survival rate by stage, breast cancer. Southeastern Netherlands 
and South Thames, 1980-1989 

Southeastern Netherlands South Thames 

5 year RSR survival ratio 5 year RSR survival ratio 
(95% el) (ref=local) (95% el) (ref=local) 

91 (89-93) 1.00 81 (80-82) 1.00 

67 (64-70) 0.74 60 (58·62) 0.74 

12(7-17) 0.13 24 (22-26) 0.30 

62 (56·68) 0.68 57 (55-59) 0.70 

RSR: Relative Survival Rate; CI: confidence interval; ref: reference category 

Table 10 shows the results from the multivariate analyses of breast cancer 
survival in both areas. Period of diagnosis did not confound the association 
between SES and survival in the Southeastern Netherlands and is therefore not 
mentioned in table 9. 
The gradient in hazard ratios by socioeconomic status was much steeper in the 
South Thames area, which was also found in the univariate analyses. Adjustment 
for stage caused only small changes in the hazard ratios in the South Thames area, 
while in the Southeastern Netherlands, differences in hazards by socioeconomic 
status became much smaller after adjustment for stage. 

Table 10. Hazard ratio by socioeconomic status, breast cancer, Southeastern Netherlands and 
South Thames, 1980-1989 

Southeastern Netherlands South Thames 

Model: FU,SES, +Stage FU,SES, + Stage 
Age Age,Per 

HR HR HR HR 
(95% el) (95% el) (95% el) (95% el) 

Affluent 1.00 1.00 1.00 1.00 

(2) 1.01 (0.71-1.44) 1.04 (0.79-1.37) 1.15 (1.02-1.30) 1.15 (1.06-1.25) 

(3) 1.02 (0.76-1.36) 1.02 (0.82-1.28) 1.27 (1.12-1.44) 1.29 (1.19-1.41) 

(4) 1.14 (0.87-1.50) 1.05 (0.85-1.30) 1.27 (1.11-1.46) 1.24 (1.13-1.36) 

Deprived 1.20 (0.92-1.57) 1.03 (0.83-1.27) 1.46 (1.22-1.76) 1.43 (1.26-1.62) 

Slope 1.05 (0.99-1.12) 1.01 (0.96-1.06) 1.09 (1.06-1.13) 1.09 (1.06-1.11) 

FU: Follow-up; SES: socioeconomic status; HR: hazard ratio; CI: confidence interval 
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6,3,3 Colorectal cancer 

The results in table 11 show that both also for colorectal cancer, 5 year survival is 
higher for patients from the Southeastern Netherlands than for patients from the 
South Thames area, Furthermore, both the pattern and gradient in survival by 
socioeconomic status were very similar for both areas, 

Table 11. Five year relative survival rate by socioeconomic status, colorectal cancer, South
eastern Netherlands and South Thames, 1980-1989 

Socioeconomic Southeastern 
Status Netherlands South Thames 

High 54 (49-59)' 41 (39-43) 

(2) 53 (46-60) 41 (40-42) 

(3) 50 (45-55) 39 (37-41) 

(4) 48 (43-53) 36 (34-38) 

Low 48 (44-52) 37 (34-40) 

Total 50 (48-52) 39 (38-40) 

Ratio High/Low 1.13 1.11 

* 95 % confidence interval between brackets 

For colorectal cancer, the differences in stage distribution between the areas 
were much smaller than for the other cancers. We observed a slightly higher 
percentage with local and regional disease in the Southeastern Netherlands and a 
lower percentage with unknown stage in tltis area. There was no clear association 
between SES and stage in either of the areas. After the exclusion of patients 
without information on stage, the differences in stage distribution between the areas 
remained similar (table 12). 
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Table 12. Stage of disease (%) at diagnosis by socioeconomic status (SES), colorectal 
cancer, Southeastern Netherlands and South Thames, 1980-1989 

Southeastern Netherlands South Thames 

SES: High (2) (3) (4) Low Tot High (2) (3) (4) Low Tot 

Local 38.3 45.9 45.9 45.0 42.3 43.2 41.8 42.1 40.7 40.8 40.1 41.4 

Regional 19.2 18.4 16.9 19.1 17.8 18.3 14.3 15.1 14.7 13.1 14.2 14.4 

Distant 21.5 18.0 15.5 14.3 18.4 18.1 18.3 18.1 17.9 18.8 18.0 18.2 

Unknown 21.0 17.7 21.6 21.6 21.5 20.5 25.5 24.6 26.7 27.3 27.7 26.0 

Total 100 100 100 100 100 100 100 100 100 100 100 100 

For colorectal cancer, patients in the Southeastern Netherlands with local disease 
and unknown stage showed a much higher 5-year survival than patients with the 
same stage in the South Thames area. Relative survival for patients from the two 
areas with regional disease was similar, while (as for lung and breast cancer) for 
patients with metastatic disease, those living in the Southeastern Netherlands had a 
lower 5-year RSR than those living in South Thames. Again, we observed a larger 
contrast in relative survival by stage in the Southeastern Netherlands as compared 
to South Thames (table 13). 

Table 14 shows the results from the multivariate analyses of colorectal cancer 
survival. Sex and period of diagnosis did not confound the association between 
socioeconomic status and survival and are therefore not presented in the models. 
The gradient in hazard ratios by socioeconomic status from a model with SES and 
confounders seemed to be somewhat steeper for colorectal cancer patients from the 
Southeastern Netherlands, with borderline statistical significance. Adjustment for 
stage had hardly any effect in the South Thames area, while the effect of stage was 
larger in the Southeastern Netherlands. 

Table 13. 

Local 

Regional 

Distant 

Unknown 

Five year RSR by stage, colarectal cancer, Southeastern Netherlands and South 
Thames, 1980-1989 

Southeastern Netherlands South Thames 

5 year RSR survival ratio 5 year RSR survival ratio 
(95% CI) (Ief~ local) (95% CI) (Ief~local) 

76 (72-80) 1.00 60 (58-62) 1.00 

39 (33-45) 0.51 37 (35-39) 0.62 

3 (1-5) 0.04 9 (8-10) 0.15 

49 (45-53) 0.64 31 (29-33) 0.52 

RSR: Relative Survival Rate; CI: confidence interval; ref: reference category 
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Table 14. Hazard ratio by deprivation, colorectal cancer, Southeastern Netherlands and 
Soulh Thames, 1980-1989 

Southeastern Netherlands South Thames 

Model: FU,SES, +Stage FU,SES, +Stage 
Age, Age, 
subsite, subsite 

HR HR HR HR 
(95% CI) (95% CI) (95% CI) (95% CI) 

Affluent 1.00 1.00 1.00 1.00 

(2) 0.99 (0.75-1.31) 1.08 (0.86-1.35) 0.98 (0.87-1.08) 1.02 (0.94-1.11) 

(3) 1.05 (0.84-1.32) 1.11 (0.92-1.33) 1.04 (0.94-1.16) 1.05 (0.96-1.14) 

(4) 1.16 (0.93-1.44) 1.30 (1.09-1.54) 1.14 (1.02-1.27) 1.14 (1.04-1.25) 

Deprived 1.19 (0.96-1.47) 1.21 (1.02-1.43) 1.14 (0.97-1.34) 1.12 (0.98-1.28) 

Slope 1.05 (1.00-1.10) 1.06 (1.02-1.10) 1.04 (1.01-1.07) 1.04 (1.01-1.06) 

FU: follow~up; SES: socioeconomic status; HR: hazard ratio; CI: confidence interval 

6.4 Discussion 

The aim of the analyses described in this chapter was to fmd out whether socioeco
nomic variation in survival from the 3 most COlmnon cancers differs between two 
areas within western Europe: the Southeastern Netherlands and the area covered by 
the South Thames Regional Health Authority. Furthermore, the impact of stage on 
the association between socioeconomic status and survival was studied for both 
areas. 

