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Abstract

Background: The successful treatment of cancer is a major health and political issue for England and Wales and the major developed
countries (MDCs). All malignancy deaths by age and sex are analysed to determine how successful the MDCs were in reducing cancer
mortality between the end points of 1979-81 and 2000-2, and whether there was any association between each nations ‘gross domestic
product expenditure on health’ (GDPEH) and the reduction in their cancer deaths.

Method: Incidence of cancer in England and Wales was examined for 1979—-80 to 2003—4 to highlight the extent of the problem. The
cancer mortality rates for England and Wales were compared with each MDC by age and sex, using ‘WHO all malignancies mortality
rates’ for the periods of 1979-81 and 2000-2, and tests of significance were made. The GDPEH for each MDC was examined for 1980—
2002, and Spearman rank-order correlations calculated to explore any association between declining cancer deaths and the GDPEH of
each MDC.

Results:

1. Men’s All Age malignancy incidence in England and Wales rose 48% and women’s 51%, with notable rises for females aged 15-34
and 55-74 years.

2. Every MDC increased its GDPEH substantially; it rose to 9.3% in the United Kingdom, but the United Kingdom still remains eighth of
the ten MDCs and below the MDC average (9.85%).

3. The average number of cancer related deaths for men in England and Wales (15-74 years) was third highest in 1979-81, but fell to
eighth by 2000-2. This decline was significantly greater than in seven other MDCs. Average female death rates in England and
Wales were highest both in 1979-81 and in 2000-2, but declined significantly more than most MDCs in every age band from 35 to
74 years.

4. There was a significant correlation between reduced deaths and the level of GDPEH of each nation.
5. Male death rates declined significantly more than that of female in each MDC, with the exception of Japan and Spain.

Conclusions: The rising incidence in cancer-related deaths poses a problem for every MDC, and the poorer women’s results should be
a matter of concern for most MDCs. The reduction in cancer deaths reflects well on frontline services, and the significant association
between reduced cancer mortality and increased GDPEH is encouraging, but still a challenge for governments, especially if the incidence
continues to rise.
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Background

Cancer incidence in developed countries has been rising for
decades [1-3] and governments have responded by making
major commitments to reduce cancer morbidity and mortality
[4,5], raising the question: ‘How effective have the different
countries been?’

Previous studies of ‘effectiveness’ concentrated on five-year
cancer survival rates from the 1990s where, in comparison,
England and Wales did poorly [6-9], although these studies
were too early to examine any effect of the new NHS
investment into cancer services [4,10].

The problem with survival studies is that there can be variations
in the time of diagnosis [3,6], and furthermore, in some studies,
the rates are not based on absolute survival rates but rather
compared with the survival of the general population [9].

This study takes an alternative approach by analysing adult
cancer death rates, which shows some gains and some losses
[11-13], using the latest standardized WHO data between the
end points of 1979-81 and 2000-2 [14], to explore the
effectiveness of England and Wales in reducing cancer mortality
compared to the other major developed countries (MDCs) by
age and sex.

This is set within the context of gross domestic product
expenditure on health (GDPEH) of each MDC, as it is
recognized that efforts to reduce cancer mortality have
substantial national costs reflected by the GDPEH [4,5].

This hypothesis-generating study has three general null
hypotheses that between the endpoints of 1979-81 and 2000—
2, there will be no statistically significant differences:

1. in ‘all malignancy cancer’ death rates in England and
Wales and the other nine MDCs by age and sex;

2. between the gender in each MDC;

3. no association between reduced cancer mortality and
increases in national GDPEH.

These hypotheses are explored within two contextual
frameworks, the changing incidence of cancer in England and
Wales [3,15] and the differential national commitments seen in
the GDPEH by each of the MDCs between 1980 and 2003 [16].
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Method and design

The problem: the incidence of cancer for the two-year period
1979-80 is compared with the latest data available for the two-
year period 2003—-4 from Anglo-Welsh officsial statistics [3,15],
which indicates the continuing extent of the problem.

All cancer registrations are reported by age and sex but
because of the possible influence of increased screening on
female rates [17], the focus was on malignancies (coded COO-
97) to match the mortality categories in ICD 9th and 10th
editions [14,18].

National responses: the international response to the growing
incidence of cancer is reflected in national GDPEH data [16];
the changes between 1980 and 2003 were analysed, and an
annual average and percentage increases calculated.

