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Abstract: Several papers have primarily considered a female disadvantage in mortality as something 
to explain, considering a male disadvantage to be a “natural condition”. Even if, due to biological reasons, 
shorter life expectancy among males has been demonstrated, other factors need to be involved to explain 
firstly the increasing, and then the decreasing, of the male relative disadvantage over the past century. 

The principal aim of this paper is to provide a clearer picture of the major age-class and cause-of-
death contributions to male excess mortality in England and Wales from 1881 to 2011. 

Results indicate a clear shift in contributions to the male disadvantage from differences occurring 
during the first year of life, to those occurring in ageing people, and from tuberculosis, respiratory diseases, 
violence and perinatal conditions to neoplasms and circulatory diseases. Instead, the narrowing of the gap 
since 1981 seems to be most closely related to the decrease in the male disadvantage in respiratory diseases 
and to the simultaneous increasing in the female disadvantage in old-age diseases.

The most important novelty of this research relates to the method: instead of using ratios to 
investigate gender differences in health, we use decomposition methods.  
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1. Introduction

One of the great accomplishments of the twentieth century has been a rapid decline in mortality and 
the resulting gains in life expectancy (Elo & Drevenstedt, 2004). This improvement has not benefited both 
sexes equally, resulting in a widening of the sex difference in mortality. The female advantage in life 
expectancy in developed countries, which was only about 2 to 3 years around 1900, has increased to 8 years 
in recent decades (Horiuchi, 1999).

In England and Wales, as in other European countries in the early nineteenth century, females 
enjoyed an overall longevity advantage. However, analysis of age-specific mortality rates shows they tended 
to die at higher rates than males at some ages when modern life tables show female advantage (McNay et al., 
2005). Moreover, males have experienced an intensification in their mortality disadvantage over time, which 
extended to all age groups during the 20th century. Male excess mortality expanded during the long-term 
demographic/epidemiological transition in which infectious disease mortality was replaced by chronic 
disease mortality among adults (Beltrán-Sánchez et al., 2015). Figure 1 shows that female life expectancy in 
England and Wales exceeded that of males by about 3 years in 1881 and by more than 6 years between the 
1960s and the 1970s. Since then, the gap has narrowed.

Figure 1: Sex differences in life expectancy at birth in England & Wales
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Source: Authors’ elaboration on data from the Human Mortality Database.
Note: Data covering the First and the Second World War were removed due to the excessive male 

mortality during that period. 1919 data was removed because of the Spanish Flu, and this topic is not 
analysed in this paper.

Increasing relative mortality for men is often described as a male epidemic (Lawlor et al., 2001). 
However, given today's female mortality advantage across the whole lifespan, much of the literature focuses 
on the excess female mortality shown in some age classes in the past, as being the experience that requires 
explanation. In contrast, this paper wants to focus on the excess in male mortality and on the factors involved 
in that. 

Hinde (2011 p. 13) argues that the terms “excess female mortality” and “excess male mortality” are 
“ambiguous” because they “imply that the standard is equality between the sexes”. Actually, the norm is not 
equality: several studies have demonstrated a “natural” female advantage in life expectancy of about 1-2 



years (Pressat, 1973; Trovato & Lalu, 1996). However, the aim of this paper is not to focus only on non-
natural factors, but on the whole range of factors determining the sex gap in mortality, and, in particular, on 
higher male mortality. In these terms, it is possible to assume that, without the contribution of natural and not 
natural factors, the sex gap in longevity would not exist. Following this assumption, the implication of sex 
equality in life expectancy becomes true and the use of the terms excessive female mortality simply indicates 
female mortality higher than male mortality and excessive male mortality indicates male mortality higher 
than female.      