The results of the comparison suggest that socioeconomic variation in survival 
from lung and colorectal .cancer is similar in both areas, with a better survival in 
the higher socioeconomic groups. For breast cancer, we also observed better 
survival for the higher socioeconomic groups in both areas, with clearly larger 
socioeconomic variation in survival in the South Thames area than in the Southeas
tern Netherlands. 

Overall, the impact of stage of disease at diagnosis on the association between 
socioeconomic status and survival appeared to be small. Univariate analyses 
showed that only in breast cancer patients, metastatic disease was more common in 
the lower socioeconomic groups in both areas. In the multivariate analyses, 
adjustment for stage only had an effect on the hazard ratios for different socioeco
nomic groups of breast cancer patients from the Southeastern Netherlands. In this 
area, the socioeconomic gradient in breast cancer survival disappeared after 
adjustment for stage, while it remained unchanged for breast cancer patients from 
the South Thames area. For cancers of the lung and colorectum we observed no 
substantial change in hazard ratios for socioeconomic categories after adjustment 
for stage in either of the study-areas. 

We considered some methodological issues which might have influenced the 
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study results. The type of data used and the method of data analysis were similar 
for the two study areas. We have used the same inclusion criteria, study period, 
follow-up period and analytical methods to study socioeconomic variation in cancer 
survival in both areas. For the South Thames area however, a substantial number 
of patients could not be included in the analysis, either because their postcode was 
unknown or because their registration was based on a death certificate only. The 
survival of cases with unknown postcode did not differ substantially from the 
survival of the other cases however (see 5.2). Furthermore, the effect of excluding 
DCO cases on the gradient in survival by deprivation proved to be not very large 
(see 5.2). 

The measure of socioeconomic status used in both countries differs with respect 
to content and level of measurement. The area-based measure developed for the 
Dutch analyses was based on about 20 socioeconomic and sociodemographic 
variables. Each postcode had been assigned to one of 45 sociodemographic catego
ries, according to these 20 variables, while we mainly focused on education as the 
variable of interest in our analysis. In the British study, four indicators of material 
deprivation were used to calculate a score for each census enumeration district, 
from which we derived the Carstairs Index. Each small area was assigned to one of 
the 5 deprivation categories, defined by quintiles of the national population 
distribution, according to the combined score on these 4 variables. Tills difference 
in construction of the socioeconomic variables in the two areas may have caused 
more misclassification of the educational level of postcodes in the Southeastern 
Netherlands. On the other hand, information at the smallest level concerned only 
16 households per postcode on average in the Netherlands and about 400 house
holds per census enumeration district on average in the South Thames area, which 
would imply less misclassification of the socioeconomic score for the Southeastern 
Netherlands than for the South Thames area. 

Another methodological issue concerns a possible difference in the quality of the 
data on stage of disease at diagnosis between the cancer registries. This is indicated 
by a number of findings: firstly, the percentage of lung cancer patients diagnosed 
with local disease was much higher in the South Thames area than in the Southeas
tern Netherlands, while the percentage of patients with regional disease was 
exceptionally low. This is not what we would have expected, given the low overall 
lung cancer survival in the South Thames area. Furthermore, we observed a larger 
contrast in relative survival rates between categories of stage in the Southeastern 
Netherlands as compared to the South Thames area. These findings imply substanti
al understaging of lung cancer patients from the South Thames area, but we do not 
know whether this is differential by deprivation category. An indicator of the 
accuracy of staging in the various deprivation categories could be the percentage of 
patients without information on stage, which is only slightly higher in the more 
deprived patient groups however. Taking all these findings together we might 
conclude that the staging of lung cancer patients or recording of stage by the 
registry in the South Thames area is not nearly as good as in the Southeastern 
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Netherlands. 
For breast cancer we observed smaller differences in the distribution of stage 
categories between the areas than for lung cancer, although the percentage of 
patients classified with regional disease was clearly lower for breast cancer in the 
South Thames area. However, also for breast cancer survival data point to possible 
differences in the quality of information on stage. Contrast in survival for patients 
with metastatic disease as compared to those with local disease was larger in the 
Southeastern Netherlands than in the South Thames area. This is further illustrated 
by the effect of adjustment for stage on the socioeconomic gradient in survival. In 
both areas we had observed a higher percentage of patients in the lower socioeco
nomic groups diagnosed with metastatic disease. However, adjustment for stage 
explained most of the survival gradient in the Southeastern Netherlands, while for 
South Thames the gradient remained similar to the unadjusted gradient. 
Finally the results of the analyses for colorectal cancer also imply misclassification 
of stage in the South Thames area. Again we found clearly more contrast in 
survival by stage category in data from the Southeastern Netherlands as compared 
to South Thames. However, understaging in these patients seemed less severe than 
in patients with lung cancer. 
In summary, these fmdings all point at a less valid staging system or recording of 
stage in the South Thames area than in the Southeastern Netherlands. This could be 
due to understaging by clinicians, which is reflected in a higher percentage of 
patients with local disease, especially in lung cancer and to a lesser extent for the 
other cancers. The understaging of cancer patients in the South Thames area could 
be caused by a lack of access to specialised care for at least part of the patients. 
This access could be different for patients from different socioeconomic groups, but 
this was not suggested by our findings on the stage distribution across socioecono
mic groups. 

In earlier chapters we discussed the possibility of overestimating the socioecono
mic gradient in survival as a result of using only one life table to adjust for 
mortality from causes other than the cancer under study (expected survival). In a 
study on male mortality according to level of education in nine different countries 
in the 1970s (age range 35-54), socioeconomic variation in general mortality was 
larger in England and Wales than in the Netherlands.' In both countries mortality 
was higher in the lower socioeconomic groups. If the socioeconomic gradient in 
overall mortality is larger in the South Thames area than in the Southeastern 
Netherlands, the overestimation of the gradient in survival by socioeconomic status 
may be larger in the South Thames area as well. This above referenced comparati
ve study on overall mortality only concerns men in a specific age range, and 
therefore its results can only be an indicator of possible effects of socioeconomic 
variation in overall mortality on the socioeconomic gradient in cancer survival. 

