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VII.1 Introduction

Mortality varies between countries, mortality varies within one country over time,
but even more interesting is the variation in mortality between identifiable groups within a
population. Some of these differences provide important clues as to possible aetiology of
certain disease processes and methods of prevention. Part of the variation in‘mortality is
due to biological causes such as differences between sexes, age groups, races, Oor genetic
factors, part is due to social factors such as place of residence, marital status, occupation-
al groups, social class, education or religion; another part may be attributed to the general
environment such as air, water, weather conditions, and yet another part may be attributed to
personal habits or physiological conditions such as diet, smoking, blood pressure, weight or
biochemical constituents of the body.

In practice all of these factors will interact with each other so that it is impossible
to disentangle them completely from each other, or even to decide what is the relative
contribution of each factor independently to the increase in mortality. For example the two
sexes experience differences in mortality, but it is difficult to determine how much this is
due to biological differences, to social or economic differences or differences in habits such
as smoking.

Death is the common end of all men so the object and purpose of mortality analysis
can only be directed towards a postponement of premature mortality consistent with the dignity
of man and the reduction of discomfort or pain. The variables which are studied are part of
human life and they cannot all be eliminated. But some factors can clearly be modified such
as smoking habits, diet, or water supply, whereas other such as sex or race, cannot; therefore
it is important to be able to assess these and to determine whether they are amenable to
political, social, economic, or medical influences.

In this chapter it is not the intention to make an exhaustive study of the compara-
tive influence of the various environmental factors in different countries, but merely to
introduce each of the topics in turn and thus show some of the important effects, some of the
difficulties of interpretation and some of the possible ways of solving them,
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VIiI.2 Age

Age is the single most important factor determining the risk of mortality and it is a
factor that is not in any way susceptible to modification. Its importance is so great that |
when examining the influence of any other factor it is essential that the effect of di fferences
in the age structure of different populations should be estimated and the methods of doing so
are described in Chapters III, IV and V.

It is important to recall that an age specific rate is calculated from two separate
statements of age. The age of the deceased at death is reported to the registrar of deaths by
the surviving respondent, the ages of the population is reported to the enumerator by the per-
son concerned at a census. If there is a conflict between these in an appreciable number of
cases, it can seriously effect the age specific death rates. This problem must always be exam-
ined carefully by any office of vital statistics. If the stated age of the elderly at the
census are greater than that at registration the population at higher ages will be too great
and hence there will be an apparent reduction in the age specific mortality rates at these
higher ages and an apparent increase at the earlier ages. This phenomenon is often. seen in
some mortality tables.

The shape of the curve relating mortality risks to age is similar in all societies,
in both sexes, at all levels of mortality and at different eras of time.

TABLE VII.1, FIGURE VII.1 HERE

Table VII.,1 showsthe age specific mortality rates for nine countries
with very different levels of mortality, but all show a similar pattern when the logarithms of
the mortality rates are graphed against age at death. The technique is to use semi- logarithmic
graph paper with cycles from 0.1 to 100 and to plot the death rate for each ten year age group.

Death rates start at a high level in the first week after birth and then decline
rapidly during the remainder of the first year of life. The rates fall continually during
childhood to reach a minimum about the age of 10-14 years.

From the age of 15 the mortality rate starts to rise steadily throughout life and
does not remit at any age although in some mortality tables there are small waves of an excess
increase in mortality amongst males in early adult life.

Nearly a century ago Gompertz expressed the relationship between the age specific
mortality rate, my, and age itself, x, for ages over 15 in the formula.

X

mx = Be for x >15 = s . . 1

where B and ¢ are constants.
Equation 1 can be transferred to log (mx) = log B + x log ¢ e e e e 2

Now equation 2 is a linear relationship between log (mx) and x in which the slope of
the line is log c.

At older ages, mortality experience in all countries tends to be very similar and
becomes asymptotic to a straight line relating logarithm of mortality to age. Differences
between different countries and between different periods of time are most marked in the
first year of life and during childhood and adolescence, and it is these rates at the early
part of life which greatly influence the calculation of an expectation of life.

“In some populations, ages of the population over 65 are not distinguished separately
and hence only one rate for ages 65 and over is given. This upper rate will clearly be lower
than the highest rate in another country where the final group is 75 and over or 85 and over.
This is examplified in Table VII.1l by the experience of the Philippines where the published
rate for the Philippines aged 65 and over appears to be much lower than it ought to be in
comparison with any other country. This is evidence that either deaths at these ages are not
being registered, or that the censal population at these ages is exaggerated. Both factors
require further study.

It is interesting to compare not only different countries at different stages of

* Figure VII.1 shows the general pattern based upon the England and Wales date.



" Page 118

12000
10000

8000

6000}

4000

2000

Figure VII.1

AUSTRIA, SWITZERLAND
8 PHILIPINES 1969

Death Rates 1000
per
100,000

persons - 600

400

200

100
80

60

40

(OC 1

800
*

Phnlnplne

/

Swnzerlaml

Ausfna

12000
10000

8000
6000

4000

2000

o}

Death Rates
per
100,000 .
persons

1000
800

600

400
200

100
60

40

2 10 20 30 40 50 60 70 80
‘ Age in Years.

MEXICO, JAPAN &
DENMARK 1969

Deu’lh Rotes

IOO 000
persons

/ Death Rates

/ /

e
Denmark

A

\/

0]

210 20 30 40 50 60 70 80
Age in Years

per

100,000
persons

12000
I0000{  THAILAND, POLAND
8000; 8 SWEDEN 1969
6000
4000

2000

——

1000
800

/

Thmland .

Poland /

/ Sweden

400

200

100
80

60

\o

40

0210 20 30 40 50 60 70 80
Age in Years

16000
14000 ENGLAND 8 WALES
12000 1846-1970
10000 .
soool :
6000 z;//
4000] ///:
2000 ///
t846~?9/; o
(o}
k)
| -//
o . /
800 \\///
189
soof| | \, 93§§
400l < S
\\//G946 50
200
l/ .
100 1966-70
80 o’
o l\ D/
60|\ ® /
40

02712 20 30 40 50 60 70 B8O
Age in Years



TABLE VII.2

England and Wales -1846 - 1970

Age Specific Death Rates

Rates per 100,000 Persons Both Sexes
(Under 1 year rates per 100,000 live births)
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AGE

GROUP 1846-50 1896~IQOQ 1946-50 1966-70
0 - 1 15,700 15,600 3,600 1,800

1- 4 4,660 3,300 177 78
5- 9 939 412 77 36
10 - 14 556 236 62 32
15 - 24 876 399 140 69
25 - 34 1,090 603 184 82
35 - 44 1,360 1,010 289 201
45 - 54 1,810 1,620 694 569
55 - 64 3,140 3,050 1,710 1,540
65 - 74 6,590 6,290 4,190 3,860
75 - 84 14,570 13,380 10,350 9,170
85+ 30,650 26,770 21,930 21,670
ALL AGES 2,330 1,770 1,180 1,170

SOURCE : Registrar Geﬁeral Statistical Review, 1970, Pt. I. Medical

H.M.S.0.

London, 1972.



Page 120

*ZL6T eAdUdD T 'TOA ‘6961 ‘TenuUUy T[EOTIISTIBIS UYITBSOH PTIOM : 3O¥NO0S
656 2811 G90‘T L0Z‘T L09 8%8L S09 8GL L8 T00‘T 2T9 4] oLL 68 SEIV TIV
0£9‘6 0S8‘TT | LEV‘6 S6L‘ZI ( ( TET‘OT S¥P8°2T| 994°BT %00‘TT| TL9°‘8 9LP‘IT| 693°0T 08S8°‘2I +GL
oov‘2 8z6‘E TPv‘s 6£8‘F SBLTL (VBV® (99,7 ov9'® ¥P9‘c €18V €982 LLE'Y abs‘e  0¢8°‘c YL - S9
928 ovP‘T £06 I11'2 690‘T €££9‘T | ¥g6 L3L'T LLG'T  LP0‘Z £v6 298‘T 8¥9‘'T 28% %2 $9 - ¢g
6e€ 9€s 06€ c08 BLS 798 86¢ 0%9 189 PLOT 80V 6SL ovL 766 ¥g - oF
671 622 LLT gog 86€ 8¢S QLT 00g QLY 80L 89T 082 89¢ 82V P - <S¢
v9 621 T8 6LT 8€%7 6S€ L6 291 L83 9TV €L 8gT €92 602 $e - ¢g
472 10T 8¢ ovT ZeT 118 9g 8TT 6LT 5344 4] ¥ST PT gzt ¥2 - ST
144 68 ze LY 14 06T ze 2S b4 oLT Ve gg 02T S0t 3T - ¢
34 99 SL v6 90L £6L c6 221 916 SL8 18 86 208 08L v -1
€€6 LLE'T PZPT  6%8°T 280‘9 809°L | 6€3‘T P6S‘T G6Z‘9 ge6e‘L L89‘T 89T°‘% €9%‘9 G162 T -0
I N I N I W Fy N i n S N I n J—
uapamg aoueI sourddriTdd wedepr 02 IXON epRUB) SN 13 TANBY Ty
2do¥NE VISV . VOIHAWY VOIdAV

(UIog 9ATT 000 00T Iod syjeeq IUEFUL)

suosioad 000 00T xod sojey

696T SOTI3uUno) SNOTIBA A3 T[BIION OTFToods o3y pue xag

€ IIA J714YL




Page 121

development, but also how the rates changed in one country over 4 generations as industrialisa-
tion proceeded.

TABLE VII.2. HERE

The pattern in England and Wales for males during the period 1846 up to 1970 is an
illustration of what can occur.

The mortality rates over 125 years have decreased by 85% for the first year of life,
by 98% during childhood, by 90% in young adult life, by 50% in the middle of life and by only
25% at the older ages.