The possible influence of increased GDPEH on cancer death
rates was determined by calculating the death rates
proportionate to the level of GDPEH and the percentage of
GDPEH increase. Any association between increased GDPEH
and declines in cancer deaths was tested by a Spearman rank-
order (Rho) correlation for the combined malignancy death rates
of both sexes and each sex and the percentage change in
deaths and GDPEH. It is recognized that any significant positive
correlation is not necessarily causal but can be considered as
indicative of a link between expenditure on health and reduction
in cancer deaths.

Outcomes: the outcome of national efforts to effectively prevent
and treat cancer can be seen in WHO mortality statistics drawn
from the latest available standardized data based upon ‘all
malignant neoplasm’ deaths (coded C00-C97) [14], matching
‘malignancies’ in new diagnosed cancer registrations [3], in
each adult age band given in rates per million [pm] persons.
This enables comparisons to be made between countries of
differing size and to produce a percentage of change, a method
successfully used in other comparative international studies
[e.g. 6, 19, 20]. The baseline years are three-year average for
1979-81, compared with the index three-year average for
2000-2, and percentage changes of 0.10 (10%) have been
defined as substantial, but as in previous international studies,
substantial is defined here as plus or minus 0.20 (20%).

Cancer mortality by sex is reported for each decade age band
and an average rate for the 15-74-year age group was
calculated, where it might be thought that cancer services would
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make the most significant impact on death rates [9, 21].
However, as cancer mortality in younger people is relatively low,
the ‘younger’ age bands 15-24 and 25-34 are combined into a
young adult band 15-34 and then each separate decade age
band from 35-44 to 75+.

Spearman rank-order correlation was used to determine how
consistent the changing average rates were over time, by sex,
between the ten MDCs.

The three-year average baseline years 1979-81 were chosen
as all MDCs were using the same International Classification of
Disease (ICD) editions as for the latest three-year average
index years 2000-2 [18], which allows for comparisons of global
mortality categories over different periods [22]. The earliest
baseline for ‘Germany’ was for 1980-2, also, some countries’
index data ended earlier, i.e. Canada and France 1998-2000.
Whilst WHO data for the United States also ended in 2000,
national figures were available and the three-year average data
were calculated for the period of 2000-2 [23].

Data for England and Wales are for 2000-2, but earlier (1998—
2000 and 1999-2001) Anglo-Welsh figures will be shown to
enable coincident temporal comparison to match those other
countries with these end points. Mortality rates by age bands
and sex will be compared between the baseline and index years
to provide the percentage change. Chi-squared tests compared
the outcomes between England and Wales and the other MDCs
and take as ‘statistically significant’ probability levels <0.05, an
approach that has been used elsewhere [6, 19, 20]. As the
actual rates are relatively small, to avoid any errors due to
statistical artefacts and multi-testing between age bands, any
results falling just short of statistical significance will not be
reported.

It should be noted that because the behaviour of women over
the past 20 or more years has converged with that of men in
terms of behaviour, e.g. smoking and employment, there is a
need to consider each age band for each sex [24, 25].

Eligible countries: contrasting small with large populations can
be problematic, therefore only countries with populations in
excess of 15 million were reviewed and designated as a ‘major
developed country’. However, because of their special
circumstances and/or the absence of consistent data the larger
Warsaw pact countries, Africa and Latin American have not
been included in this study.

The eligible MDCs include: Australia, Canada, England and
Wales, France, Germany, ltaly, Japan, the Netherlands, Spain
and the United States, which have some of the highest GDPEH
rates in the world [16].
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In the tables, the data referring to England and Wales is rank
ordered in relation to the other MDCs over the two periods in
terms of rates of each age band, 1 being the highest and 10
being the lowest.

Results

The problem—changing incidence in England and
Wales

Table 1 shows the percentage increase between the averages
for 1979-80 and 2003-4 for all registrations and all
malignancies. Notable increases in all registrations for female
youth (15-24) and young adults (25-34) were up by 425% and
164%, respectively.

The male All Age rate rose by 48% and female by 51% over the
period. Except for the age bands 0—4 and 25-44, the female
rates rose more than the male rates, and some notable
increases amongst females were: youth up to 66% and the
over-55s rose by more than 40% averaging an annual increase
of 1.9%. A positive significant correlation was found for
changing all registrations by age and sex (p < 0.025), but the
positive correlation for the malignancies was not statistically
significant (p < 0.1), indicating less convergent malignancy rates
between the sexes.