We found a clear difference in the impact of socioeconomic status on breast 
cancer survival for both areas, with a much steeper gradient in breast cancer 
survival in the South Thames area, while for lung and colorectal cancer this was 
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not the case. One possible explanation for this rmding is that early detection, 
resulting in a better prognosis, is more common in breast cancer than in lung and 
colorectal cancer. Socioeconomic variation in the early detection of breast tumours 
(less advanced disease in the higher socioeconomic groups) may well be larger in 
the South Thames area than in the Southeastern Netherlands. This was not reflected 
in a comparison of the stage distribution across socioeconomic groups in both areas 
however, but this might be explained by the understaging of patients in the South 
Thames area. 

Overall survival is higher in breast cancer than in lung and colorectal cancer, 
and it has been hypothesized that in cancers with a good overall prognosis the 
impact of treatment on socioeconomic variation in survival may be larger. 4 So if 
socioeconomic variation in treatment were part of the explanation of the differences 
in survival gradient between both areas, these differences could be expected to be 
maximal for breast cancer. For the Southeastern Netherlands, this explanation is 
not appropriate because any variation in survival by socioeconomic status disappea
red in the Southeastern Netherlands after adjustment for stage. For the South 
Thames area, it could well be a plausible explanation for (part of) the socioecono
mic variation in cancer survival. However, in our previous study of the association 
between socioeconomic status and broad treatment categories in both areas, no 
systematic differences in treatment between socioeconomic groups appeared. If the 
quality of and compliance with treatment would differ between socioeconomic 
groups, treatment differences by socioeconomic status could explain (part of) the 
variation in survival by deprivation in the South Thames area. 

From our study of the socioecQllomic gradient in survival in two areas within 
western Europe, we can draw some tentative conclusioIlS. Socioeconomic variation 
in survival from lung and colorectal cancer was similar in the two study areas, 
whereas socioeconomic variation in breast cancer survival was much larger in the 
South Thames area. Stage of disease at diagnosis did not seem to be a major 
determinant of this variation in either of the two areas, except for breast cancer in 
the Southeastern Netherlands. We need to be careful in drawing firm conclusioIlS 
based on the stage data from Thames Cancer Registry however. A next step would 
be to conduct a similar study , while trying to avoid differences in design between 
both studies, especially differences in the measure of socioeconomic status and 
differences in the quality of stage information. 
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Chapter 7. Discussion 

7.1 Summary of the results 

The first aim of the studies reported in this thesis was to describe socioeconomic 
variation in cancer survival for two areas within western Europe: the Southeastern 
Netherlands and the area covered by the South Thames Regional Health Authority 
(RHA) in Southeast England. In the Southeastern Netherlands, we found, after 
adjustment for confounding variables, an up to 20% higher probability of death for 
patients from low socioeconomic status (SES) areas diagnosed with cancer of the 
lung, breast, colorectum, and prostate, as compared to patients from high SES 
areas. For stomach cancer, a higher probability of death was found for patients 
from high SES areas. In the South Thames area, we found a higher probability of 
death for deprived patient groups as compared to affluent patient groups for 7 out 
of the 10 most common cancers (lung, breast, colorectum, bladder, prostate, 
uterus, and cervix). This excess mortality for deprived patients ranged from 13% 
for lung cancer to 48% for breast cancer, after adjustment for confounding 
variables. For the remaining 3 cancers (stomach, pancreas, and ovary), no statisti
cally significant variation in survival by deprivation was found, although the results 
were indicative of better survival in the affluent patient groups. 

The second aim of this thesis was to investigate the impact of a number of 
prognostic factors, which were grouped in four main categories, on the association 
between SES and cancer survival. Firstly, socioeconomic differences in some 
biological features of a tumour (subsite in colorectal and stomach cancer, 
histological type of a tumour) were studied. For both study areas, we found no 
clear association between SES and either subsite in colorectal or stomach cancer or 
the histological type of a tumour in any of the cancers. 

We further studied the association between SES and stage of disease at 
diagnosis, as an indicator of delay in diagnosis. For most cancers we found no 
association between SES and stage of disease at diagnosis in both areas. In the 
Southeastern Netherlands, we only found a higher proportion of patients with a 
metastatic disease in the lower socioeconomic groups for breast cancer and in the 
higher socioeconomic groups for stomach cancer. In the South Thames area, only 
for breast and prostate cancer we found a higher percentage of patients diagnosed 
with an advanced disease in the lower socioeconomic groups as compared with the 
higher socioeconomic groups. Stage has also been studied in conjunction with 
survival and it proved to explain most of the variation in survival by SES for breast 
and stomach cancer in the Southeastern Netherlands. In the South Thames area 
stage explained part of the association between deprivation and survival for older 
women (65-99 years) with breast cancer, but had no effect for younger women (30-
64 years) with breast cancer or for patients with cancer of the prostate. It seems 
likely that there was misclassification of stage in the South Thames area in the 
1980s, which might have been caused by understaging. 

The third possible explanation of socioeconomic variation in cancer survival 
which was studied is treatment. We investigated whether differences in treatment 
by SES exist, even in countries like the Netherlands and England, where access to 
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and use of health care services is assumed to be equal for every citizen. In both 
areas, we observed no clear difference in type of treatment by SES in any of the 
cancers studied. However, treatment was studied in broad categories, and a more 
detailed analysis of for example the quality of cancer treatment might have shown 
differences by SES (see also 7.2.3). 

Finally, the association between SES and some host factors (co-morbidity and 
life events) was studied in the Southeastern Netherlands. A larger number of co
morbid conditions at diagnosis for patients from lower socioeconomic groups was 
found as compared to those from higher socioeconomic groups, and furthermore 
low SES patients reported a larger number of life events. Unfortunately, co
morbidity and life events could not be studied in conjunction with survival and 
therefore the results on these factors are only indicative of their possible impact on 
socioeconomic variation in cancer survival. 

In summary, these studies suggest that both stage and factors related to host 
resistance (co-morbidity and life events) explain part of the socioeconomic variation 
in cancer survival. However, stage was only an explanatory factor of 
socioeconomic variation in survival from breast and stomach cancer in the South
eastern Netherlands. In the South Thames area, stage of disease at diagnosis did 
not explain the survival differences by deprivation category. Furthermore, the 
effect of co-morbidity and life events on survival could not be studied. 

The third aim of this thesis was to compare the socioeconomic gradient in 
survival for the 3 most common cancers (lung, breast, colorectum) in the two study 
areas: the Southeastern Netherlands and the South Thames area. Socioeconomic 
variation in survival from lung and colorectal cancer was similar in both areas, 
whereas for breast cancer, variation in survival by SES was larger in the South 
Thames area than in the Southeastern Netherlands. The impact of stage of disease 
at diagnosis on socioeconomic variation in survival was also studied for the 3 
cancers in both areas. In multivariate analyses, adjustment for stage only dimin
ished the socioeconomic gradient in breast cancer survival in the Southeastern 
Netherlands, while stage had no effect in either breast cancer in the South Thames 
area or in lung and colorectal cancer in both areas. The absence of an effect of 
stage in the South Thames area could be caused by misclassification of stage. 