No country reporting their mortality to WHO today suffers mortality rates even
approximately similar to that of England in 1846-50 and very few indeed experience rates
similar to that of 1896-1900. Countries like Mexico, Mauritius, Thailand and the Philippines,
have age specific mortality rates approaching those in England in 1946-50.

‘ It is thus clearly important that when studying any other factor that the age
specific rates should be available for analysis.

VII.3 Sex

Sex is one variable about which there can be little doubt of the accuracy of vital
registration, there may be a few new born infants who are registered incorrectly, but these
will be unimportant in number and at all other ages the sex of a deceased person will be
stated accurately and census data will also be reliable. There is, however, the possibility
that registration of male deaths may be more complete than that of female deaths. This is,
therefore, one variable that can usually be accepted uncritically.

TABLE VII,3, HERE

At almost all ages from birth to old age and in almost all types of communities,
females have a lower death rate than males. Table VII.3 shows the pattern of mortality by sex
in 7 selected countries and only in one country at one age group (Mexico, females aged 75+)
does the male/female ratio fall below 1.0. In this single instance it would be relevant to
question the accuracy of the reported ages of these elderly women which may be less accurately
reported in the census than are the ages of elderly men.

In all countries whether the infant mortality rate is high or low, the infant girl
has a better chance of surviving the first year of life than the infant boy; in England and
Wales where the infant mortality rate is low the sex ratio of infant deaths per 100,000 births
is 2,031/1,564 = 1.3 and in the Phillipines it is 7,608/6,083 = 1.3.

For the pre school child aged 1-4, the pattern remains similar with male/female ratios
of 1.2 or 1.3, but at school age 5-14, the difference begins to widen - in the Phillipines
1.3, in Canada 1.6, in England and Wales 1.5.

In the young adult 15-24 where women are at risk of maternal mortality, the gap
becomes even wider so that in many countries it is over 2.0 which means that the death rate
for males is twice as high as the female rate; in England 2.2, in France 2.4, in Poland 2.6
and in Canada 3.0, The young adult male is killing himself by accidents and trauma. In a
few non industrial countries where male accidents are less frequent the sex ratio is
occasionally reversed.

During adult life the ratio tends to fall back from this very high value, but it does
not fall below 1.3 and even in advanced age over 85 years the male/female mortality ratio
remains about 1.3. The conclusion is, therefore, that at almost all ages of life men have a
mortality rate greater than 30% above that of women who are living in the same society and
the same environment.

Despite this female advantage at all ages and in almost all societies. it is the
women who appear to have profited most by the therapeutic advances of the last 20 years and in
many countries the sex mortality ratio is widening. This can be illustrated by the age
specific rates in England and Wales for 1951 and 1971. There have been improvements in the
male mortality rates at all ages, but the reduction in the female rates has at all ages been
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TABLE VII. 3(b)

England and Wales

AGE SPECIFIC DEATH RATES

per 1,000 persons

1951 1971
AGE
GROUP Male Female M/F 100 Male Female M/F 100
0o- 1 0. 34 0. 26 131 0.20 0.15 133
1- 4 1.44 1.26 114 0.76 0.64 119
5~ 9 0.65 0.46 141 0.44 0.29 152
10 - 14 0.57 0.37 154 0.37 0.23 161
15 - 19 0.89 0.64 139 0.90 0.38 237
20 - 24 1.36 0.90 151 0.94 0.42 224
25 - 34 1.61 1.30‘ 124 0.98 0.61 161
35 - 44 2.96 2.32 128 2.32 1.59 146
45 - 54 8.62 5.32 162 7.12 4. 34 164
55 - 64 24.3 13.0 187 20.3 10.1 201
65 ~ 74 58.8 36.9 159 51.8 26.5 195
75 - 84 136.9 104.4 179 118.7 77.8 153
85+ 307.8 249.1 124 243.1 193.0 126




Page 123

larger than the fall in male rates, although the male rates were originally at a higher level.

TABLE VII.3b HERE

As a consequence of this differential mortality the expectation of life at birth is
longer for a woman than for a man in most societies by about 5 to 7 years although the
mortality rates are almost always 30% lower than the male rates.

The disease conditions which contribute to the sex difference at the early ages are
trauma, infections and neoplasms to all of which the male succombs more easily than the femaie.
In early adult life the difference is almost entirely due to trauma with the young males
killing themselves at sport and in traffic accidents, whereas it is only in a few societies
that maternal mortality amongst women is large enough to counter this effect. In adult life
the differences are attributable to coronary heart disease, to oral and lung cancers and to
respiratory diseases. At ages over 65 trauma due to falls is much more common as a cause of
death in women, but this is not sufficient disadvantage to outweigh the advantages women have
over the males in respiratory and cardio—vascular deaths.

This analysis suggests that there is much more than a biological difference between
the sexes which is affecting the mortality and that some of the differences may be due to
social and environmental causes or the adoption of such habits as smoking and that these might
be susceptable to improvement if male behaviour patterns could be modified. Hence in studies
of mortality which are endeavouring to identify social or economic patterné it is essential
that age and sex specific rates be examined.

VII.4  Marital Status

Marriage is a legal and social status which expresses the approval of society of a
heterosexual union which is both biological and economical to produce children. In different
cultures it takes various forms, but in all human societies some such system exists. Marriage
is a selection process by which those who are fit and healthy are the more likely to be chosen
for marriage and, therefore, it is to be expected that the mortality experience of the married
would be lower than the single in the period immediately after mérriage and this is found to
be so. But this advantage might be of short duration and after a few years the survivors
whether single or married could be expected to have a similar mortality. In fact this is not
so, the advantage of marriage to both sexes remains throughout life.

TABLE VII.4. HERE :

Table VII.4. showsthe pattern of mortality in three continents by
the married state for three countries with different social and religious patterns of marriage.
At all ages the mortality of the single is considerably greater than that of the married. 1In
Japan the rates were such that the single persons experienced mortality rates over three times
as high as the married; in Columbia the rates were almost twice as high and in the Federal
Republic of Germany they were 30% higher. The rates for widowed persons show an intermediate
pattern between that of the single and married, the rates are usually higher than for the
married but lower than for the single except for males in Germany. where the widower rates are
consistently higher at all ages than the single rates. This again might be expected, a
married couple have selected themselves in the first place and if one dies the survivor is
likely to be also at high risk of death; they have had the same economic experiences during
life, they have risked the same diseases together; the survivor of the pair has to adapt to a
sudden emotional and economic change in his or her way of life, hence the survivor of a
married pair would be expected to have a higher mortality than those still married. Failure to
marry or a brokem marriage is, therefore, an important determinant of the level of mortality.

It is necessary to consider whether such rates could be reached by artifact due to
differences in the declaration of the married state on the census forms and on the death
certificates. It seems improbable there should be a large difference between these returns,
for even if many census returns are inaccurate in reporting married state there is no reason
why the same inaccuracies should not be repeated on the death certificate. What is relevant
is the reputed married state rather than the legal state. It also seems improbable that there
should be a shift from the married state to the single state in reporting death certificates,
it would seem more probable that any shift would be in the opposite direction. An office of
vital statistics should check that married status is being reported accurately and should
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NEW ZEALAND 1930

Age Specific Death Rates by Race

Rates per 1,000 Population

(Rates under 1 Year per 1,000 Live Births)
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Trends in Health and Health Services,
Department of Health, Wellington, N.Z.

SOURCE

1972,
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B : TABLE VII.6

UNITED STATES OF AMERICA

Ethnic Origin

Age Adjusted Death Rates per 1,000 Persons

(Adjusted by Direct Method 6n U.S. Population of 1940)

By Sex and Race 1940 - 1969

YEAR MALES  FEMALES
. White ' Non-White Ratio White Non-Whi te Ratio
1940-44 11.2 16.2 '1.45 8.1 13.7 1.69
1945-49 10.2 13.5 1.32 7.1 . 11.4 1.61
1950-54 9.4 13.1 1.39 6.2 10.2 1.65
1955-59 9.1 ©12.1  1.33 5.7 . 9.1 1.60
1960-64 . 9.1 10.7 1.18 /5.4 8.7 1.61
1965-68 8.1 10.4 1.14 5.3 5 1.60

. SOURCE : Vital Statistics of the U.S.A. 1968, Pt. IIA,
G.P.0O. Washington 1972; ‘
TABLE VII.7 -
" UNITED STATES OF AMERICA
Rates Specific Age by Sex and Race
' 1068

Ggggp MALES : o FEMALES
White Non-White Ratio Whi te Non-White - Ratio
0- 1 27.4 52.5 1.92 20.5 = 42.2 2.06
1- 4 1.0 2.1 2.10° 0.8 1.7 2.12
5 - 14 0.6 0.8 1.33 0.3 0.5 1.67
15 - 24 1.5 S2.20 . 1.47. 0.5 1.2 2.40
25 - 34 1.6 o401 2.56 0.9 2.6 2.89
35 - 44 3.3 . 7.2 2.18 1.9 5.4 2.84
45 - 54 - .9.1 . 15.3  1.68 | 4.5 11.4 2.53
55 - 64 22.0 - 31.0 1.41 10.7 23.4 2.19
65 — 74 47.3 . 54.5 1015 27.8 39.5 1.39
75 - 84 100.5 . 81.8 0.81 76.3 . 64.1 0.84
85 + 210.9 144.4 0.64 191.8 122.3 0.64

SOURCE: - Vital Statistics of the U.S.A. 1968, Pt. IIA,

G.P.O. Washington, 1972.
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match a sample of death certificates with census returns if this is possible to verify this.