Responding to the problem: MDC GDPEH

Table 2 gives each of the MDC fiscal response to health
problems seen in the GDPEH between 1980 and 2003 and an
average for the period.

Throughout, the United States had the highest GDPEH, rising
from 9.1% to 15%, whilst the United Kingdom went from 5.6% to
9.3%, moving from ninth to eighth position of the ten MDCs, but
continued to be below the MDC average of 9.85%, despite
record rises in the last five years.

However, it was found that over the period, the United Kingdom
had the highest increase in GDPEH (66%), compared to an
average rise of 39% in the other MDCs.

Over the period, there was a very significant correlation of the
increasing rates of GDPEH amongst the ten MDCs (p < 0.001),
indicating consistency over time.

Outcomes—cancer death rates: males (Table 3)

Initially, the average male rate (15-74) in England and Wales,
4029 per million, was the third highest, but by the end of the
period, this rate of 3062 per milion was now eighth, only
Australia and Japan being lower.
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Table 1: Percentage increases in registrations of newly diagnosed cancers and malignancies by age and sex 1979-80 versus 20034 (rates per

million)

Age and All
Registrations Males Increase Females Increase
Malignancies

1979-1980 vs 2003- % 1979-1980 vs 2003- Yo

2004 2004
Registrations 4161 - 6539 57 3852 - 6960 81
Malignancies 4036 - 5977 48 3670 - 5552 51
Registrations 0-4 155 - 206 32 140 - 203 45
Malignancies 145 - 201 39 130 - 178 37
Registrations 5-14 106 - 127 20 7% - 1M 46
Malignancies 99 - 113 14 72 - 95 32
Registrations 15-24 191 - 285 49 293 - 15837 425
Malignancies 170 - 248 46 154 - 225 66
Registrations 25-34 390 - 593 65 1308 - 3457 164
Malignancies 356 - 523 47 564 - 760 35
Registrations 35-44 936 - 1233 32 2195 - 3457 57
Malignancies 873 - 1098 26 1627 - 2033 25
Registrations 45-54 3035 - 3459 14 4137 - 6115 48
Malignancies 2893 - 3203 1 3762 - 5076 35
Registrations 55-64 8590 -11122 29 6987 - 10,812 55
Malignancies 8314 -10.219 23 6666 - 9528 43
Registrations 65-74 18,448 - 25259 37 10612 - 16,436 55
Malignancies 17,994 - 23177 29 10,261 - 14,751 44
Registrations 75+ 29470 - 44421 51 15,562 - 25,780 66
Malignancies 28,879 - 40663 41 15,181 - 23,215 53

Spearman correlation between sex, age & all registrations Rho=0.7000, p < 0.025.
Spearman correlation between sex, age & all malignancies Rho= 0.5708, p < 0.1.

The table also shows the rank order of the rates of average
deaths for the two periods for every MDC and rank order for the
Anglo-Welsh rates in each age band. The changing average
rates were positively but not significantly correlated.

Age bands: In every MDC, except France and Spain, the 15—
44-year-old male age band death rates fell substantially (>20%),
and for the 45-54 group every MDC declined substantially

except Spain and Japan. England and Wales’ rates had some
of the biggest falls.

There were substantial declines amongst the 54—64-year-olds in
England and Wales (29%), the Netherlands (25%), and
Australia and Italy (22%), whilst England and Wales’' and the
Netherlands’ 65—74-year-old male rates fell by 22% and 21%,
respectively.
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Table 2: Total percentage of GDP expenditure on health by country 1980-2003 (countries ranked by highest current GDPEH)

Country 1980 2003 Average Percentage

Change

1980-2003

1980-2003
United States 9.1 15.0 12.1 65%
Germany 8.7 111 9.9 28%
France 71 101 8.6 42%
Canada 71 99 8.5 38%
Netherlands 7.5 98 8.7 31%
Australia 7.0 9.3 8.2 33%
United Kingdom 5.6 9.3# 7.5 66%
Italy 7.0 8.4 7.7 20%
Japan 6.5 7.9* 7.2 22%
Spain 5.4 7.7 6.6 43%
Total average 7.1 9.85 8.48 39%

*Latest year 2002.

#UK 2003 data based upon Department of Health 2006.
Spearman rank-order correlation GDP 1980-2002 Rho= 0.9030, p < 0.001.