As mentioned above, the gap between male and female mortality can be explained by a combination 
of biological, genetic and behavioural factors. The biological factors are largely beyond human control and 
are sometimes also called “inherited risks” (Luy, 2016). Supporters of biological explanations highlight that 
higher male mortality rates are found among infants and children, ages at which differences in behaviour 
play a modest role (Gjonça et al., 2005). In all developed countries, there is 25 percent excess male mortality 
up to 5 years, and this occurs even in countries with various ethnicities and medical systems (Mage & 
Donner, 2015). Several hypotheses have been proposed regarding the role of sex associated genetic and 
endocrine differences in the determination of neonatal mortality or morbidity (Zhao et al., 2017). For 
example, Naeye et al. (1971) proposed that male excess mortality in this age group was linked to damage to 
the X-chromosome. They analyzed neonatal mortality in the first 72 hours of life and concluded that “the 
biological differences must originate in the genetic differences between the sexes, and those genetic 
differences are a consequence of disparity in number of the X chromosomes”. Men possess only one X 
chromosome, while women possess two, so if one X chromosome is damaged, among women the second one 
can compensate.

 There are biological differences which can impact on sex differences in health in adulthood as well. 
For example, it has been shown that women’s sex hormones reduce the risk of ischemic heart disease, while 
men’s hormones tend to increase that risk (Maas & Appelman, 2010). Higher testosterone also contributes to 
the undertaking of hazardous behaviour, resulting in a higher rate of accidental and violent deaths among 
men (Gjonça et al., 2005). However, many studies have found that the natural female survival advantage is 
responsible for only a minor fraction of the increased differences in life expectancy between men and women 
in developed countries (Luy, 2016). Studies using data for Mormons, Seventh-day Adventists, Old Order 
Amish etc. demonstrate significantly lower male excess mortality (Luy, 2016) in communities where female 
and male lifestyles are more similar.  

For this reason, the role of other factors, the non-biological ones, seems to be unquestionable. Non-
biological factors include behavioural, cultural and environmental factors, also identified as factors directly 
or indirectly influenced by human action, and often called “acquired risks” (Luy, 2016). The importance of 
these risks has been influenced by differences in gender roles, which have led to greater exposure of men 
than women to health risks, such as smoking, drinking, injuries, and violence (Pampel, 2003; Waldron, 
1995). Indeed, a gender equalisation hypothesis has been suggested, which proposes that as women’s roles 
become more similar to those of men, a narrowing of the sex difference in mortality would be observed 
(Pampel, 2003). As Hinde (2011) argues, differentials in mortality are important indicators of the ways in 
which male and female roles and behaviour in a population differ, and of the relative status of males and 
females within a society.

In the discussion so far we have used ‘sex’ to refer to biologically-related effects and ‘gender’ to 
refer to effects behavioural and lifestyle factors, however the distinction is not always clear cut (for example 
the contribution of testosterone to higher risk-taking behaviour among men blurs the distinction). Moreover 
when reporting mortality and causes of death it is not always obvious whether differences between men and 
women are due to factors related to sex or gender, and therefore in the rest of this paper our default word is 
‘sex’.

Identification of the factors involved in sex disparities in mortality is the first step to understanding 
the determinants of the time-trend in the sex gap. However, in order to identify these factors, it is important 
to calculate the contribution of age-classes and of leading causes of death to the total sex gap.



Nowadays, the major source of male excess mortality in industrialized countries is cardiovascular 
diseases (CVD). The contribution of this cause-of-death group to the sex disparity in mortality has constantly 
increased, especially since the middle of the twentieth century. Many hypotheses have been advanced in 
order to explain this major form of male mortality. For example, changes in smoking and diet and other 
behavioural or lifestyle factors may have affected men more than women (Beltrán-Sánchez et al., 2015). 
Biological explanations have also been suggested (Maas & Appelman, 2010). However, the causes of excess 
CVD in males remain unclear: in Nikiforo and Mamaev’s (1998) opinion, “efforts to pinpoint the causes of 
the disparity have been hampered by a lack of understanding of the basic historical trends in sex differences 
in CVD” (p. 1348). In our opinion, what those authors argue could and should also be applied to the entire 
nosological framework. 

For this reason, the aim of this paper is to study the contributions of differences in life expectancy at 
specific age classes, and from specific causes of death, to the total male disadvantage, and how these have 
changed over time.  