It seems certain, however, that the observed differences in mortality between single
and married persons is partly a biological difference which is experienced by many forms of
society and it is a relevant factor in mortality analysis. o

VII.5 Ethnic Group

There are moral, legal and biological issues that effect classification of the species
homo sapiens into separate races. But in those countries where it is done for political or
social reasons it is often found that race is an important determinant of mortality. It is
impossible to discriminate between the effect of race itself from the related social conditions
of the environment within which each race lives, but where these differences do exist they are
useful clues as to the possible aetiology of certain causes of death and of the provision of
social and health services that may be required.

Because the human race is a single biological species all members can potentially
interbreed heterosexually with all other members and hence to define precise races by
scientific means is impossible, but nevertheless some societies do define races by law or by
social convention and this information is given on vital statistical forms.

A country with a long period of accurate statistics of two comparable races living in
different social environments is New Zealand, which has detailed figures for Maori and
European people. Table VII.5 shows the age specific death rates by race in New Zealand for
the period 1930-1969.

TABLE VII.5 HERE

This table shows that at all ages and for the whole of the 40 years, the Maori death
rates have been higher than the European rates and that up to 1950 these differences were very
large indeed with rates over 5 times as high in children and young adults. Since 1950, however,
the gap between the races has been narrowing steadily at all ages but the ratio was still close
to 2.0 in 1968,

During the recent decade 1960-1968, the ratio of the Maori age specific death rates
to the European rates between age 1 and 64, has been approximately 2.0. The ratio of the
infant mortality rates is 1.6. It is interesting to consider the causes of death in the two
races and although infectious diseases and tuberculosis are much higher in the Maori these
causes are not an important part of the total difference. It is heart disease, bronchitis,
motor vehicle accidents, which are the important diseases in which the Maoris fare worse than
the European. How much of these differences are due to race, to environment or social
conditions, it is almost impossible to distinguish.

The whites in New Zealand are a selected group of immigrants who must have been above
average health when they migrated and this effect may persist for more than one generation.

In the United States separate tabulations are made for the‘different races, but these
are aggregated together to form two major groups which are white including all people of
European origin together with Cubans, Mexicans and Latin Americans and non-white which are all
persons of African or Asiatic origin or native American Indians. This non-white population is
largely black.

The age standardised death rates of the two groups are shown in Table VII.6 where it
is seen that white have had a continuing advantage over non-white for the period 1940-1968 for
both sexes, but that this difference has been narrowing in recent years for men but not for
women.

TABLE VII.6 HERE

But the generalised picture obtained by standardising the total mortality for each
race on the population for the whole U.S.A. in 1940 conceals some very relevant considerations
which are shown in a comparison of the age specific rates for the single year 1968,

TABLE VII.7 HERE
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This Table VII.7. shows that at all ages under 65 the male non-white mortality is at
least 1.33 times as high as the male white mortality and that at ages 25-34 the ratio is 2.56.
What is even more interesting is that female non-white mortality compares worse with the
female white mortality than do the male rates. The female non-white rate is more than twice
the white rate at all ages under 65 and at ages 25-34 it is almost 3 times as high.

At advanced ages the non-white death rates are lower than white rates for both sexes
and this may be a true biological phenomenon of the survival of the fittest who have been
exposed to highef mortality risks during life. But it might equally be an artifact due to the
differential exaggeration of ages by the elderly non-white population which would tend to
increase the apparent population at risk and hence decrease the calculated mortality. This
would require detailed investigation.

Racé, thereforé, is a very difficult variable to analyse, but when legai and social

conditions make it possible to do so the analysis should be done by comparing age and sex
specific rates and by analysing the principle causes of death.

VII.6 Area of Residence

_To establish the place of residence of a deceased is not difficult as this is so
closely linked to the identity of a person; even if an 'informant' of a death is doubtful
about the age, marital state, or occupation, of the deceased, he will know his last place of
residence. Difficulties arise when vagrants are found dead or with travellers, or when a
deceased was living in an institution for aged or chronic sick. It is recommended that where
possible all residents in an institution should be presumed to be permanent residents of such
establishments if they have been in residence for at least one year, but if they have been
there for less than one year their deaths should be referred to the previous place of
esidence when this is known. Deaths of travellers or temporary residents should always be
referred to the area of permanent residence and if this is outside the country in which they
die they should be deleted from the statistical reports for that country. Migrants who die
within one year of establishing a residence in a new area or country, should not be transferred
out of the statistical returns if it had been their clear intention to establish a new '
residence. Vagrants without a fixed residence cannot be transferred and must be reported in’
the area in which they die; this will inflate the mortality rates for down town areas.

The census data present some difficulties in enumerating the'precise legal local
populations as most censuses are taken "de facto" and elaborate measures have to be made to
establish "de jure" populations by transferring all people away from home to their "de  jure"
residence and it is in this process that errors may occur. Furthermore, as time elapses from
a census date, local estimates become rather more difficult to maintain. Each country will
have a different legal procedure to obtain these results and the effectiveness with which it
can be done will depend entirely on the administrative procedures in use, consequently there
may be considerable differences between countries.

Different areas and cities will have very different age structures in their popula-
tions; some areas with a long experience of low mortality will have a naturally elderly
population with a high crude mortality rate, whereas an area with an experience of high age
specific rates may as a consequence have a young popﬁlation and thus a low crude death rate
for all ages. Similarly, some areas will attract elderly retired people to live because of
the good‘CIimate and environmental conditions,'whereas'other areas will attract an industrial
population of young workers with their children, in the former area the crude rate will be
high and in the latter, low. It is thus essential in any study of area comparisons that age
specific or age standardised rates should be used as described in Chapter III.

For comparisons between different areas at the same period of time it is possible to
use either the direct or the indirect method of adjustment using the national population or
national population as standard. This allows valid comparisons between areas.

These standardisation techniques although eésential for meaningful comparison are
difficult to perform individually and it would be most useful if an office of "vital
statistics would publish these standardised rates with the original data.

The classification and grouping of areas will depend entirely upon the regional
administrative structure of the country concerned. The World Health Assembly recommended
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that tabulations should be made as follows: -

et

Each major civil division-

2. Each town or conurbation with a population of over 1 million, or if no such town exists,
the largest town over 100,000 population

3. National Aggregates of urban aieas over 100,000 population

4. " " " " no under " "

5 . " " " rural " .

These tabulations should if possible, be tabulated by sex and by age groups 0-1, 1-4,
5-14 x 10 years up to 74, 75 years and over, and details should be given for the A list of
150 causes of death or failing this, for the B list of 50 causes of death.

There are problems in how to aggregate areas into urban and rural district. The
classification by rural and urban will be affected by the level of definition for each
individual country concerned and these may vary widely between countries. The definition of
a town in some countries may be 25,000, in others it is a commune of 200 people; whereas, in
some countries the definitions may be based upon the size of a population, in others it is
the density of population, or the proportion of the population engaged in agriculture. Hence
international comparability is difficult to achieve.

A further difficulty lies in the administrative problems of rural areas in which the
coverage of the census or registration may be more incomplete than in the towns. A rural ares
may include a large city suburb or may be. an industrialised mining area. The rural populatim
will have different cultural and educational characteristics which may seriously effect
statements of age either at the census or on registration certificates. But despite these
difficulties, within any couhtry the comparison between an urban population which must include
a heavy concentration of an industrialised community and a rural population, which must
include a large number of individual families engaged in agriculture living in remote
communities, is valuable as a measure of the disease problems afflicting the society and may
provide a good measure of the lack of medical resources in the rural areas or of the hazards
of industry. o

Area mortality rates may be shown as maps; these may be simple maps or diagrams in
which geographical representation is proportional to the population size of the individual
areas and this can show important geographical gradients in disease patterns between one
geographical area and another. Mortality maps, national and international are valuable
guides to suggest detailed further analyses that may be useful.

The comparison of standardised mortality rates between different cities within a
country is one of the most important measures used for monitoring public health, such rates
especially the infant and childhood mortality, are sensitive to medical, social and environ-
mental causes. They become increasingly important when a lengthy series over a period of
years is available. Inter city comparisons may be valuable even where it is impossible to
guarantee the quality of vital statistics for a whole country.

In most countries local authorities will have considerable statistical information
concerning the economic and social activity of local areas and this can be correlated with
mortality by methods of multivariate analysis to determine the effects of various
characteristics upon mortality.

But it must be remembered that all such studies depend upon valid comparable
mortality statistics at the local level.

VII.7 Occupation

The work that a man does to earn his income is the major determinant not only of his
own social environment, but also of that of his family. The type of work done is associated
with education, with intelligence, with health and strength, with race and with many other
factors, all of which will have an influence on mortality.

Certain industries such as mining or deep sea fishing, will have very marked
additional mortality risks which will affect only the man employed in that industry; some
industries will have very specific disease hazards associated directly with the industrial
process such as asbestos mining or lead smelting, other industries will have a general effect
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not only on the workers employed in the industry, but also upon the whole local environment
and hence upon the families, wives and children of the workers.

It is for these reasons that an analysis of mortality by occupation is useful to
measure hazards in the environment. : '

The classification of occupations is complex and countries are advised to follow the
I.L.O0. International Standard Classification of Occupations - Geneva 1958, but it will be
clear that valid detailed comparisons cannot be made between different countries. A transport
worker in one country may be a captain of a supersonic air liner, in another a muleteer.
There is a fundamental distinction between the industry in which a person works and the
occupation he performs; clerical workers, cleanlers, catering staff, are employed by most
industries, but their conditions of work are not likely to vary as widely as those of the
operatives within industry. Following the general principles of the I.L.O. classification,
each country can devise a grouping of occupations which is useful for its own purposes and
which is reproducible by the workers in the country concerned.

One of the major problems in occupational studies is to correlate the information
concerning occupation obtained from a census with that obtained on the death certificate. At
the census an employed worker will usually be the head of the household providing detailed
information about his occupation which he will know very well. There may be some tendency to
upgrade the description of his employment, but the natural pride of man in his own employment
or the trade or profession for which the person was trained. This is particularly unreliable
when there is considerable unemployment in a country. A further group which presents diffi-
culty are those who are not economically employed either because they have other sources of
income, or because of bad health or mental deficiency they are unable to work.