7.2 Methodological issues 

7.2.1 Data sources 

Population based cancer registries are the major data sources for the studies 
described in this thesis. Criteria of quality of cancer registry data, such as validity 
and completeness, need to be met before these data can be used in a population 
based study. As discussed in chapter 3, the percentage of cancer registrations 
confirmed by histology (HV%) is a clear indicator of validity and this percentage is 
substantially lower for data from the Thames Cancer Registry as compared to the 
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Eindhoven Cancer Registry, for each of the studied cancers. This finding has 
implications for the overall survival rates calculated with data from Thames Cancer 
Registry. In general, survival of cases for which histological evidence is not 
available is lower than survival of cases for which it is available (results now 
shown). It seems however, that our study-results on survival by level of deprivation 
have not been biased, as the HV% did not vary systematically between deprivation 
categories. 

The percentage of cases registered on the basis of a death certificate only 
(DCO-cases), is another indicator of validity, which was evaluated for the Thames 
Cancer Registry. In general this percentage was rather high for this registry, but 
again the comparison of survival between deprivation categories was not biased. 
Although survival for DCO-cases is lower than survival for other cases, the 
percentage of DCO-cases did not differ systematically by deprivation category, 
except for cancers of the lung and breast. The effect of variation in the DCO % by 
deprivation on the association between deprivation and survival for these cancers 
was found to be very small (see 5.2). 
In the Netherlands, due to strict interpretation of privacy regulations by the Central 
Bureau of Statistics, death certificates cannot be used as an additional source of 
notification of cancer cases and therefore the DCO% cannot be calculated. We 
have no reason to assume however, that for this one indicator of quality of registry 
data the Eindhoven Cancer Registry would show bad results, while for other 
indicators of validity and completeness the results are good, such as for the HV% 
and the mortality/incidence ratio. This ratio is an indirect measure of completeness 
of cancer registration (see chapter 3) and our evaluation of completeness of 
registration in chapter 3 was reassuring, especially as recent estimates of complete
ness were high in both study areas. 
We conclude, that both the relatively low HV% and the relatively high DCO% for 
data from the Thames Cancer Registry are an issue of concern. However, as 
discussed above, it is very unlikely that our main results have been biased, as we 
did not observe an unequal distribution of these indicators of validity across 
deprivation categories. 

7.2.2 Measures of socioeconomic status 

In an ecological study the unlt of analysis is a group of individuals. The studies 
reported in this thesis are not strictly ecologic but rather mixed-ecological, which 
means that the measure of SES is area-based, while information on outcome 
(cancer survival) and prognostic factors is based on individual data. I Information on 
the SES of individual patients was not available from the Eindhoven Cancer 
Registry. Occupation and social class of cancer patients were known from the 
records of Thames Cancer Registry, but only for about a third of all patients, with 
even a lower percentage for women. We therefore did not use these measures in 
our survival analyses. 



134 Chapter 7 

Theoretically, the area-based measures of SES employed in these studies may 
be looked upon in two ways. Firstly, they can be seen as proxy measures of the 
SES of individual cancer patients, who are assigned to a socioeconomic category 
according to their postcode of residence at time of diagnosis. 
An important problem related to tWs type of analysis is known as the 'ecological 
fallacy' and results from making a causal inference about individual phenomena on 
the basis of observations of groups.' The results of our validation studies in chapter 
3 imply that the association between SES at the individual level and cancer survival 
may be somewhat underestimated if an area-based measure of SES is used. 
Secondly, the area-based measures of SES can be seen as characteristics of SES at 
the aggregate level, without any intention to interpret them as individual level 
socioeconomic indicators. Segregation of individuals into small areas wWch vary in 
socioeconomic level, is an important feature of social stratification. Various studies 
have shown that the socioeconomic level of a small area has health effects over and 
above those of the SES of an individual. 3·' 

Both the individual level effect and the area level effect give insight into the type of 
policy measures that could be taken to reduce socioeconomic inequalities both in 
general health and in cancer survival. Except for policy measures aimed at groups 
of people identifiable through a connnon factor, such as a low educational level, 
policy measures may aim at a reduction of socioeconomic variation in cancer 
survival at the small-area level. From this perspective, an important strength of 
area-based analyses is that people can also be identified and approached for e.g. 
health education at the neighbourhood level. Furthermore, extra resources (e.g. 
health services with good access) may be provided for the inhabitants of specific 
small areas. 

7.2.3 Prognostic factors 

Stage of disease at diagllosis 
With a few exceptions, we found no differences between socioeconomic groups in 
the distribution of stage of disease at diagnosis. Other studies have reported a 
clearer association between SES and stage, with more advanced stages in the lower 
socioeconomic groups in for example breast cancer6.', colorectal cancer'·' and 
cancer of the prostate. JO 

We considered the possibility that the information on stage from the Eindhoven 
Cancer Registry was (partly) invalid. Data on stage from this registry were 
registered according to the TNM classificationll and are based on pathological 
evidence supplemented with clinical data for a small percentage of patients. The 
TNM data were used to construct somewhat broader categories of stage than those 
in the TNM system (local, regional, distant, unknown), as tWs lowered the number 
of patients in the category "stage unknown." We also studied the distribution of 
stage categories according to the TNM classification across socioeconomic groups 
and this yielded similar results. 
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Another, more plausible explanation for our findings on small socioeconomic 
variation in stage distribution might be that the health care system is reasonably 
accessible for everyone in the Southeastern Netherlands (see also chapter 4). As we 
reported in the introduction, only small socioeconomic inequalities in the utilization 
of health care services seem to exist in the Netherlands. 12 

In the South Thames area, the main staging system is not based on the TNM 
classification. The simplified staging system, based on pathology reports, operation 
notes and other information, distinghuished the same stage categories as in the 
Southeastern Netherlands (local, regional, distant, unknown). The prognostic 
significance of this variable has been found to be similar to stage according to the 
TNM classification in breast cancer (Lutz J-M, personal communication). It seems 
likely however, that there is understaging in this area, which might even be 
differential by level of deprivation. This would be the case if different diagnostic 
techniques would have been applied to the various socioeconomic groups. Unfortu
nately, this assumption could not be tested with cancer registry data. The evidence 
on socioeconomic inequalities in the access to the health care system is even more 
limited in England, but there might well be differences in access between 
socioeconomic groups as is also suggested by the large inequalities in cancer 
survival that we found in the South Thames area (chapter 5). 

Treatment 
We could only study broad categories of type of treatment to test the hypothesis 
that patients from different socioeconomic groups are treated unequally, given the 
biological features of their disease. We found no effect of treatment on the associ
ation between SES and survival, which is in agreement with the results from other 
studies. ".14 
We considered the possibility that an analysis of more detailed treatment informa
tion might have yielded clearer results on the association between SES and treat
ment. An example of a more detailed analysis is our study of the association 
between SES and the type of surgery (radical mastectomy versus breast conserving) 
given to breast cancer patients in the Southeastern Netherlands. We found no clear 
variation in type of breast surgery by SES (results not shown), which is not in 
agreement with the results from others who found a higher frequency of mastecto
my in less educated women." 