This paper aims to add to the literature on sex differences in mortality by examining the age and the 
cause-specific contribution to sex differences in mortality in England and Wales between 1881 and 2011. 
Although there have been several previous investigations of sex differences in life expectancy in England 
and Wales, those tend to focus on female mortality or they do not provide a definite explanation of excessive 
male mortality (e.g. Hinde, 2011; Martin, 1951; McNay et al., 2005). Other studies of England and Wales 
use mortality ratios and generally do not examine a very long-time frame (Gjonça et al., 2005; Reid et al., 
2016b; Trovato & Heyen, 2006). This paper considers not only a longer time frame, but a distinctive 
methodology. To achieve the paper’s aims, sex disparities are studied using decomposition methods instead 
of the sex-ratio in mortality rates or life expectancy. 

2. Data and Methods

2.1 Data

Data were collected for the census years 1881, 1891, 1901, 1911, 1921, 1931, 1951, 1961, 1971, 
1981, 1991, 2001, 2011. Census years were chosen to enable precise conjunction with populations at risk, 
which are the most accurate for those years. There was no census taken in 1941 due to the Second World 
War, so 1939 is used instead, when a national register of population was taken for rationing and conscription 
purposes. 

To decompose the total sex gap by age, data about life expectancy and about the number of people 
who survive to age x years must be collected. These data for England and Wales were extracted, already 
computed, from the period-life table (England and Wales, Total Population, Period Life tables,1x1, Males 
and Females) provided by the Human Mortality Database (hereafter cited as HMD). All the data used were 
collected for both sexes, for the age groups 0-11 months, 1-14 years, 15-29, 30-44, 45-59, 60 onwards. The 
size of each age class is fifteen years, except for the first, the second and the last classes. The size of the first 
age class is only one year due to its very high impact during the early periods under examination and the fact 
that the cause of death profile for infants is quite different to that of older children. As a consequence of the 
size of the first age class, the size of the second is only 14 years. The last age class, from 60 years old 
onwards, is an open-ended age group. On average, it is no larger than the others if we consider that the data 
for England & Wales show that female life expectancy at birth was under 75 years old until the 1970s, and 
that of males exceeded 75 only in 1999 (HMD). In 2011 life expectancy was 83 for females and 79 for males 
(HMD). 

To decompose the total sex gap by cause of death, it is necessary to collect the numbers of deaths by 
sex, age, and cause of death and the data about the population composition. The total number of deaths - 
always by sex and age - are also required. 



The population data by single year of age and sex were obtained from the Human Mortality 
Database. The cause of death data were not available for the six broad age groups that we used to decompose 
the sex gap by age. The original nineteenth-century tables produced numbers of deaths from each cause for 
nine, slightly different age classes: 0-11 months, 1-14 years, 15-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75 
onwards. Later data provided more detailed age groups, but smaller units were combined to form the 
nineteenth century age groups in order to permit comparisons over time. To allow calculation of the 
mortality contributions by age group and cause of death, the population data and the contribution by age 
were arranged into the same age groups used by the original cause of death tables. 

The numbers of deaths in England and Wales from different causes, based on the causes of death 
recorded on death certificates, were classified and tabulated according to age group and sex and published by 
the Registrar-General of England and Wales. Here we have used machine readable databases of these tables 
made available by different bodies. The data for 1881 and 1891 were compiled by Romola Davenport 
(Davenport, 2007). The rest of the data were downloaded from the Office for National Statistics: for 1901 to 
1999 the source was “The 20th Century Mortality Files, 1901-2000 release”; 2001 data were taken from 
“21st Century Mortality dataset, England & Wales 2001–16”; and 2011 data were from “Deaths registered in 
England and Wales, 2011 - Table 5” (Office for National Statistics, nd a, nd b, and 2017). 
Over time there was a dramatic increase in the number of different causes or causal groups reported: in 1881 
and 1891 only 173 distinct causes were reported, but in 2011 numbers of deaths were provided for over 3000 
individual causes. Comparing causes of death over time can be very problematic, at least partly because of 
the frequent changes in the nosologies employed in the Annual Reports. Nosologies can be affected by 
changes in nomenclature because of the transfer between broad categories as new theories regarding causal 
agents led to a re-grouping (Reid et al., 2016). In addition, in the nineteenth century many causes were vague 
or poorly defined, due to a combination of the lack of routine autopsy, rudimentary knowledge of the 
symptoms of many conditions, and a lack of medical attendance during the final illness (Reid et al., 2016 b). 
Complications with cause of death data did not disappear with the introduction of the various revisions of the 
International Classification of Diseases (ICD). The ICD can be defined as a system of categories to which 
morbid entities are assigned according to well specified criteria (WHO n.d.). The purpose of the ICD is to 
permit the systematic analysis, interpretation and comparison of mortality and morbidity data collected in 
different countries or areas and at different times. However, since its first adoption, the ICD has been 
changed several times. Every revision can affect time trends in cause-of-death statistics (Gjertsen et al., 
2013).