At the time of registration of a death, however, the worker concerned is not
available and it is necessary to rely upon an informant who may not know the details of the
unemployment of the deceased. Within broad categories of industry this information is likely
to be acceptable, but for detailed analysis of specific occupations, errors will be
considerable. A post censal check of a sample of all occupations reported at the census will
form part of the census exercise, but it will also be necessary to carry out a check on a
sample of death certificates in the period following the census which should be matched with
the reported census occupation for the same person. If social security records are available
at the time of death registration, this greatly improves the validity of such data.

For these reasons a detailed analysis of occupational mortality should be limited to
men in the first instance, for although many women may be engaged in industry, it is even more
difficult to disentangle the effects of their own occupation from the effect of the social
environment in which they live. It is also advisable to limit the analysis to employed males
and to make no detailed analysis of former employees or men not actively engaged in economic
activity. Thus an age limitation of 60 or 65 should be imposed dependent upon the customary
age of retirement.

With these limitations a problem will arise because of small number of deaths
available for analysis from one industry within .defined age groups and so it may be advisable
to accumulate deaths over a number of years around a census period and to average the age
specific death rates over these years.

TABLE VII.8 HERE

Not many countries are able to fulfill all the requirements needed to obtain
meaningful occupational mortality and Table VII.8 compares four countries only, U.S.A.,
England and Wales, France and Japan, and it compares large major industrial groupings.
Although these groups are very wide it is possible to detect quite consistent patterns of
mortality which are repeated in all four countries and also to detect some anomalies.

In all four countries the professional and managerial groups experience rates of
mortality that are lighter than that of all occupied men. Clerical workers in the U.S. have
mortality rates similar to professional classes, but in Japan, France and England the rates
are higher. Sales workers in all four countries have an experience rather above that of the
professional workers, but still not so high as the average.
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" TABLE VII.9

SOCIO-ECONOMIC MORTALITY

Standardised Mortality Ratios

In England and Wales
1910 - 1972 MALES

by Socio-Economic Groups

ENGLAND AND ' SOCIO-ECONOMIC GROUP RATIO
WALES 1 111 v v v/1
1910 - 12 88 94 96 93 142 1.61
1921 - 21 1 04 06 101 126 1.56
1930 - 32 90 94 o7 102 111 1.22
1949 - 53 86 92 101 104 118 1.37
1959 - 63 76 81 100 103 143 1.88

1970 ~ 72 77 81 104 113 137 -~ 1.78

GROUP 1 Professional and Proprietors
II Managers and Exécutives
III Skilled craftsmen, Clerks and Sales workers
IV  Semi skilled workers

A Unskilled workers
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In England, France and the U.S., it is possible to separate industrial workers into
three grades of skilled workers, semi-skilled or operatives, and labourers; in all three
countries there is a steep gradient so that the mortality experienced by the labourers under
55 years of age is approximately 50 per cent above the rates for occupied males and almost
double the rates for the professional or managerial groups. The Japanese figures do not
unfortunately separate craftsmen from labourers. '

Certain specific occupations are also picked out in Table VII.8. Farmers in England
and France have mortality rates well below average, similar to those of the professional
groups, but in Japan and U.S., farmers are not at an advantage although the Japanese figures
are contaminated because Fishermen are included in this category. Miners in France, Japan
and England suffer rates at all ages which are well above those of the occupied males. To
some extent these rates for miners may be high due to an error of reporting because in a post
censal study in England it was found that a man who had retired from mining (possibly due to
industrial disease) and who was working in another industry would correctly report that other
occupation on his census form, but his heirs would tend to classify him as a miner which had
been his main occupation in life, hence the population of miners at risk of dying was being
underestimated and the mortality rates were being inflated.

The rates for sailors and fishermen in France and England are very high indeed, but
these too,must be interpreted with care as these workers may well be out of the country at
the time of a census and hence be omitted from the census population and although some will
also die when abroad or at sea, most will return home when seriously ill and thus die at home;
hence there will be underestimation of the population at risk of death and thus an over-
estimate of the mortality.

It is clear that occupational analysis is a most important aspect of mortality
analyses, but it is one that requires considerable care in the planning and administration of

the system by which the occupations are recorded and classified.

VII.8 Socio Economic Groups

The broad group of occupations which were considered in Chapter VII.7, Table VII.S8,
were more associated with a gradient of wealth or intelligence or strength than with specific
industrial hazards. So it might be possible to create within a country some measure of
economic status to estimate the effect that this has on mortality.

Such a measure of economic status would have to be available both on the census
returns and on the death certificates. Without considerable modification of present methods
of registration this allows only two possible variables to be linked which are the economic
value of the place of residence or the occupation of the employed adult male. In some
countries, in the near future, with advances in data processing, it may be possible to link
social security records or even tax returns with death certificates which would give a much
more accurate measure of ec onomic status which would be reproducible on both type of returns.
But up to the present most national studies of economic status have been based upon occupation
of the head of the household.

The people who are most severely affected by the environment are new born infants,
children and married women and the problem arises that if their social status is to be
determined by the male head of the household, it is necessary to have recorded on death
certificates of children, details concerning the father and on certificates for married women ,
details of their husband. If this can be done it then becomes possible to undertake a
mortality analysis by socio economic group for women and children as well as for men.

This type of analysis was started in England and Wales with data from the 1911 census
and the population was arbitrarily classified by the occupations of the male into 5 major
groups, as well as into the much larger number of occupational groups. This analysis has been
repeated for the peri-censal years for each of the censuses taken in the United Kingdom since
that time and the Standardised Mortality Ratios for males are shown for each of these censuses
from 1911-1971. '

TABLE VII.9 HERE

During these 60 years, the male mortality rates when standardised on the 1951
population, declined from an S.M.R. of 195 to 89, a fall of 54% but the distribution of this
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mortality when the socio-economic classes were standardised on the population of the relevant
census, remained relatively constant and indeed had slightly widened. The ratio of mortality
of Group V (Labourers) to Group I (Professional) was 1.61 in 1911, was 1.88 in 1961 and was
1.78 in 1971. To some extent this effect was due to promotion out of Group V by improved
skills so that by 1971 this group was very much more of a residual group than it had been
earlier and comprised only 8% of the total population. Nevertheless despite all the vast
changes due to war, economic depression and expansion, social security legislation, national
health service and effective therapy, the relative effect of socio-economic class upon
mortality has remained powerful and unchanged.

A similar pattern of socio-~economic mortality can be shown for the wives of occupied
men.

TABLE VII. 10 HERE

It is interesting to consider what are the disease patterns which contribute to
these economic gradients.- A positive gradient is a disease in which the standardised mortality
ratio increases from the professional Group I to the labourers in Group V, a simple measure of
this is the ratio of the S.M.R. for Group V over the S.M.R. for Group I. A negative gradient
is one in which Group I has the higher rates and consequently the ratio is less than 1.0.

There are some diseases in which this ratio is greater than 3.0 for men and women.
In both sexes tuberculosis, cancer of the stomach, pernicious anaemia, epilepsy, bronchitis
and duodenal ulcer, the rates are over 3.0 and in women the ratio for cancer of the cervix is
5.32; these are dlseases which are associated with low socio-economic group. It is interest-
ing to consider that some of these diseases such as tuberculosis or bronchitis, may be due to
the environment in which the patients live, but the very steep gradient in pernlcious anaemia
must be partly due to unequal access to medlcal facilities.

There are few diseases with a negative gradient, but in men the ratio for aortic
aneurysm is 0.67, for cancer of the brain - males 0.94, females 0.77, and for melanoma - males
0.56. The social pathology suggested by the gradients for these diseases is not at all clear.

In the case of allegedly stress diseases such as coronary heart disease, hypertension
or asthma, the gradients are all positive and even in the case of motor vehicle accldents
Group V have double the mortality of Group I (ratio = 2.18).

Socio-economic grouping is therefore a relevant variable by which mortality should be
analysed and the results of such an analysis should be available for the planning of social
and medical services.
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CHAPTER VIII

CAUSES OF DEATH
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e. Validity of causes of death . ' 171
VIII.S8. Multiple Causes of Death v 171
VIII.O. Causes of Death as a Stage in Morbidity e 176

VIII.1. Introduction: Use of statistics of cause of death.

Death never occurs without a cause regardless of whether it is a natural death
resulting from a disease process or a so-called unnatural death caused by violence, poisoning,
or external injury. Each individual cause of death has its own spectrum of problems, its own
pattern of distribution, its own aetiology; each cause will require separate consideration
concerning the diagnostic realiability of the certification; each cause will be affected
differently by changing patterns of treatment or prevention and changing patterns of one
cause will always influence other causes.

If mortality is to be studied scientifically with the aim of increasing the duration
of life, its manifold causes must be studied and understood in detail. Each individual cause
should be analysed separately if this is at all possible or meaningful, because although a
combination of causes of death into larger groups ajlows more detailed analysis by the increase
in numbers yet it will always lose specific information relevant to a precise cause. For
example, all cancers may be analysed together but this is much less informative than the study
of the mortality for each site and type of cancer separately, all of which may have different
aetiologies. Similarly mortality due to infectious diseases must be as specific as possible.
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In the past, studies of specific causes of death have been able to contribute
substantially to the understanding of disease processes as they affect populations and so
contribute to the reduction in mortality. For example earlier in the century studies of
infant mortality showed the great importance of summer diarrhoea and this could be linked with
the ill effects at that time of artificial feeding which was undertaken without adequate pre-
cautions and the superiority of breast feeding. Similar studies today in developing countries
show a link with protein deficiency.’