There were no substantial falls in the 75+ group, with notable
rises in Italy 22%, Japan 38% and Spain 25%.

Females (Table 4): The highest average female rates in both
periods were found in England and Wales, initially 2716 per
million and, by 2000-2, 2359 per million, although these were
the only rates to fall substantially (>20%) amongst all the MDCs.

Female changing average rates were significantly correlated,
showing consistency across the MDCs between the periods (p <
0.001).

Age bands: every country’s 15-34 female rates fell substantially
except the Netherlands (down only 16%), with substantial falls
in the 35-44 groups. The biggest drop was in England and
Wales, by 34%.

In the female 45-54 age band, only Australia, Canada and
England and Wales had substantial falls and in only England

and Wales did the 5—64-year-old female age band see a
substantial decrease, down 22%.

With respect to the 75+ age band, there were no substantial
reductions in any MDC but a notable increase in France (51%).

Declining cancer deaths and increased GDPEH

Table 5 shows the average death rates proportionately for each
country’'s GDPEH for 1979-81 and 2000-2 by sex and the
combined (men and women) percentage of reduced cancer
mortality, juxtaposed against the percentage of increases in
each country’s GDPEH.

It can be seen that the two MDCs with the biggest proportional
increases in GDPEH, England and Wales and the United
States, 66% and 65%, respectively, also had the biggest
reduction in cancer deaths, 52% and 47%. Conversely, the two
MDCs with the smallest reduction in mortality, Italy and Japan at
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Table 3: Male all malignancy deaths by age in MDC rates per million and percentage of change 1979-2002 (England and Wales rank ordered

compared to MDCs, 1 being highest rate)

Country & Average 15-34 35-44 45-54 55-64 65-74 75+
Ranks 15-74 - Rank
Australia
1979-81 3462- 8 107 413 1620 4752 10,983 20,357
1999-2001 2896 - 76 285 1082 3692 9740 208,37
% change ~16% -20%  -31% -31% -22% -12% 2%
Canada
1979-1981 3542- 7 100 390 1677 4949 105,95 206,40
1998-2000 3229- 6 74 291 1183 4121 104,78 213,61
% change - 9% -26%  -26% -29% -17% -1% 3%
England &
Wales & rank
1979-1981 )
4029- 3 15% 418 1715 5536°  12,908°  22992°

1998-2000

a772- 2 74 270 1230 4004 106,91 221,87
% shange

-19% -34% -34% -28% -26%  -17% -3%
1999-2001

3201- 3 74 264 1219 4002 104,45 220,36
Y%change

-21% ~34% -37% -20% -28%  -20% -4%
2000-2002

3062- 8 75 * 271 11087 3023 % 10127° 5670
% change E

- 25% -35% -35% -30% -29% -22% 204
France
1979-1991 4205- 2 112 580 1657 6034 12,642 22,169
1998-2000 3864 - 1 78 539 1425 5639 11,638 25,260
% change -8% -31% ~T% ~14% -7% -8% 14%
Germany
1980-1982 3901 - 115 442 1940 4980 12,027 20,436
1999-2001 3398 - 67 334 1517 4614 10,457 21,249
% change -13% -42% -24%  -22% ~7% -13% 4%
Italy
1979-1981 3874 - 5 121 541 2282 5940 11,358 18,318
1999-2001 3439 - 3 82 320 1424 4817 11,303 22,301
% change -11% -33% -41% -38%  -22% -1% 22%
Japan
1979-1981 3317 - 10 104 432 1602 4298 1015 152,81
2000-2002 3152- 10 60 281 1322 3910 1017 210,25
% change —5% -41% -35% -17% -9% 0% 38%
Netherlands
1979-1981 4275 - 1 104 383 1702 5496 14,347 27,191
2000-2002 3308 - 5 78 289 1305 4118 11,267 24,802
% change —23% —25% -26%  -23% ~26% —21% -9%
Spain
1979-1981 3330 - 9 121 480 1688 4564 9730 17,107
1999-2001 3474 - 2 82 41 1033 4847 10,559 21,475
% change +4% -32% -14% +15% 8% 9% 26%
United
States1979-
1981 3544 - 6 102 434 1891 5173 10,851 18,700
1998-2000 3166 - 7 77 336 1300 4316 10,262 19,279
% change 1% -24% -23% -31% -17% -5% 3%
2000-2002 3120 7T 323 1297 4069 9838 17,370
% change —12% -30%  -26%  -31%  -21% 9% ~7%