Perhaps the largest problem in comparing causes of death over time is the fact that deaths attributed 
to unknown, poorly defined or symptomatic causes reduced dramatically over time: as medical attention 
during illness increased, medical knowledge improved, and the frequency of autopsy rose, more deaths were 
assigned to a cause, and these causes were increasingly accurate. This makes creating a consistent cause of 
death grouping for use over time particularly difficult. Many studies take the approach of aggregating up 
individual causes where there is no straightforward transfer of a cause from one group to another: this can be 
useful over relatively short time frames when there are few nosological changes, but over longer time scales 
it tends to end up with large proportions of deaths in ‘nosologically not meaningful’ categories 
(Wolleswinkel-Van den Bosch et al. 1996) and does not solve the problem of the ill-defined causes. 

Other studies redistribute the ‘unknown’ and ‘ill-defined’ causes of death into other categories 
(Meslé and Vallin, 1996). However, this is also problematic as it involves making assumptions about the 
proportions of such deaths which should be redistributed to each of the other categories (Janssen and Kunst, 
2004, 911; Reid et al. 2015, 323-324). This is unsatisfactory because it is very likely the balance between 
different ‘real’ causes among the ill-defined changed over time. In the mid nineteenth century, for example, 
infant deaths formed a large proportion of all deaths, and the causes of a great many infant deaths were also, 
according to death certificates, ‘unknown’. Deaths among the elderly were very likely to be attributed to the 
ill-defined cause of ‘old age’. Mortality declines started with infectious diseases among younger adults and 
children, ages with relatively few unknown or ill-defined deaths, followed by declines in infant mortality. 



Mortality improvements in old age had to wait longer, and thus the composition of the ‘ill-defined’ category 
will have changed considerably over the period from 1881 to 2011.

Our approach to the formation of a classification over time starts with the fifteen groups and their 
membership used by Reid et al. (2014, 2014b, 2015) who began by allocating causes to an ICD10 chapter, 
and then re-allocated causes between chapters in order to achieve consistency within categories over time 
(for more detail see Reid et al. 2015, 324). As part of this process several symptomatic causes were 
combined with more clearly diagnosed causes occurring in the same area of the body (for example ‘pleurisy’ 
was placed with ‘diseases of the respiratory system’). Some chapters with small numbers were merged, and 
some groups of causes which were particularly important in the nineteenth century, either in numerical terms 
or as foci of public health and medical concern, were retained as groups, specifically diarrhoea-like diseases, 
tuberculosis, and old age. These groups were so significant at the beginning of the period in terms of number 
of deaths that they deserve to be considered as groups. They were as significant as the circulatory group and 
larger than that of neoplasms (see Appendix B sheet “Total deaths”). Declines in diarrhoea and tuberculosis 
in particular have been singled out as major causes of mortality declines in particular age groups, and 
tuberculosis has also been implicated in differences in mortality between the different sexes (McKeown 
1976, Szreter 1988, Hinde 2015, Reid & Garrett 2018).  

We used Reid et al.'s classification of causes up to the year 1939, and we extended their 
classification into subsequent years, with very minor changes to ensure consistency over time. Finally, we 
combined the ‘other causes’ and ‘childbirth’ categories used by Reid et al. in order allow sex comparisons 
between all groups of causes.