At present the statistics of causes of death are frequently used to analyse some of
the problems presented by the malignant neoplasms and their association with carcinogens, or
to study the aetiology of the cardiovascular diseases or to examine whether the changing
pattern of health services have any affect upon longevity.

The published statistics of causes of death are the only source of information in
the health services which because they are integrated into the national administration can
give a complete cover of the total national population. Moreover, they are a source of .
information concerning the prevalence and distribution of serious diseases which does not
require any additional medical examination to be organised.

Within a country the causes of death can identify special local hazards to health
which may arise as a result of environmental pollution, social diseases, or the unsatisfactory
provision of medical care to certain areas or certain groups of the population.

By indicating the particular problems that are seen to exist and by localising these
to particular areas or in particular groups, the causes of death will assist in establishing
priorities for further research, They will also suggest where more intensive medical care
may be required and the form which this care should take. When patterns of care are altered
or methods of prevention introduced these statistics of causes of death will be a prime source
of information to evaluate the effectiveness of these services.

It is only too obvious that statistics of causes of death have certain limitations
and deficiencies which are inherent in the way in which the diagnosis of cause of death has
to be determined. These will be discussed in detail in the following chapters, some are
inherent in the nature of the data themselves, some can be estimated and allowances made for
deficiences, others can be improved and eve n eliminated. It must always be remembered that
mortality statistics can never be an end in themselves, but will usually lead to a study of
morbidity and so it is especially important to extend mortality statistics by means of
morbidity statistics.

) In spite of these difficulties the statistics of causes of death do now, and will
in the future, occupy a unique position in the general information system concerning the

health of a people.

VIII.2 Medical Certification of Cause of Death

VIII.2.a The principles of medical certification of death

World Health Organization are responsible for coordinating and standardising the
methods used in the medical certification of cause of death and in developing the classifica-
tion of cause of death and in developing the methods by which these shall be analysed.,

The 8th revision of the International Classification of Diseases was published in
1965 and the introduction to that book contains a detailed study of the principles underlying
certification and classification and describes the historical development of these techniques.

WHO also publishes a pamphlet "Medical Certification of Cause of Death'", which is
distributed widely to doctors throughout the world instructing them how to approach the
problem of certification of cause of death and how to complete the internationally recommended
form of the medical certificate of cause of death.

Many individual countries also publish guides to physicians in the national language
and which are adapted to the legal, medical and social conditions which prevail in that
particular community. The mortality analyst should be familiar with the WHO publications and
with the relevant local publications when he is studying a specific population.
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Certification of cause of death is an action which in most countries can only be
performed by persons authorised by law to do so. These may be physicians, coroners and other
magistrates or may be officials specially appointed. Their responsibility is to certify

i. That death has already occurred.
ii. To state whether or not death has been caused by external influences.
iii. To state to the best of their ability and knowledge the underlying
medical causes of the death.

A physician who has been in regular attendance on the deceased before death and who
expected the patient to die will have no -difficulty in accepting the responsibility of signing
a certificate of cause of death even though he may have doubts about the actual cause. If the
patient was known to the physician but had not been seen by him recently or if the death was
unexpected, then the responsibility will be more difficult to accept and he will have to
decide whether to seek further advice. If the deceased was not known to the physician or if
he is brought to him already dead, then he will have no alternative but to pass the responsi-
bility to the public health or legal authorities to make a decision.

In countries or within countries in socio-economic groups where the chances of a
dying person being attended by a physician are low then the quality of certification will be
poor which will be precisely in those communities with a high mortality rate. In particular
infants and the oldest age groups may not receive medical attention before death and the
causes of death may be inadequately described. A mortality analyst should carefully consider
the effect that these differences in quality may make on published data.

VIII.2.b The statement of the fact of death

There can be no doubt of the fact of death. The usual immediate indications of
death are loss of consciousness, stopping of the heart and respiration, absences of reflexes
and these are followed in a short time by hypothermia, rigor mortis and post mortem hypotasis;
these signs are clear even to a non-medical person and doubtful cases of apparent death are
very rare and can only occur if there has been a superficial and cursory examination of the
body.

The problem of the time of death, however, may be much more difficult to decide.

Modern medicine has developed possibilities to resuscitate persons who would be
already considered clinically dead according to the above definitions. With the aid of
artificial respiration the circulation of blood can still be maintained, even if irreversible
injuries to the body have already occurred. In such cases it can be very difficult to
determine the moment of death, but such cases are again very infrequent and present special
legal and clinical problems which will not be discussed here as they do not influence the
pattern of mortality. :

VIII.2.c¢ The notion of the cause of death

Death may be due to natural causes or may be caused by external influences. To
differentiate between these two groups of causes is especially important, because criminal
acts leading to the death of a person must be discovered. Therefore, it is generally
prescribed in cases of suspected violence, that the coroner, or a pathologist on his behalf,
has to examine the deceased in undressed state in order to be able to identify signs of a
death by violence and that a special detailed report must be prepared and a court of enquiry
held if the report suggests this is necessary.

In the case of a non-violent death it is often difficult for the certifying
physician to determine the cause of death. When trying to decide this problem he must
distinguish carefully between several concepts:-

(1) The mode of death. This is the vital physiological failure which directly led to
death, e.g. cessation of respiration, cardiac arrest, profuse haemorrhage, extensive brain
damage. These events are signs of agony and in general the mode of dying is not required in
statistics of cause of death. ‘

(ii) The direct cause of death. This is the disease process or complications which
directly lead to death, e.g. uraemia, ventricular filbrillation, septicaemia.
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(iii) The underlying cause of death. This is the disease or diseases which gave rise to
the direct cause of death and which may be thought of as an underlying or primary cause of
death, e.g. septicaemia may be due to puerperal infection, or to trauma; uraemia may be due to
an ischaemic kidney, which in turn may be due to glomerulo-nephritis; cardiac failure may be
due to mitral stenosis, due to valvular sclerosis, due to rheumatic heart disease due to
scarlet fever.

(iv) Contributory causes of death. These are a disease or diseases not belonging to the
chain leading from the mode of dying down to the underlying cause but which may have contri-
buted to death, e.g. acute pneumonia may be due to hypothermia, but would not have caused
death in the absence of malnutrition.

(v) Non contributing diseases present at death. These are other chronic diseases which
probably did not contribute to the death, e.g. chronic rheumatoid arthritis in a patient dying
of cardiac infarction. But it is often very difficult to judge whether or not such concomit-
ant diseases have contributed to the death.

In very many cases of death a large number of pathological conditions can be
identified belonging to these different groups. The physician, however, confines himself to
the most important conditions. He should not 1list findings and symptoms, but as far as
possible he should confine himself to those diagnostic terms which are comprehensive descrip-
tions of a great number of findings and symptoms; they form natural -units and are widely used
by most of the physicians in all countries. In principle, "scarlet fever", "bronchial
carcinoma", '"'myocardial infarction", etc. should be uniformly diagnosed everywhere.. Neverthe-
less, there are important differences in the kind of diagnostic specifications even in these
diseases and it will always be necessary for a mortality analyst to consider carefully the
possible effects of changes in diagnosis or differences in standards of diagnosis between
different areas.

VIIX.2.d The form of the certificate of cause of death.

WHO has developed a form for the medical certification of the cause of death which
gives the certifying physician the possibility to specify all the relevant diseases which he
has diagnosed in the deceased person and to declare how much influence in his opinion each one
had on death. Thereby the physician is allowed to express his own expert opinion. But within
a consistent formalised framework. This is reproduced in Fig. VIII.1.

‘ |
FIGURE VIII.1 o

International Form of Medical Certificate of Cause of Death

Approximate Interval Between

CAUSE OF DEATH Onset and Death

I.
Disease of condition directly leading to (€9 I e C e r e e e it e
death (+) due to (or as a
consequence of)
Antecedent causes (€= 2

due to (or as a
consequence of)

Morbid conditions, if any, giving rise
to the above cause, stating the under-
lying condition last (€ P Y

II.
Other significant conditions

contributing to the death, but not
related to the disease or condition
causing it. e i e et e e e e

(+) This does not mean the mode of
dying, e.g. heart failure, asthenia,
etc. It means the disease, injury or
complication which caused death
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By the method of formulation of the questions the physician is induced to state
first of all the pathological conditions directly leading to death. Then he can trace back in
a chain the corresponding antecedent causal pathological conditions as far as a further cause
can be stated. To each of these causal stages which are to be written down line by line, he
can add the date by which the course was made evident. If there are several chains of such
kind which are independent of each other, they must be given separately.

According to the formulation of the questions on the certificate o thecause of death
the physician has to record only the diseases and conditions which contributed to death. Other
diseases which he considers did not contribute to death must not be mentioned on the certifi-
cate. It is irrelevant whether these non contributing diseases may be severe or mild.

In the case of a post-mortem examination or a coroner's inquest the findings of
these enquiries should be used to determine the causes of death. But often there are diffi-
culties of time in complying with this requirement as the findings may not be available when
the certificate has to be issued. If possible an administrative procedure should be organised
by which the coding of the cause of death may be amended at a later date.

The certificate of cause of death contains, in addition, special questions conceming
certain cases which may vary between different countries. If death by violence or other
external causes is suspected special statements about these external causes and the way in
which they caused death are required. These additional questions will vary between different
countries and at different periods of time or may be asked in the case of certain types of
death or for certain persons. :

For deaths occurring in the first year of life, the length and weight of the child
at birth are required in some countries. For deaths of women during the fertile age questions
may be asked about the existence or the last date of pregnancy. For patients dying in
hospital questions may be asked concerning medical care.

In the course of future development of the statistics of causes of death, it can be
taken for granted that in several countries more precise questions will be asked more frequent-
ly about the existence of certain conditions or circumstances, so that important scientific
problems of the public health of the country in quest1on can be solved with the aid of the
certificates of cause of death.