*Data calculated from US NCHC
Spearman correlation average cancer deaths 1879-2002 Rho = 0.4061, n.sig.
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Table 4: Female all malignancy deaths by age in MDC rates per million and percentage change in 1979-2002 (England and Wales rank ordered

compared to MDC, 1 being highest rate)

Country Average 15-34 35-44 45.54 55-64 | 65-74 | 75+
15-74-Rank
Australia
1979-2001 2100 - 6= | 95 479 1447 3046 5431 10,318
1999-2001 1994 68 375 1096 2615 5593 11,171
6
% change -28% -28% -24% -14% 3% 8%
7%
Canada
1979-1981 2345 - 3 |91 507 1621 3475 6031 10,953
1998-2000 2204 - 2 |66 415 1286 3209 6496 12,257
% change 2% ~-28% -18% —21% —8% 8% 12%
England &
Wales
1979-1981
2716 - 1 | 117" 612 ' 1935 ' | 4073 ' | 6844 11,737 2
1998-2000
2246 77 436 1394 3312 7012 12,771
% change
-13% -34% -29% —28% -19% | +3% +9%
1999-2001
2414 78 423 1374 3279 6915 12,807
% change
0% -33% -21% -20% —19% | +1% | +9%
2000-2002
2350 - 1 80° 406 °© 1344 ? | 3196 * | 6768 13,549 *
% change
~13% -32% -34% 31% | -22% |-1% 15%
France
1979-1991 1955 - 8 | 100 455 1325 2687 5208 10,825
1998-2000 1779 - 9 | 89 449 1208 2497 4670 16,319
% change -9% -31% -1% -9% ~T% -10% 51%
Germany
1980-1982 2363 - 2 | 107 502 1470 3322 6414 11,502
1999-2001 2043 - 5 |69 400 1256 2862 5626 12,537
% change ~14% -35% -20% -15% -14% | -12% | 9%
Italy
1979-1981 2100 - 6= | 109 525 1373 2922 5569 10,126
1999-2001 1817 - 7 | 73 378 1128 2492 5014 11,346
% change ~13% -33% -28% -18% -15% | -10% | 12%
Japan
1979-1981 1830 - 9 | 110 467 1146 2432 4996 8735
2000-2002 1474- 10 | &1 350 1035 1964 3959 9856
% change ~18% ~45% ~25% -10% -19% | -21% | 13%
Netherlands
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1979-1981 2273 - 5 |97 538 1579 3199 5953 13,104
2000-2002 2277- 3 82 449 1529 3184 6141 12,418
% change 0% -16% ~17% -3% 1% 3% ~5%
Spain

1979-1981 1685 - 10 | 103 440 1571 2328 4391 8689
1999-2001 1834 - 9|70 411 1064 2054 4089 9430
% change -9% -32% 7% -32% -12% 7% 9%
United States

1979-1981 2328 - 4| 91 494 1507 3560 5989 9759
2000-2002* 2268 - 4|7 401 1222 3009 6548 10,602
% change -3% -22% -19% -19% -13% +9% + 8%

*Data from US NCHS

Spearman correlation average cancer deaths 1979-2002 Rho= 0.8939,

p<0.001.

Table 5: Decreased cancer deaths (men and women) and increases in GDPEH 1980-2002. (Countries ranked by decreased mortality—rates per

million)
Country Male Deaths Female Deaths Decreased GDP
Increases

Ranked Decreased Per GDP Per GDP Combined %)
Mortality 1980 - 2002 1980 - 2002 Mortality (%)

1] England & Wales 720 - 325 485 - 254 52 66
2] United States 407 - 208 268 - 151 47 65
3] France 592 - 383 275 - 176 36 42
4] Australia 495 - 311 300 - 209 34 33
5] Canada 499 - 326 330 - 232 33 39
7= Spain 617 - 451 312 - 199 32 43
7=] Netherlands 570 - 338 303 - 232 32 3
7=] Germany 443 - 306 272 - 184 32 28
9] Japan 510 - 399 282 - 187 28 22
10] ltaly 553 - 409 300 - 216 27 20

Spearman correlation increased GDP and decreased cancer mortality Rho= 0.9152, p<0.001.