Our resulting classification into fourteen groups therefore strikes a balance between retaining 
internal consistency within groups over time, and providing distinct groups which are particularly relevant at 
various periods and which may respond to influences related to the sex-gap in mortality. This does not mean, 
of course, that the issues of differential diagnosis over time have been solved. The ‘ill-defined’ category is 
still larger at the start of the period than the end, and there are bound to have been deaths which would have 
been classed in different causal groups at different times, an issue which will particularly affect the ‘old age’ 
category. We comment on these issues as we interpret our results. 

The Appendix A shows our fourteen groups (Genitourinary, Nervous system, Digestive, Perinatal & 
congenital, Old age, Tuberculosis, Circulatory, Neoplasms, Infectious, Diarrhoea, Respiratory, External 
causes, Other+Childbirth, Ill-defined) and the main ways in which they differ from ICD10 chapters. Because 
of the very modest role of the Diarrhoea group as a cause of death in 2001 and in 2011, for these years this 
group has been redistributed between Infectious diseases and Digestive diseases, depending on the specific 
cause. 

 2.2 Methods
 

As Hinde (2011) argues, “one obvious way to begin to address the relationship between social, 
economic and cultural factors and mortality differentials is to look at age-specific mortality rates” (p. 14). 
The most popular measures of sex differences in life chances are the female/male ratio of the age-specific 
probability of dying (nqx) and the closely related female/male ratio of age-specific mortality rates (nmx) 
(McNay et al., 2005). In this paper, decomposition methods instead of ratios are preferred. The ratio suffers 
from the problem that at ages where mortality is low, quite extreme ratios may be associated with very small 
differences between the sexes in the numbers of deaths, and hence with a very small impact on the overall 
sex differential in mortality (Hinde, 2011). 

In this paper, the total sex gap is firstly decomposed by age using the United Nations’ method 
(1982), and secondly by cause of death using the method developed by Preston, Heuveline and Guillot 
(2001). 

Several methods have been proposed for the decomposition of differentials in life expectancy at 
birth. Ponnapalli (2005), after comparing different decomposition methods, shows that the results of different 



methods are similar whenever appropriate formulae are applied to the same set of data. In this paper, the 
United Nations’ method is used because of its simplicity, intuitiveness and comprehensibility. 

If, for a given population, the expectations of life for males and females at the age x years are 
denoted by the symbols ex

m and ex
f respectively, and the number of people who survive to age x years by the 

symbols lx
m and lx

f respectively, then the contribution of age-group x to x+n years, nΔ(x; x+n), to the overall sex 
differential in the expectation of life at birth is given by the formula: 

1. nΔ(x; x+n)  = [0.5 (ex
f - ex

m) (lx
f +lx

m)] - [(0.5 (ex+n
f - ex+n

m) (lx+n
f +lx+n

m)] 

For the open-ended age group, the formula is: 

2. nΔ(x) = [0.5 (ex
 f - ex

m) (lx
f +lx

m)] 

The results of these formulae (nΔ(x; x+n) and nΔ(x)) indicate the contribution in years of the mortality 
differential between ages x and x+n years to the total difference in life expectancy at birth (e0

f - e0
m). 

Negative numbers mean that life expectancy is higher, i.e. mortality is lower, for males than females in that 
age group, namely that females have a disadvantage in term of health. In this paper, the difference between 
men’s and women’s life expectancies at birth was decomposed by the contributions of six age groups: <1-
year-old, 1-14 years old, 15-29 years old, 30-44 years old, 45-59 years old -using formula 1-; 60 onwards -
using formula 2-. 

Using formulae 1 and 2, the results are the contribution of every age class to the total sex difference 
in life expectancy at birth. As stated above, when male life expectancy is higher than female, the results are 
negative numbers and vice-versa. 

The second step is to estimate the contribution of differences in cause-specific death rates. Using 
Preston et al.’s method, the specific contribution of differences in mortality rates from cause i between ages x 
and x+n, nΔ(x; x+n)

i, can be estimated by multiplying the proportion of deaths from cause i between ages x and 
x+n for female, R(x; x+n)

i(f), by all-cause mortality rate between ages x and x+n for females, m(x; x+n)(f) , minus 
the same for males; the whole divided by all-cause mortality rate between ages x and x+n for females minus 
that for males, m(x; x+n)(f) - m(x; x+n)(m), and the result multiplied by the contribution of age-group x to x+n 
years to the overall sex differential in the expectation of life at birth, n Δ(x; x+n).