A very important technical problem, from the practical point of view, is the
confidentiality of the medical statements of causes of death. The local registration
authorities must know the personal data of the deceased, moreover, they must have at least a
statement whether it was a natural death or a death by violence, and they must be able to
judge if further inquiries are necessary, e.g. by police, public prosecutors, pathologists,
etc. :

In many countries, however, the family of the deceased as well as the local registra-
tion authorities will not know the medical statements about the causes of death. This
principle is best guaranteed by a confidential form of the certificate of cause of death
consisting of an open part with the personal data anda closed one with the causes of death.

The closed part is only opened by competent Boards of Health or the Statistical Offices
carrying out the coding. For decades it has been recognised that in the case of the
confidential form of the certificate the physicians give more complete and more exact
diagnoses than in the open form.

In the countries of English language, however, the certificate of-cause of death
including the statements of the causes of death is a public document which can be inspected
at the Registrar-General's Office, but the local registration authorities do not usually allow
an inspection. This principle can be traced directly back to 1838. The local registration
officer receiving the diagnoses in open form can contact the certifying physician if he
considers further information is required to clarify a certificate.

VIII.2.e The nomenclature used for the diagnostic statements.

For these diagnostic statements on the medical certificate of cause of death, the
physician uses the standard medical nomenclature for his country. In most languages this
nomenclature is derived from Latin and Greek roots which are partly taken over by these
languages; therefore the medical nomenclature in most languages can be characterised by the
same or linguistically analogous terms. In many details, however, there are important
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differences in the usage of the terms existing not only between different languages, but also
between different countries of the same language and even between different medical schools of
the same country. Therefore the medical organisations of some countries have issued a nomen-
clature which should be used by its physicians (e.g. "Standard Nomenclature of Diseases" in
Great Britain). The first editions were collections of terms like dictionaries making short
comments on each term. In the course of time, however, it became apparent that such descrip-
tions of catchwords were not sufficient, but that detailed systematic definitions were neces-
sary to make possible a really uniform use of the terms (e.g. Current Medical Terminology).
Today this process of defining the precise use of medical terms and of establishing
international agreements on linguistic wusage still continues. At present the Council for
International Organisations of Medical Sciences (CIOMS) is working on an international medical
terminology. o

The standard nomenclature of a country is of great importance for the completion of
the certificate of cause of death. But even the use of precise terms will not always indicate
clearly the importance to be attached to a particular item, or whether the use of a particular
term indicates that a death was a typical case of a disease or a borderline case. Borderline
cases will appear for several reasons:-

i. because the available information about the deceased person could be characterised
by several diagnoses and combinations of diagnoses,

ii. because a diagnoses is presumed, but is notyet completely sure,

iii. because several morbid conditions are related which can either be inadequately
described by one general diagnostic term or which can be characterised by different specific
terms,

iv. because even with good information the cause of death cannot definitely be allocated
to a specific diagnosis, because it is not clear that every diagnostic term is based on a
naturally existing disease entity, so that the definition is scientifically unsound.

There are no rules which can uniformly regulate these borderline cases and, in fact,
such rules cannot exist. It will always be left to the subjective opinion of the certifying
physician which terms he will choose. The arrangement of the forms, the operational
instructions and the legal regulations encourage the physician to record his medical opinion
on the causes of the death in question in a fashion which is as exact and detailed as possible -
according to the nature of his information and to the best of his ability. ‘

VIII.3. Classification of Diseases and Causes of Death.

VIII.3.a Medical terminology and classification of diseases

The notions "terminology" and "classification" are often mixed up and confounded
with each other. In terminology the precise definitions of the terms are laid down but are
not necessarily related to each other. In a classification a systematic order according to
fixed principles of arrangements is carried out and as far as possible a hierarchical order is
arranged. A classification can be used to develop a coding system which is mostly numerical,
and which can be used as a basis for the technical elaboration of data in statistics. The
number of digits of the code and the number of distinguishable categories are decisive for the
use of the classification. One cannot say that a classification is better the larger the
number of categories. According to the purpose and the mode of use a short list may be
preferred in some cases, a detailed one in others. Nevertheless the best system is to develop
a very detailed classification and to arrange its system of order so that one can obtain
shorter or longer lists by simple aggregations or refinement according to the different
purposes for which they are to be made.

VIII.3.b The International Classification of Disease, Injuries and Causes of Death

The classification of diseases and causes of death for the purpose of comparing
international statistics is one of the oldest international agreements on uniform classifica-
tions. As long ago as 1853 the English Medical Statistician, Dr. William FARR and Dr. Marc
d'ESPINE from Geneva were charged by the lst International Statistical Congress in Brussels
with the preparation of a uniform classification of the causes of death applicable to all
countries. In 1855 a list of 139 groups of diseases was accepted which subsequently was
revised and newly edited at intervals of about ten years.
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In the present century special conferences for the revision of the List have been
held at intervals of ten years and since 1948 it has been the responsibility of World Health
Organization to organise these revisions.

In 1948 the 6th revision of the "International Classification of Diseases, Injuries
and Causes of Death", (ICD), was approved by an international conference of the WHO in Paris;
this list was generally introduced about the year 1950. Ten years later a smaller revision
was carried out; this 7th revision was published in 1955 and introduced in 1958. The 8th
revision published 1965, introduced in 1968, was again more important. The 9th revision took
place in 1975 and will be introduced in 1978 and 1979, this was a less drastic revision. It
can be anticipated that in the future major and minor revisions will continue to alternate
with each other, so that in principle, the currency of the major revision can be estimated at
about 20 years. The details of the alterations by the various revisions will be discussed in
Chapter VIII,5.

These changes in the classification which are introduced at intervals of ten or
twenty years disturb the continuity of statistical work and the establishment of longer time-
series, but nevertheless these revisions are necessary and indeed unavoidable on account of
medical knowledge.

A classification always has the following objectives:

i, to classify systematically the various categories,

ii, to form groups so that specially important as well as specially fréquent categories
have their own code numbers, g : )

iii, to include, as far as possible, only a small number of collective categories in
which heterogenous material is aggregated. :

iv, to permit consistent grouping together of categories of disease,

One of the difficulties in a classification of disease lies in the fact that the
definitions of diseases are not formed according to a uniform principle, but that various
types of categorisation may be used separately or even in combination to arrive at a
definitive disease entity, These are:-

i, The etiology of the disease (bacteria, cancer, injuries, vitamin deficiency).

ii, the organic origin (localisation) of the disease such as stomach, skin or genital
organs,

iii, the nature of the pathological process (inflammation, tumour, fibrosis, congenital
malformation,

iv, The symptoms of illness.

Another difficulty is that frequently and especially in the case of a dying person,
the physician cannot make all the examinations which would be necessary for a precise
diagnosis in a hospital, Therefore, according to the variability in the information available
to the physician, not all diseases can be diagnosed uniformly well., Thus the classification
must also make possible the inclusion of general, not yet sufficiently differentiated
definitions of diseases in an appropriate place; there must also be a place for cases in whom
only symptoms were known, and no definitive diagnosis was made.

In this section the classification according to the 8th revision of the I.C.D. will be
described in detail. This is the version used in most countries in the period from 1968 and
will continue in use until 1978 or 1979. The ICD (International Classification of Diseases,
Injuries and Causes of Death), 8th revision, is divided into 17 main groups:
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Group Diseases or injuries 3 Digit Code A List
I Infective and parasitic diseases 000 - 136 1 - 44
II Neoplasms, Malignant and Benign 140 - 239 45 - 61
III Endocrine, Nutritional and Metabolic
Diseases 240 - 279 62 - 66
IV Diseases of the blood and blood forming
organs ‘ 280 - 289 67 - 68
v Mental Disorders 290 - 315 69 - 71
VI Diseases of the nervous systems and
' sense organs 320 - 389 72 - 79
VII Diseases of the circulatory system 390 - 458 80 - 88
VIII Diseases of the respiratory system 460 ~ 519 89 - 996
IX Diseases of the digestive system 520 - 577 97 - 104
X Diseases of the genito-urinary system 580 - 629 105 - 111
X1 Complications of pregnancy, childbirth
and the puerperium 630 - 678 112 - 118
XII Diseases of the skin and subcutaneous .
’ " tissue 680 - 709 119 - 120
XIII Diseases of the musculoskeletal system
and connective tissue 710 - 738 : 121 - 125
XIv Congenital anomalies 740 - 759 126 -~ 130
XV Certain causes of perinatal morbidity and
mortality 760 -~ 779 131 - 135
XVI Symptoms of ill-defined conditions 780 - 796 136 - 137
XVII Accidents, poisonings, and violence E 800 - 999 A.E,138 - 150

(external cause)

XVIII Accidents, poisonings and violence

(nature of injury) N 800 - 999 A,N, 138 150

The code numbers represent almost a complete sequence of three digit numbers, but
there are certain omissions where a broad group of diseases has not completely filled a
section allocated to it, Theoretically it might have been preferable to design a pyramidal
decimal system but due to the nature of the material this has not proved possible. The three
digit categories form the basis of the I.C.D, and are used as the source of all other
applications of the system,

Many of the three digit categories can be subdivided and these subdivisions are
identified by a fourth digit used as a decimal point after the three digits, but the use of
these fourth digits is not mandatory for countries submitting data to WHO.