27% and 28%, respectively, also had the smallest increases in
their GDPEH, 20% and 22%, between the two periods. There
was a very significant correlation (p < 0.001) showing an
association between relative increased spending on health and
a reduction in cancer deaths.

International comparisons (1979-2002)

Table 6 shows the significant p values based upon the chi-
squared test, comparing England and Wales with every other
MDC, which improved significantly more than the other MDCs

unless marked by #, indicating that the Anglo-Welsh rates did
not fall as much.

Males: between the two periods, the (15-74) male average
rates declined statistically significantly more in England and
Wales than in any other MDC, except the Netherlands.

With regard to the 35-44-year-olds, the Anglo-Welsh male
death rates declined significantly more than that of France and
Spain, and the 45-54 age group did better than in every MDC
except Australia, Canada and Italy.
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Table 6: Level of significant change of England and Wales rates compared with each MDC 1979-2002 by age and sex (p level of significant

change)
Country Male &
Female Average | 15-34 35-44 45-54 55-64 65-T4 75+

15-64

Australia-Male <0.006 n.s n.s n.s <0.003 =0.03 n.s
Female ns ns ns n.s <0.02 n.s n.s
Canada-Male <0.0001 n.s ns n.s <0.0001 <0.0001 n.s
Female <0.004 n.s <0.03 <0.01 <0.0001 <00,001 n.s
France-Male =0.0001 ns <0.0002 | <0.0005 | <0.0001 <0.005 <0.001
Female <0.03 ns <0.0001 | <0.0001 | <0.0001 <0.001 <0.0001
Germany-Male <0.006 n.s n.s n.s <000,001 n.s n.s
Female n.s n.s <0.05 <0.0001 | =0.01 <0.0001# n.s
Italy-Male <0.0001 n.s. n.s <0.02# <0.003 <0.0001 <0.0001
Female n.s n.s ns <0.002 <0.03 =0.0001# n.s
Japan - Male <0.0001 n.s ns <0.002 <0.0001 <0.0001 <0.0001
Female n.s n.s n.s <0.0001 | n.s =<0.0001# n.s
Metherlands- n.s n.s n.s n.s n.s ns n.s
Male
Female <0.0005 | ns <0.02 =0.0001 | <0.0001 n.s <0.001#
Spain-Male <0.0001 n.s <0.0001 | <0.0001 | <0.0001 <0.0001 <0.0001
Female n.s n.s <0.0003 | n.s =<0.003 n.s. n.s
UsS Male <0.0001 n.s n.s n.s <0.0004 =0.02 n.s
Female =0.005 n.s =0.03 =0.004 =0.003 <0.0001 n.s

Significant p values show England & VWales bigger reduction than the specific MDC except marked #.

p values based upon X* all 1 d/f.

For 55-64 years old, the Anglo-Welsh rates declined
significantly more than every MDC, and for 65—74-year-olds,
more than all countries, except the Netherlands.

For the 75+ rates, the picture was more mixed, but England and
Wales had bigger reductions than had France, Italy, Japan and
Spain.

Females: Female average rates in England and Wales declined
more than in Canada, France, the Netherlands and the United
States.

For the 35—-44 age group, rates in England and Wales reduced
significantly more than every MDC except Italy and Japan, and
for the 45-54 age group, rates in England and Wales were
significantly better than every MDC except Australia and had

significantly bigger reductions for the 55-64 age group
compared to the other MDCs, with the exception of Japan.

With regard to the 65-74 age band, the picture was mixed,
England and Wales had better outcomes than Canada, France
and the United States, but rates in Germany, Italy and Japan fell
significantly more than those in England and Wales.

For the 75+ age group, England and Wales did significantly
better than did France, whilst the Netherlands had a better
outcome.

Gender variations in the major developed countries:

(1979-2002)

It was noted that in the majority of the MDCs, male rates of
cancer deaths fell more than women’s, with the exception of
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Table 7: Comparing male versus female rates in each MDC by age 1979-2002 (males better outcome unless # indicating females better

outcome)
Country Average 15-34 35-44 45-54 55-64 65-74 75+
Australia <0.002 n.s n.s <0.03 n.s <0.05 n.s
Canada n.s n.s n.s n.s n.s n.s n.s
England & <0.0003 n.s n.s n.s n.s <0.0001 <0.002
Wales
France n.s n.s n.s n.s n.s n.s <0.0001
Germany n.s n.s n.s n.s n.s n.s n.s
Italy n.s n.s <0.05 <0.0001 <0.01 n.s n.s
Japan n.s n.s n.s n.s =<0.002 # <0.01# <0.001#
Netherlands <0.0001 n.s n.s <0.0001 <0.0001 <0.001 n.s
Spain <0.0001# ns n.s <0.002# <0.0001# <0.01# <0.02#
United <0.002 n.s n.s <0.02 n.s <0.02 <0.01
States

# Indicates female better outcome than males.

p values based upon x? all 1 dif.

