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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.
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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.
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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
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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,



Page 126

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