In the 9th revision, 1975, minor changes took place which involved further
specification of the main groups. This has meant that almost all the free three digit
categories have now been utilised, but this has been achieved by holding constant the first
three digit number allocated to a group of diseases so that there should be little confusion
in the adoption of this 9th Revision.
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Group XVII (accidents, intoxications and violence) consists of two versions in which
the numerical categories are prefixed by E or N according to two different points of view:
List E is classified according to the externalcause of the injury (e.g., car accident, suicide) .
The E-classification should be used in the first place for the statistics of causes of death,
The N-classification indicates the nature and site of the injury (e.g. fracture of the base of
skull, burns of the body). This classification is only used by a small number of countries for.
mortality statistics,

The simultaneous use of both these classifications in Group XVII generates a two-
dimensional statement. This principle can also be found in other chapters of the ICD; for
instance, tumours can be simultaneously classified according to site as well -as by the nature
of the tumour,

The 9th revision has extended this principle of dual classification for certain other
types of disease. It endeavours to distinguish between the aetiological causes of a disease
and the clinical manifestations, Thus the term "tuberculous meningitis can appear in two
places, once as an infectious disease and once as a neurological condition, so it can be
identified according to either axis of classification, So far as the statistics of causes of
death is concerned the first axis is considered to be the primary one and will be used for
published data; the second axis will prove useful for clinical purposes, for maintaining
diagnostic indices or for determining the association of conditions. This principle should
not have any major effect on the published causes of death,

VIII.3.c The selection and coding of the causes of death

The statements on the certificate of cause of death have to be classified under a
single cause of death and this cause can then be given a unique numerical code. The way this
is done must follow strict principles which are also prescribed by the I.C.D,, following the
hitherto generally valid principles to determine the underlying cause of death, What is
required is the underlying cause of death upon which the whole process of sequential diseases,
complications and morbid conditions leading to death is based. This underlying cause is the
most important basic information for a general survey of the causes of death and is also the
most important statement for the Public Health Service. The published statistics of causes of
death are without exception classified by the underlying cause without taking into considera-
tion the other diagnostic statements on the certificate of cause of death, Therefore the
coding of the causes of death aims at defining the underlying cause as clearly as possible,

In general the coding of the causes of death is carried out in statistical offices by
specially trained experts, who may not be physicians, Several aids have been developed and
rules laid down to help them select the underlying cause and the corresponding code numbers.
The following explanations are derived from the I.C.D, hand-book,

The most important tools for the coder are the two volumes of the Manual of the
International Statistical Classification of Diseases, Injuries and Causes of Death which is
published officially in English, French, Russian and Spanish, and which is available in many
national languages. The mortality analyst must be fully acquainted with the use of the coding
rules and should study the I.C.D, itself, Volume I includes the list of three digit categor-
ies and a complete list of inclusion terms and exclusion terms for each category with
recommended fourth digit sub categories, For each category there is a list of terms to be
included in that category which are drawn both from the official nomenclature of diseases and
also from the standard informal use of terms by certifying doctors; these are known as the
inclusion terms, There are also lists of terms of conditions similar to that included within
a category, but which must be allocated to another code number; these are the exclusion terms,
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Example:

420 Acute pericarditis, non rheumatic

Haemopericardium

Hydropericardium

Mediastinopericardium Acute and specififed as non rheumatic
Myopericarditis

Pericarditis .

-Pleuropericarditis

Pneumopericarditis

Pericarditis
Infective
Pneumococcal
Purulent
Suppurative

Pyopericardium

Excludes Acute pericarditis of unspecified cause (391,0)

. Volume II of the manual is a complete alphabetical index of all the terms used
allocating each to a category but this index must not be used without reference to the
detailed list of categories in Vol.I.

The coder, whether medically qualified or not, will have before him a copy of the
certificate of cause of death and it is his responsibility to allocate a death to a single
underlying cause in accordance with the information provided and the clear intention of the
certifying physician.

‘The design of the certificate should enable the coder to select the underlying cause
of death immediately from Section I of the form which should lead progressively to an under-
lying cause from la, to line 1b,, etc,

Unfortunately, the certifier may complete a form hastily or may not fully understand
what is required of him or the complexities of the pathology may be such that he was unable to
find a completely logical progression of causes, To guide the coder the Manual lays down
certain rules of selection.

General rule. The condition entered solely on the lowest used line of section I should be

selected, as far as it is not most unlikely that this condition has caused all those conditions
stated on the lines above it.

This general rule should be discarded only when the certifier has entered more than
one condition on the lowest line of part 1. or has entered there a single condition and it is
highly improbable that this condition could have given rise to the conditions entered above it.
When the general rule cannot be applied clarification of the certificate should be sought from
the certifier if this is at all possible as it is his opinion upon the cause of death which
should be accepted, If this cannot be done, or if complete clarity is not achieved, then the
whole certificate must be interpreted according to the following rules,

Rule 1, If a given chain of causes is finished with the condition entered first on the
certificate of cause of death, the underlying condition of this chain of causes should be
selected. If there is more than one chain of causes, the underlying condition of the chain of
causes stated first should be selected,

Rule 2, If there is no chain of causes which is finished with the condition entered first on
the certificate of cause of death, the first stated condition should be selected.

Rule 3, If the condition selected according to the basic rule or rule 1 or 2 can be considered
as direct consequence of another condition stated in section I or II, this primary condition
should be selected, If two or more conditions of such kind are stated, the first mentioned
should be selected.

On a certificate of cause of death completed according to the regulations, the
underlying condition would be entered alone on the lowest used line of section I, whereas,
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further diseases or complications caused by this underlying condition would be entered on the
lines above; a separate line used for every disease, The sequence would be a retrospective
chain of causes starting with the immediate cause of death and ending with the underlying
cause,

Some examples from the ICD- Manual will elucidate the problems:

First of all two examples of correctly completed certificates with uncomplicated
statements of facts are given; the underlying condition selected for the statistics is marked
(x).

la pulmonary abscess la uremia
b lobar pneumonia (x) b retention of urine

¢ hypertrophy of the prostate (x)
Coded 481 Coded 600

Sometimes, however, the condition determined according to the selection rules may be
too vague or nonspecific and then it is not used for coding; for instance, when senility
or arteriosclerosis are stated to be underlying condition., In old deceased persons these
diseases do not give sufficient information about the chain of causes of diseases leading to
death; in this case other diseases must be selected in which more precise information is
included. In such and other precisely defined cases, modification rules must be employed,
Rules 4 to 11, They are used to make the statistics of causes of death more informative.,
Some examples taken from the manual will illustrate the various questions arising withou
detailed description of the particulars. '

Examples in which modification rules were used:

Ia cerebrosclerosis (x) Ia dermatitis, perforated duodenal ulcer (x)
b éenility b and hypertension -
II gastro-enteritis ¢ of heart
Coded 437 Coded 532.0
Ia coronary embolism (x) Ia pericarditis
b arteriosclerotic b uremia and pneumonia (x)

heart disease

c influenza

Coded 410 Coded 486

For the coding of the causes of stillbirths a special tabulation list is used, the
main classification of which is in accordance with that of the main group XV, (Certain causes
of perinatal morbidity and mortality) and in addition contains a more detailed subclassifica-
tion, This List P comprises 100 categories, It is indicated if death before birth is caused
by:—~ a disease of the mother (without relation or pregnancy),

disturbances of pregnancy,
disturbances of the process of delivery,
diseases of the child.

Some combinations such as injuries of the child in difficult deliveries on account
of abnormal presentation of the foetus have their own categories, List P can also be used for
deaths occurrihg in the first days of life and admits a homogeneous analysis by causes for the
whole of perinatal mortality.

There are special difficulties in stating an exact diagnosis of perinatal deaths,
because in many cases the physician cannot have real insight into the processes leading to
death, The technical possibilities of examinations, too, are limited, so that often only
diagnostic conjectures can be formulated., For detailed descriptions see Chapter IX,7,

There are obvious difficulties in ensuring that these rules are consistently applied
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in all countries at all times and W.H.0. organises comparative studies in which the coders of
several countries take part in the coding of a series of selected certificates of cause of
death, :

VIII.3.d Tabulating Causes of Death

The degree of detail in cross classification of causes of death by sex, age, area,
month or by other factors, will depend upon the purpose and range of the statistics .available,
the quality of the information available and the practical limitations of the size of
published tables., The World Health Organization recommends that certain tables should be
published in a certain way so that international comparison can be more easily made., If a
different tabulation is wused for national reasons it should be a tabulation that is
reducible to one of the recommended groupings.

The recommendations concerning the publication of causes of death are:

1) The total national data should be published for the full three digit categories,
or where this is not possible at least for the A list of 150 Causes. These should be cross
tabulated by sex and by the following age groups, under 1 year, single years up to 4 years,
then by 5 year age groups from 5 to 84 and 85 years and over,

2) - For major civil divisions within a country or for aggregates of urban or rural areas,
causes of death should be published by the A list, or if this is not possible by the 50 causes
of the B list, they should be cross tabulated by sex and by age groups under 1 year, 1 to 4,
then by IDyear age groups 5 to 74, and 75 years and over.

The World Health Statistics Annual, Volume I, gives tables for those countries able
to provide the data in time, the causes of death for each of the 150 causes in the A list
cross tabulated by sex and by five year age intervals. For certain countries unable to
provide details for the full A list the 50 causes of the B list are tabulated, Numbers and
age and sex specific rates per 100,000 persons are published.

VIII.4 Specific Death Rates by Causes of Death, Sex and Age.

VIII.4.a Death-~rates by causes of death

The World Health Statistics Annual publishes each year the causes of death according
to the A list of 150 causes by sex and age for each country which provides adequate
information before an appropriate date.

Statistics of causes of death are not yet available in most countries, According to
statements in the World Health Statistics Annual for 1972 statistics of causes of death from
51 countries classified by sex and age were at WHO's disposal in 1971 or 1972, In the Annuals
of 1971 or 1972 the causes of death according to list "A" for the following number of
populations classified by continents were published.