Other factors 
The results of our studies suggest that other factors than those included in our 
analyses, explain (part 01) the socioeconomic variation in cancer survival. For most 
cancers in both areas, adjustment for stage, histological type of the tumour, and 
treatment did not substantially reduce the socioeconomic gradient in survival. 
Other possible explanatory factors of socioeconomic variation in cancer survival are 
not routinely registered and therefore they could not be included in the study. 
Examples are host factors such as nutritional status, psychological well-being, 
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social support, inuuune response, tumour-aggressiveness, and co-morbidity. Some 
of the most important prognostic factors could be studied however, such as stage of 
disease at diagnosis, while others such as co-morbidity and adverse life events were 
uot directly available to include in the survival analyses but these could be studied 
in separate analyses. 

7.2.4 Outcome 

Survival time, calculated as the time between the date of diagnosis and either the 
date of death or the end of follow-up, is a very solid measure of outcome. How
ever, the possibility of lead-time bias should also be considered in this study. Lead
time is the time which is added to the survival time of a patient, due to an earlier 
diagnosis, without improvement of the prognosis. Lead-time might be longer in 
patients from higher socioecouomic groups, through a shorter delay in these 
patients, than for patients from lower socioeconomic groups. These differences in 
delay may result in a louger survival in the higher socioeconomic groups which is 
au artefact as it does not reflect a true survival advantage. 
By adjustmeut for stage, some of the variation in lead-time might be taken into 
accouut, as a shorter delay in geueral results in a less advanced stage at diagnosis. 
However, residual confounding by stage, and therefore lead-time, may still explaiu 
part of the variation in survival by SES, because stage was classified in rather 
broad categories. For most cancers, we did not find a substantially larger differ
ence in survival by SES in the first period of follow-up than in the second period 
(results not shown). TIllS suggests that lead-time is probably not a substantial 
problem in our studies, as the effect of lead-time is largest in the first period of 
follow-up, in which the mortality is generally higher than in the second period of 
follow-up. 

7.3 Policy measures 

Socioecouomic inequalities in cancer mortality are the end result of two indepeu
deut forces: socioeconomic variation iu cancer incidence and cancer survival. From 
our owu results and from the review of earlier studies on socioecouomic variation 
in cancer survival (chapter 2) we conclude that socioeconomic variatiou in cancer 
mortality seems to be mainly caused by socioeconomic variation in cancer inci
dence. This has important implications for the type of health policy measures that 
should be taken to reduce socioeconomic inequalities in cancer mortality. Such 
policy measures should primarily focus on risk factors and aim at primary preven
tion of cancer. However, our kuowledge on cancer risk factors amenable to 
successful intervention with lasting effects is limited. One exception is smoking as 
the major determinant of lung cancer which is also more common in the lower 
socioeconomic groups.16 However, measures taken so far to try to spread the 
message on the adverse health effects of smoking only had lintited success, aud in 
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the age group 15-19 in the Netherlands, the prevalence of smoking seems to have 
increased since 1991. 17 

Another example is breast cancer, in which little can be done to change the 
distribution of known risk factors such as nulliparity, late age at first birth and late 
age at menopause" across socioeconomic groups. 

Although socioeconomic variation in cancer survival is smaller than 
socioeconomic variation in cancer incidence, it is an important study target as it 
shows potential for reducing socioeconomic inequalities in cancer mortality. Apart 
from a description of the association between SES and cancer survival, studies of 
the impact of possible explanatory factors on this association could result in 
concrete targets for policy measures. 

The prognostic factors that we found to be of importance in explaining 
socioeconomic variation in cancer survival are stage of disease at diagnosis and, 
indirectly, co-morbidity and life events. In order to change the distribution of these 
factors between socioeconomic groups it is important to identify the underlying 
causes of socioeconomic variation in these prognostic factors which might be 
amenable to intervention. 
We found more advanced stages for some of the cancers in the lower socioeco
nomic groups of patients. Such socioeconomic variation in stage of disease at 
diagnosis is most likely caused by variation in patients' delay which can be the 
result of socioeconomic differences in knowledge about health in general or about 
cancer symptoms. Health policy should be aimed at more and better health 
education for people with a low socioeconomic background, both in general, as 
well as regarding cancer symptoms more specifically. This might result in a shorter 
delay and therefore in earlier detection of cancer in these patient groups. A 
tendency to delay may also be caused by a difference in attitude towards health and 
health care between socioeconomic groupS.I9·20 This shows the importal)ce of 
keeping up the good general access to the health care system, both at the level of 
general practitioner and specialized care. Furthermore, doctors' delay could be a 
possible determinant of socioeconomic variation in stage distribution, which implies 
that more rapid referral of cancer patients by general practitioners to specialists 
should become common practice, given a good general access to diagnostic 
services. 

We found more co-morbidity and adverse life events among cancer cases with 
a low SES than among those with a high SES. These prognostic factors could be 
indicators of a persons' host resistance and are related to factors and circumstances 
embedded in everyday life, which are in return strongly determined by a relatively 
low income. In fact, this implies that policy measures should not be restricted to 
one particular area but that they should involve improvement of housing conditions, 
neighbourhoods, social networks, income etc. 

In the introduction, determinants of health were subdivided into those that are 
leading to either unjust, unavoidable, or acceptable inequalities in health. The 
prognostic factors which were identified in this thesis to be of importance in 
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causing socioeconomic vanatlOn in cancer survival may at least partly be con
sidered as unjust. Especially socioeconomic variation in stage distribution can be 
seen as unacceptable, if this is caused by differences in knowledge between 
different socioeconomic groups. The other factors which were identified to be of 
possible prognostic importance, co-morbidity and life events, are also largely 
determined by factors which are beyond the control of the individual and by 
conditions of choice, and these should also be the subject of health policy 
measures. 21 

7.4 Recommendations for future studies 

Population based cancer registries have a potential advantage as compared with 
other data sources for stndies on SES and cancer. Data from such registries may be 
assumed to give a complete pictnre of the occurrence of and survival from cancer 
in a specific geographic area. Unfortnnately, until now, only a few cancer regis
tries have gathered data on the SES of cancer patients. Routine registration of SES 
should become common practice in hospitals, so that cancer registries could add 
this item to their minimum data set. In terms of research, adoption of information 
on education of cancer patients in the database of cancer registries, would enable 
monitoring trends in the incidence of and survival from cancer by SES. This would 
be an important tool to register effects of, and stndy implications for policy 
measures in the area of primary or secondary prevention of cancer. Population data 
on the number of people by age, sex and socioeconomic category are needed 
however to calculate both socioeconomic variation in incidence and mortality. In 
the Netherlands, such population data could be extrapolated from surveys, and in 
Great Britain, they are available through the census. 