Japan and Spain. Table 7 shows the significant p values when
comparing male rates with female deaths for the corresponding
MDC. In all cases, except for countries marked with #,
significantly greater reductions were observed for men than for
women, with # indicating a better outcome for women.

Average male rates declined significantly more than the
average female in Australia, England and Wales, the
Netherlands and the United States (15-74 age group).
Conversely, in Japan and Spain, female rates fell significantly
more than their male counterparts, also in the age bands 55—
75+.

Amongst the 45-54 age group, males did better than the
females in Italy, Japan, the Netherlands and the United States;
in the 55-64 age group, in Italy and the Netherlands; but the
reverse was true in Japan for the 54-75+, where women had
the biggest reductions.

Amongst the 65-74 years old, male rates declined more in
Australia, England and Wales, the Netherlands and the United
States, and, for the 75+ in England and Wales, France and the
United States.
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Conclusions

One limit to the study is the slight difference in index years, and
the fact that the United States figures required supplementation
[23], but the main weakness was that we could not find
reasonably up-to-date new incidence figures for the other MDCs
to match those of England and Wales [3]. Notwithstanding this
limitation, the study provides a broad reliable indicator of the
differences in cancer mortality between the two periods of
1979-81 and 2000-2 in the MDCs considered, within the
context of national spending on health care [16].

The hypothesis that there would be no significant differences
between England and Wales and the other nine MDCs for
malignancy deaths between the periods can generally be
rejected for men and to a lesser extent also for women, as the
Anglo-Welsh male average (15-74) rates declined significantly
more than every MDC except for the Netherlands, whilst Anglo-
Welsh women did significantly better than Canada, Japan, the
Netherlands and the United States.

The hypothesis that there would be no significant difference
between gender rates can also be rejected for Australia,
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Canada, England and Wales, lItaly, the Netherlands and the
United States, where male rates declined more than female
rates, whilst the reverse was true for Japan and Spain.

Finally, the hypothesis that there would be no significant
association between reduced cancer deaths and proportional
increases in GDPEH can be strongly rejected.

However, we cannot explain the changes found and country-
specific research is required. There are a number of further
intriguing findings:

First, in general, male cancer deaths are higher than female,
except in women aged 35-44, in eight MDCs. And for the 45—
54-year-old age group in seven MDCs, France and Spain being
the exceptions.

The second gender related finding is, with the exception of
Japan and Spain, cancer deaths for men declined significantly
more than for women, suggesting the impact of life-style
changes on women, with more women entering the work force
[24,25], which should have major implications for future policies
and planning of services.

Third, whilst all countries had substantial reductions in cancer
deaths, indicating advances in care and treatment, the Anglo-
Welsh did particularly well.

Fourth, it has been found that cancer survival rates are
influenced by increased expenditure, including the use of
newer, and invariably more costly, anti-cancer drugs [9, 21,26—
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28] set within the context of each MDC substantially raising its
GDPEH.

Despite the recent increase in the GDPEH of England and
Wales (9.3%), it remains below the MDC average (9.85%), and
only Japan and Spain spent less over the same period.
Nonetheless, the Anglo-Welsh GDPEH increase was the
highest amongst the MDCs, and the correlation between a
reduction in cancer deaths and increased national expenditures
on health, should encourage governments to respond to the
challenge.

Finally, the reduction in malignancy deaths in all the MDCs,
especially amongst the under-65s, should be a boost for patient
morale, their families and frontline staff in the MDCs and in
England and Wales in particular. However, this encouraging
improvement should not distract from the increased incidence of
cancer [1-3], especially in England and Wales, as well as the
continuing negative link with socio-economic factors [29,30].

So, whilst it may be true to say that the treatment of cancer has
never been better, still more needs to be done, especially when
facing the challenges posed by the increasing incidence of
malignancies in the general population.
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