TABLE VIII,1

Estimated population for
which data are published
Estimated

Continent Population 1972 Absolute number Percentage of
) (millions) (millions) total population
1971 1972 1971 1972

Africa 364 35 1 10 4]
America 533 181 411 35 77
Asia . 2,154 191 192 9 9
Europe - 469 458 459 98 98
Oceania 20 16 3 80 15

USSR 248 - - - -
TOTAL 3,782 881 1,066 24 28
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There are statistics of causes of death for 28% of the world population for 1971/72
available in the Annuals of the W.H.O., although in one particular year a country may miss the
date of publication of the Annual. The countries for which information is available are
largely drawn from North America and Europe with only a small sample from Africa, Asia or
South America. The three countries wih the largest populations in the world, China, India, and
the U.S.S.R. do not provide tables of causes of death. Very few countries in Africa provide
information concerning causes of death and consequently it is inevitable that any analysis of
these causes on a world wide basis must be drawn from a selected sample of countries. This
does not in any way invalidate the studies that are made but implies that caution must be
exercised in the interpretation of their finding and in applying their results.

The available data on causes of death is published by W.H.O. in the World Health
Statistics Annual; the principle tables are given for each country separately and show firstly
the number of deaths for each sex and for persons for each 10 year age group and for each cause
of death classified into the 'A' list and secondly, the rates per 100,000 for each of these
subgroups. After the tables for each country it is usual to publish additional tables for a
few selected causes of death giving the numbers and the rates by sex and age for each country
so that a comparison is readily available for age and sex specific rates between all countries
reporting a cause of death. ' )

As it would go far beyond this MANUAL to discuss the distribution of the causes of
death for all countries, a survey of the mortality rates will be given limited to 13 countries
with reasonable size population and typical characteristics of the distribution of causes of
death. It is usual to publish the crude death rates for all ages for each different cause of
death as the first item of information because these along may identify important differences.

TABLE VIII.2. HERE

Table VIII.2 tabulates the death rate per 100,000 persons (k=5) for all persons
irrespective of sex for 13 countries drawn from all of the continents for every cause of death
according to the 'A' list. Similar tables could be prepared for each sex separately. These
crude death rates are obviously not comparable one with another as they are dependent upon the
age and sex structure of the population in each of the separate countries. They do, however,
demonstrate the overall pattern of the causes of death in very different countries throughout
the world and some salient information can be obtained even from the raw unadjusted data to
illustrate the difficulties of international comparisons.

A rough inspection shows that most of the causes of death to which the 'A' list of the
I.C.D. refers are seldom used and that a few are not used at all. About 25 items of the 'A'
List of causes of death account for over two thirds of the deaths. But the order of importance
of these varies considerably between countries. Enteritis is an important cause of death in
Mexico and Thailand but not elsewhere, measles is important in Mexico and Egypt, malaria in
Thailand. It is noticeable that the Helminthic diseases, A 39 - A 43, are very rarely reported
as a cause of death in the 13 selected countries although they are a serious cause of morbidity
in some of them. The wide variations in the deaths from malignant diseases are quite clear in
this table and will be examined in greater detail in Chapter IX.3. The pattern of deaths
attributed to senility, A 136, and ill-defined causes, A 137, is also important and will be
examined in depth in Chapter IX.9.

The great mass of detail published in the World Health Statistics Annual tends to
obscure some of the important real trends what are occurring and these can only be identified
by careful analysis. This can best be done by restricting detailed study to a few important
causes of death, by comparing selected. countries, by adjusting rates for age and sex and by
considering carefully the changing trends of disease patterns over time in different countries.

This is done in Table VIII.3 where 13 important causes of death are studied in six
selected countries using age adjusted rates. Three of these countries are selected to
represent areas of low mortality (England and Wales, Italy and Japan) and three countries are
selected with higher rates (Yugoslavia, Mexico and Thailand). Countries with the highest
mortality rates cannot be used for this type of analysis because they will usually not report
deaths by cause. ‘ ‘
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The method of age adjustment is the "Equivalent Average Death Rate" (Chapter III.4.
b.ii) which is easy to use but gives adjusted rates which appear to be very high. This is -
because they are based upon an artificial population with a high mean age thus the rates have
no real meaning of themselves but they do allow valid comparisons to be made between adjusted
rates based upon different populations.

TABLE VIII.3. HERE

If one now compares the differences between the countries in a horizontal line on the
right side with the corresponding differences on the left side of the table, some of the big
differences previously existing have nearly disappeared. For instance, the EADR for all causes
in the first three countries is similar and also in the last three countries, too, whereas,
in the crude mortality rates England and Wales have the highest values of all six countries,
but this is only because of the greater proportion of old people. Furthermore, considering
ischaemic heart diseases for example, Mexico has a crude rate half that of Japan. After age
adjustment, however, the difference has almost disappeared because of the high proportion of
persons under 20 years of age in Mexico.

On the other hand, some coincident rates on the left side turn out to be the
compensation of two opposite differences; only after the elimination of the effect of age do
these differences become evident. This is, for instance, the case for cerebrovascular ~
diseases in England and Wales and in Japan. The adjusted rates in Japan are nearly twice as
high whereas the crude rates are about equal.

VIII.4.b Sex and‘age—specific mortality rates by causes of death

For moré detailed analyses of the causes of death, sex and age-specific mortality
rates must be used. The deaths by a specific cause of death in a sex and age-group are
related to the mid year population of this group (see Chapter III).

The causes of death can be divided into different groups according to their
association with sex and age:

Associated with age ‘ Associated with sex
1. predominantly in childhood (a) exclusively in males
2. predominantly in middle age (b) predominantly in males
3. predominantly in old age (c) without sex preference
4. without clear age preference (d) predominantly in females
5. predominantly in childhood and (e) exclusively in females ‘
old age (a. and e. concern diseases of the )

sex organs).

As an example of the different types of association that can occur between age and
sex with specific cause of death, the following Table VIII.4 examines a selected group of
causes.

TABLE VIII.4. HERE

These two types of association of sex and age with cause of death are equally
prevalent in most countries without major national differences. Some of these causes are
examined in further detail in the following graphs for 1969 for three selected countries of
very different ethnology, (England and Wales, Japan, and Mexico).

FIGURE VIII.1. HERE

The following figures show the age and sex specific death rates for three countries
for 12 distinct diseases or groups of disease, each of which have a distinctive age and sex
pattern which is usually observed in each country irrespective of the stage of economic or
medical or of the accuracy of death certfication.
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Mortality of 13 important causes of death in 6 selected countries

per 100,000 population, 1969

Crude death rate Equivalent average death rate
Cause Countries with Countries with - Countries with Countries with
of low mortality high mortality low mortality __high mortality B
Death England Thai~ Yugo-| England 1 Thai- Yugo-
& Wales Italy Japan|Mexico land slavial & Wales Italy Japan|Mexico land slavia
A 5 1.5 5.6 5.3] 129.6 28.7 9.7 1.3 5.3 10.9| '112.0 25.7 6.5
A 6 2.2 7.3 15.3 16.6 23.7 17.6 4.6 9.9 29.6 38.8 55.4 38.6
A 47 76.0 32.4 48.6 5.2 0.6 18.0 34.7 50.4 100.9 22,1 2.0 39.8
A 51 61.0 25.2 9.9 2.8 0.9 14.8 77.8 36.4 21.3 10.9 3.3 28.0
A 54 21.9 12.5 2.2 1.3 0.3 5.3 26.9 17.3 3.6 4,2 0.7 9.2
A 64 9.7 22.4 6.9 13.3 1.9 6.9 12.9 39.9 15.2 53.0 6.2 14.3
A 65 0.4 0.1 0.6 16.9 10.7 0.5 0.5 0.05 1.3 26.9 20.6 0.6
A 83 289.6 133.0 36.8 18.9 0.2 56.4| 378. 211.7 80.4 80.0 0.7 121.7
A 85 163.3 132.0 174.4 22.9 6.8 79.9( 221.4 215.6 429.4 94.3 20.3 182.8
A 91/92 84.2 41.9 25.0) 133.7 17.3 39.6] 111.5 59.0 53.6| 167.9 19.9 57.0
A 137 1.4 5.1 10.6 91.2 305.2 173.1 1.9 6.8 20.6 87.4 365.1 291.5
AE 138 13.6 22.9 22.2 6.4 9.6 15.3 14.4 25.7 25.0 10.8 11.4 17.8
AE 147 8.9 5.4 14.5 0.7 3.8 13.9 10.0 6.6 20.5 1.0 4.0 18.0
All Causes| 1186.6 996.2 680.0| 937.8 737.2 933.7]|1547.0 1488.3 1470.0{1869.6 673.8 1794.5
A 5 Enteritis or other diarrhoeal diseases
A 6 Tuberculosis of the respiratory system
A 47 Malignant neoplasms of stomach
A 51 Malignant neoplasms of treahea, bronchus, lungs
A 54 Malignant neoplasms of breast
A 64 Diabetes Mellitus
A 65 Avitaminoses and other nutritional deficiencies
A 83 Ischaemic heart disease
A 85 Cerebrovascular disease
A 91/92 Pneumonia
A 137 Symptoms and other ill-defined diseases
AE 138 Motor Vehicle accidents
AE 147 Suicide and self-inflicted injury
TABLE VIII.4
Association of Cause of Death with Age and Sex.
Age Preference Sex Preference
Cause of Death Child- |Middle |0ld
hood Age |Age M F
A 5 Enteritis or other diarrhoeal diseases + - + - -
A 6 Tuberculosis of the respiratory system - + + + -
A 25 Measles + - - - -
A 47 Malignant neoplasm of stomach - - + + -
A 51 " " " trachea,bronchia ~ _ . + _
and lung
A 59 Leukaemia + - + + -
A 64 Diabetes mellitus - - - - +
A 74 Epilepsy - - - - -
A 81 Chronic rheumatic fever - - - -
A 83 Ischaemic heart disease - - + -
A 85 Cerebrovascular disease - - - -
A 92 Other pneumonia + - - ~ -
A 112 Toxaemias of pregnancy and the puerperium - + - - +
A 136 Senility without mention of psychosis - - - - -
AE 138 Motor vehicle accidents - + + + -