We have identified a number of prognostic factors which are of importance in 
causing socioeconomic variation in cancer survival. We recommend that the 
distribution of such factors as stage of disease at diagnosis and its possible determi
nants across socioeconomic groups are stndied in more detail. One of these 
determinants is delay, which has been found to be longer in cancer patients from 
lower socioeconomic groups as compared to patients from higher socioeconomic 
groups,22-24 but little is known about the factors causing a longer delay in low SES 
patients. Especially insights into the underlying determinants of socioeconomic 
variation in delay are necessary to accomplish progress in the stndy of socioeco
nomic variation in cancer patient survival. 

The studies reported in this thesis have shown that socioeconomic variation in 
cancer survival cannot completely be explained by the prognostic factors which are 
relatively easily available from cancer registry records. Futnre stndies should also 
focus on other possible determinants of socioeconomic variation in cancer patient 
survival, e.g. tnmour agressiveness, social support and nutritional statns (see 
7.2.3). Other stndy designs are necessary to investigate socioeconomic variation in 
survival and its possible determinants, such as prospective cohort stndies in which 
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extra data are gathered on prognostic factors, besides using data from cancer 
registry records. Furthermore, studies on cancer (survival) that are not directly 
designed to study socioeconomic variation should also routinely gather information 
on the SES of cancer patients. This could yield new insights into the impact of 
prognostic factors on socioeconomic variation in cancer survival. 
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Summary 

Socioeconomic inequalities in health are systematic differences in the prevalence or 
incidence of health problems between people of higher and lower socioeconomic 
status (SES). The most important indicators of SES are occupational status, 
educational level and income. In general, people with a low socioeconomic status 
have more health problems than people with a high socioeconomic status. One of 
the health measures for which socioeconomic inequalities have been described is 
cancer survival. 

In this thesis, results of studies on the association between socioeconomic 
status and survival from the most common cancers in the Southeastern Netherlands 
and the area covered by the South Thames Regional Health Authority (RHA) in 
Great Britain was studied. The aim of both studies was to describe and explain 
socioeconomic variation in survival. With respect to the latter, the distribution of a 
number of prognostic factors across socioeconomic groups was studied as well as 
the impact of such factors on socioeconomic variation in cancer survival. These 
prognostic factors are: stage of disease at diagnosis, histological type of a tumour 
and treatment for both areas, and co-morbidity and life events for the Southeastern 
Netherlands only. 

Chapter two contains a review of earlier studies on cancer survival by 
socioeconomic status in seven countries and for six common cancer sites, which are: 
colon, rectum, lung, prostate, breast, and cervix. The results of these studies showed 
that cancer patients with a relatively high socioeconomic status had better survival 
than patients with a relatively low socioeconomic status for cancers of the colon, 
rectum, breast, and cervix, while for cancers of the lung and prostate, results were 
unclear. Furthermore, these studies showed that in general, socioeconomic differ
ences in cancer survival are small, and therefore their contribution to socioeconomic 
differences in cancer mortality is probably small too. 

In chapter 3, the patients and methods employed in the cancer survival studies 
are described. Socioeconomic variation in cancer survival in both areas was studied 
with data from two popUlation based cancer registries: the Eindhoven Cancer 
Registry in the Southeastern Netherlands and Thames Cancer Registry in Southeast 
England. 
In both studies, patients diagnosed in the decade 1980-1989, with either a tumour of 
the lung, breast, colorectum, prostate or stomach, were included in the study. The 
number of patients from the South Thames area was much larger and therefore also 
less frequent cancers could be studied, which are: bladder, pancreas, ovary, uterus, 
and cervix. In the Southeastern Netherlands, patients were classified by 
socioeconomic status based on their postcode of residence at time of diagnosis (3 or 
5 categories). In the South Thames area, a score on the Carstairs Index, belonging 
to the corresponding census enumeration district of residence, was used to assign 
each patient to one of five deprivation categories. The measures of outcome were 
the same in both studies: to correct for deaths due to causes other than the cancer 
under study, the relative survival rate was used as the measure of outcome in the 
univariate analyses, and the hazard ratio in the multivariate analyses. 

In chapter 4 the results of the studies on socioeconomic variation in cancer 
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survival in the Southeastem Netherlands are reported. A lower survival was found 
among patients with a low socioeconomic status for cancers of the lung, breast, 
colorectum and prostate, while for stomach cancer, survival was lower for patients 
with a high socioeconomic status. The results for cancers of the prostate and 
stomach need to be interpreted with caution, as these were based on relatively small 
numbers of patients. 
For cancers of the lung, colorectum, and prostate, socioeconomic variation in 
survival could not be explained by the distribution of the prognostic factors stage, 
histology, and treatment. For breast and stomach cancer, socioeconomic variation in 
survival could mainly be ascribed to socioeconomic differences in the number of 
patients diagnosed with a metastatic disease. An advanced disease was more 
common among lower socioeconomic groups of breast cancer patients and higher 
socioeconomic groups of stomach cancer patients. 

The association between socioeconomic status and co-morbidity and life events 
was studied for prevalent cancer cases who had reported cancer in a postal survey. 
In a separate study, the respondent's answer to the survey question on cancer had 
been validated against records from the Eindhoven Cancer Registry. This validation 
study showed that the survey underestimated cancer prevalence in the population by 
25%. However, after the exclusion of nonmelanoma skin cancer, cancer prevalence 
was overestimated by a negligible 2%. Misclassification of cancer by the postal 
survey was differential according to age, sex, education, and urbanization, and this 
did not change after the exclusion of nonmelanoma skin cancer. 
Among prevalent cases of cancer, identified through the postal survey, those with a 
low socioeconomic status reported more often at least one adverse life event dlll'ing 
the year preceding the survey, while no association was found between socioecono
mic status and co-morbidity. Socioeconomic variation in co-morbidity was also 
studied among patients diagnosed in 1993 with one the five most common cancers 
and registered by the Eindhoven Cancer Registry. We found that for the five sites 
combined, patients from lower socioeconomic groups were more often diagnosed 
with a least one other chronic condition than patients with a high socioeconomic 
status. This pattern was also found among patients with breast cancer, and to a 
lesser degree in cancers of the lung and colorectum. 

The association between deprivation and cancer survival in the South Thames 
area is described in chapter 5. For breast cancer, we found a clear gradient in 
survival by deprivation, with better survival for women from more affluent areas. In 
younger women (30-64 years) the survival gradient by deprivation could not be 
explained by the prognostic factors stage, morphology and treatment, while for 
older women (65-99 years), part of the variation in survival by deprivation was due 
to a higher percentage of deprived women with an advanced disease. 
For most other cancers a lower survival was found among deprived patients: lung, 
colorectum, prostate, bladder, uterus, and cervix. For these cancers, stage of disease 
at diagnosis did not explain the survival differences by deprivation category. 
Furthermore, the histological type of a tumour and treatment could not explain 
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variation in survival by deprivation category. 
For cancers of the stomach, pancreas and ovary, no statistically significant variation 
in survival by deprivation category was found. 

In chapter 6, the association between socioeconomic status and survival from 
the three most conlllon cancers (lung, breast, colorectum) was compared for both 
areas, using the same methods as in the earlier chapters. Both univariate and 
multivariate analyses showed that the gradient in survival by socioeconomic status 
was similar in patients li'Oln both areas for cancers of the lung and colorectum, 
while the socioeconomic gradient in breast cancer survival was much steeper in the 
South Thames area than in the Southeastern Netherlands. We found no clear 
association between socioeconomic status and stage of disease at diagnosis, except 
for breast cancer. In both areas, breast cancer patients with a low socioeconomic 
status were more often diagnosed with an advanced disease than patients with a 
high socioeconomic status. However, in a multivariate analysis, stage did not 
explain socioeconomic variation in survival for South Thames patients, while it did 
for patients from the Southeastern Netherlands. The absence of an effect of stage in 
the South Thames area could be caused by misclassification. 

Socioeconomic inequalities in cancer mortality seem to be mainly caused by 
socioeconomic inequalities in cancer incidence. However, the potential of reducing 
socioeconomic inequalities in cancer incidence by targeting risk factors is limited. 
Reducing socioeconomic inequalities in cancer survival shows potential for reducing 
socioeconomic inequalities in cancer mortality. 
We identified a number of prognostic factors which explain part of the 
socioeconomic gradient in cancer survival: stage of disease at diagnosis, co-morbid
ity, and life events. Future studies should focus on the underlying determinants of 
socioeconomic variation in these prognostic factors, such as delay as a determinant 
of late stage at diagnosis. Furthermore, other possible determinants of 
socioeconomic variation .in cancer survival should be studied, such as tumour 
aggressiveness, social SUppOlt and nutritional status. 



Samenvatting 

Sociaaleconomische verschillen in gezondheid zijn systematische verschillen in de 
prevalentie en incidentie van gezondheidsproblemen tussen mensen met een relatief 
hoge en mensen met een relatief lage sociaaleconomische status (SES). De belang
rijkste indicatoren van SES zijn beroep, opleiding en inkomen. Mensen met een 
lage SES hebben over het algemeen een slechtere gezondheid dan mensen met een 
hoge SES. Een van de gezondheidsmaten waarvoor sociaaleconomische verschillen 
zijn beschreven is kankeroverleving. 

Dit proefschrift bevat de resultaten van een studie naar het verband tussen SES 
en kankeroverleving vaal' de meest voorkomende vonnen van kanker in Zuidoost 
Nederland. Daarnaast is het verband hlssen SES en kankeroverleving vaal' de meest 
voorkomende kankers bestudeerd vaal' patienten uit het gebied ten Zuiden van de 
rivier de Thames in Zuidoost Engeland. Voor beide gebieden is het verband tussen 
SES en overleving beschreven en zijn verklaringen vaal' overlevingsverschillen naar 
SES beshldeerd. Hiel10e is allereerst de verdeling van een aantal prognostische 
factoren over sociaaleconomische groepen bestudeerd en daarna is de invloed van 
deze factoren op sociaaleconomische verschillen in overleving bepaald. De volgende 
prognostische factoren werden in beide gebieden bestudeerd: stadium bij diagnose, 
histologisch type van de tumor en behandeling. VerdeI' werden co-morbiditeit en 
life events oak gerelateerd aan de SES van kankerpatienten in Zuidoost Nederland. 

Hoofdstuk 2 bevat een overzicht van de resultaten van eerdere studies naar het 
verband hlssen SES en kankeroverleving in zeven landen en vaal' zes veel voorko
mende kankers, namelijk colon, rectum, long, prostaat, borst en cervix. Deze shldies 
laten zien dat kankell'atienten met een relatieve hoge SES een betere prognose 
hebben dan patienten met een relatief lage SES. Dit geldt vaal' colon-, rectum-, 
borst- en cervix- kanker, terwijl de resultaten voor long- en prostaatkanker onduide
lijk waren. Uit deze studies bleek dat sociaaleconomische verschillen in kankerover
leving over het algemeen klein zijn en dat hun bijdrage aan sociaaleconomische 
verschillen in kankersterfte waarschijnlijk oak klein is. 

Hoofdshlk 3 bevat een beschrijving van de patienten en methoden die in de 
overlevingsstudies zijn gebmikt. Vaal' de studie van sociaaleconomische verschillen 
in kankeroverleving werden in beide gebieden data gebruikt van een zogenaamde 
population based kanken'egistratie: de IKZ kankerregistratie in Eindhoven, Zuidoost 
Nederland en de Thames Cancer Registry in Londen, Zuidoost Engeland. 
In beide studies werden patienten opgenomen die hlssen 1980 en 1989 werden 
gediagnostiseerd met een van de volgende kankers: long, borst, colorectum, prostaat 
en maag. Het aantal patienten in de Thames registratie was veel hager en daaI'door 
konden oak de mindel' frequente kankers in de Engelse studie worden opgenomen, 
nameJijk bIaas, pancreas, Dvarium, utems en cervix. 
In Zuidoost Nederland werden patienten ingedeeld in een aantal SES groepen (3 of 
5 groepen) op basis van de postea de van de woonplaats ten tijde van diagnose. In 
de Engelse studie vormde een score op de Carstairs Index, die materiele deprivatie 
meet, uitgangspunt am patienten in te delen in 5 groepen. Dit gebeurde op basis van 
de woonplaats van patienten ten tijde van de census van 1980. 
De uitkolllstmaten waren hetzelfde in beide shldies: am te corrigeren Vaal' sterfte 
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aan andere doodsoorzaken dan de betreffende katlker werden de relatieve overleving 
respectievelijk de hazard ratio gebmikt als uitkomstmaat in de univariate respect ie
velijk multivariate analyses. 

In hoofdstuk 4 worden de resultaten beschreven van de studies naar sociaal
economische verschillen in kankeroverleving in Zuidoost Nederland. Voor een 
aantal kankers werd een lagere overleving gevonden voor patienten met een lage 
SES, namelijk long, borst, colorectum en prostaat. Voor maagkanker werd een 
betere overleving gevonden bij patienten met een lage SES. De resultaten voor 
prostaat en maagkatlker dienen met de nodige voorzichtigheid te worden gelnterpre
teerd, omdat ze gebaseerd zijn op relatief kleine aantallen patienten. 
Voor een aantal kankers (long, colorectum, prostaat) konden sociaaleconomische 
verschillen in overleving niet worden verklaard door verschillen in de verdeling van 
de prognostische factoren stadium, histologie en behandeling over SES gl'oepen. 
Voor borst- en maagkanker konden sociaaleconomische verschillen in overleving 
met name worden toegeschreven aan sociaaleconomische verschillen in het percen
tage patienten dat werd gediagnostiseerd met een metastase op afstand. Een 
metastase op afstand kwam vaker voor bij borstkanker patienten met een lage SES 
en bij maagkanker patienten met een hoge SES. 

Het verband tussen SES en co-morbiditeit en life events werd bestudeerd bij 
prevalente kankerpatienten die kanker hadden gerapporteerd in een postenquete. Het 
antwoord op de enquetevraag naar het v66rkomen van kanker werd in een afzonder
lijke studie gevalideerd. Hiertoe werd gebmik gemaakt van gegevens van de ncz 
kankerregistratie. Vit deze valideringsstudie bleek dat de prevalentie van kanker met 
25% werd onderschat middels de postenquete. Na uitsluiting van patienten met 
nomnelanoma huidkanker werd de prevalentie van kanker met slechts 2% overschat 
middels de postenquete. De misclassificatie van kanker middels de postenquete was 
differentieel naar leeftijd, geslacht, opleiding en urbanisatiegraad en deze patronen 
veranderden niet na uitsluiting van nomnelanoma huidkatlker. 
Life events werden gerapporteerd door prevalente kankerpatienten, die eerder waren 
geldentificeerd middels een postenquete. Hiemit bleek dat patienten met een lage 
SES vaker minimaal een negatieve life event gedurende het jaar voorafgaand aan de 
enquete rapporteren dan patienten met een hoge SES. In deze patienten groep werd 
geen verband gevonden tussen SES en co-morbiditeit. 
Co-morbiditeit werd oak bestudeerd bij patienten die in 1993 werden gediagnosti
seerd met een van de vijf meest voorkomende kankers in Zuidoost Nederland. Bij 
patienten met een lage SES werd vakef minimaal een andere chronische aandoening 
gevonden ten tijde van de kanker diagnose dan bij patienten met een hoge SES. Dit 
gold zowel voor aile kankers samen als voor borstkanker en in mindere mate oak 
Vaal' long- en dikke darm- kanker. 

In hoofstuk 5 wordt het verband tussen deprivatie en kankeroverleving in het 
Zuid Thames gebied beschreven. Dit verband was duidelijk aanwezig voor borstkan
ker, met een betere overleving voor vrouwen met een hoge SES. Het verband tussen 
deprivatie en overleving kon niet worden verklaard door de prognostische factoren 



146 Samenvalling 

stadium, morfologie en behandeling bij vrouwen tussen de 30 en 64 jaar. Bij 
vrouwen tussen de 65 en 99 jaar kon een deel van de variatie in overleving naar 
deprivatie worden verklaard uit het hogere percentage vrouwen met een metastase 
op afstand onder vrouwen met een relatief lage SES. 
Voor de meeste andere kankers werd ook een lagere overleving gevonden onder 
patienten uit de lage SES groepen: long, colorectum, prostaat, blaas, uterus en 
cervix. Noch stadium bij diagnose, noch de prognostische factoren behandeling en 
histologie, droegen veel bij aan de verklaring van de gevonden overlevingsversehil
len. 
Voor een aantal kankers werd geen statistisch significant verschil in overleving naar 
deprivatie gevonden en weI voor maag-, pancreas- en ovariumkanker. 

In hoofstuk 6 is een vergelijking gemaakt van het verband tussen SES en de 
overleving voor de drie meest voorkomende kankers (long, borst, colorectum) in 
beide onderzoeksgebieden. Hierbij werden dezelfde methoden gebruikt als in de 
hoofdstukken 4 en 5. Zowel de univariate als de multivariate analyses lieten zien 
dat de sociaaleconomische gradient in overleving voor long- en eolorectale- kanker 
vergelijkbaar was in beide gebieden. De gradient in borstkanker overleving naar 
SES was veel sterker in het Zuid Thames gebied dan in Zuidoost Nederland. Er 
werd geen duidelijk verband gevonden tussen SES en stadium bij diagnose, behalve 
voor borstkanker. In beide gebieden werd vaker een metastase op afstand gevonden 
bij patienten met een lage SES dan bij patienten met een hoge SES. In de multiva
riate analyses droeg stadium aileen bij aan de verklaring van soeiaaleconomische 
verschillen in overleving voor borstkankerpatienten uit Zuidoost Nederland. Een 
gebrek aan effect van stadium in het Zuid Thames gebied werd mogelijk veroor
zaakt door misclassificatie van stadium. 

Sociaaleconomische verschillen in kankersterfte lijken vooral veroorzaakt te 
worden door sociaaleeonomische verschillen in kankerincidentie. Echter, de 
mogelijkheden om sociaaleconomische versehillen in kankerincidentie te verkleinen 
middels de bemvloeding van risicofactoren zijn beperkt. Het verkleinen van sociaal
economische verschillen in kankeroverleving biedt mogelijkheden met het oog op 
het verkleinen van sociaaleconomische verschillen in kankersterfte. Uit de studies in 
dit proefschrift kwamen. een aantal prognostisehe factoren naar voren die een deel 
van de sociaaleeonomische gradient in kankeroverleving verklaren: stadium bij 
diagnose, eo-morbiditeit en life events. Toekomstige studies zouden zich moeten 
richten op de determinanten van sociaaleeonomische verschillen in deze prognosti
sehe factoren, zoals b.v. delay als determinant van een vergevorderd stadium bij 
diagnose. Verder is het belangrijk om andere potentiele determinanten van sociaal
eeonomische verschillen in kankeroverleving te bestuderen, zoals de agressiviteit 
van een tumor, sociale steun en de voedingstoestand van kankerpatienten. 
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IKZ 
INTEGRAAL KANKERCENTRUM ZUID 
Samenwerkingsverband voorde 

-=-_-' kankerbeslrijding In Zuid-Nederland 

Voor dit onderzoek werd gebruik gemaakt van gegevens van het Integraal 
Kankercentrum Zuid (IKZ) in Eindhoven. Het IKZ werkt aan integrale zorg voor 
mensen met kanker en ondersteunt hulpverleners die daarbij betrokken zijn in 
ziekenhuizen en in de thuiszorg in het gebied Noord-Brabant en Noord-Limburg. 

Een van de activiteiten van het IKZ is de kankerregistratie, waarbij het gaat om het 
verzamelen en bewerken van gegevens over aile vormen van kanker. Deze registratie 
is in 1955 gestart in het oostelijk deel van de regio. Zij heeft inmiddels veel informatie 
over kanker in Nederland voortgebracht, met name door onderzoek in samenwerking 
met de Erasmus Universiteit Rotterdam, zoals het onderzoek beschreven in dit 
proefschrift. 

De gegevens die door de registratie-medewerkers worden verzameld, betreffen onder 
andere demografische kenmerken van patienten, gebruikte diagnostiek, toegepaste 
behandeling en follow-up. Clinici en wetenschappers gebruiken deze informatie voor 
velerlei onderzoek. Hierdoor wordt bijvoorbeeld inzicht verkregen in het voorkomen 
van kanker, de effecten van preventieve maatregelen en de benodigde toekomstige 
voorzieningen. 
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