In summary, we have the following equation:

3. nΔ(x; x+n)
i =n Δ(x; x+n) *

𝑅(𝑥; 𝑥 + 𝑛)𝑖(𝑓) ∗  𝑚(𝑥; 𝑥 + 𝑛)(𝑓) ‒  𝑅(𝑥; 𝑥 + 𝑛)𝑖(𝑚) ∗  𝑚(𝑥; 𝑥 + 𝑛)(𝑚) 
𝑚(𝑥; 𝑥 + 𝑛)(𝑓) ‒  𝑚(𝑥; 𝑥 + 𝑛)(𝑚)

Given that: 

R(x; x+n)
i(f) = deaths from cause i between ages x and x+n in the female population, divided by 

deaths from all causes between ages x and x+n in the female population;

R(x; x+n)
i(m) = deaths from cause i between ages x and x+n in the male population, divided by 

deaths from all causes between ages x and x+n in the male population;

m(x; x+n)(f) = deaths from all causes between ages x and x+n in the female population, divided by 
the female population between ages x and x+n;

m(x; x+n)(m) = deaths from all causes between ages x and x+n in the male population, divided by 
the male population between ages x and x+n. 



In Formula 3, nΔ(x; x+n)
i represents the numbers of years of life gained by females by eliminating 

cause i minus the number of years of life gained by males by eliminating cause i, which is simply the sex 
differential in the number of years lost to a particular cause of death. 

The age-and-cause contribution is provided in the paper only for selected years, namely for 1881, 
1951, 1971, 2011. We decided to present these years as they represent different points of the gap: 1881 
displays the situation at the beginning of the period, 1951 represents the period before the peak of the gap, 
1971 represents the peak, and 2011 represents the most recent year of the analysis. The results for the other 
decades are available in Appendix C.

The cause contribution, however, is provided for every decade of the whole period and represents the 
sum of the cause-contributions from all age-groups. 

Calculations were carried out using Microsoft Office Excel 2010 (Microsoft Corporation, 2010). 

3. Results

Figure 2: Contribution in years of sex-differences in life expectancy by age to the total sex gap

Note: Positive contributions indicate higher male mortality
Source: Authors’ elaboration on data from the Human Mortality Database.
(Colour should be used in print)

Figure 2 shows the results of the decomposition of the total sex gap by age.  It displays higher male 
mortality during the first year of life across the whole period under consideration. This had a profound effect 
on male disadvantage in life expectancy at the beginning of the period. For example, in 1881 the male 
disadvantage in infant mortality contributed 1.30 years to the total difference in life expectancy of 3.11 years. 
Since the beginning of the twentieth century its relative contribution has consistently decreased over the 
time, in line with the reduction in infant mortality.

Looking at age classes from 1-44 years old, their contributions, even if interesting, are small and 
irregular and they do not help to elucidate the general picture. In contrast, the contributions of the age classes 
from 45 onwards are the most important in explaining the evolution of the male disadvantage across the last 
century. In particular, the contribution of the 45-59 year-old age class to the total male disadvantage shows 
firstly a rise and then a fall, with a peak between 1939 and 1961. The absolute contribution of the age class 
from age 60 onwards also exhibited a rise and then a fall, peaking between 1970 and 1980. However, in 



relative terms the contribution of this age group increased constantly over time, explaining more than the 
60% of the higher male mortality at every year since 1971. 

Figure 3: Age-cause-contribution in years to the total sex gap in 1881
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Figure 4: Age-cause-contribution in years to the total sex gap in 1951
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Figure 5: Age-cause-contribution in years to the total sex gap in 1971
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Figure 6: Age-cause-contribution in years to the total sex gap in 2011
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Figure 7: Cause-contribution in years to the total sex gap from 1881 to 2011



Note: Positive contributions indicate higher male mortality
Source: Authors’ elaboration on data from several sources.
(Colour should be used in print)

Figures 3-4-5-6 display the age-cause contribution to the total sex gap in life expectancy at birth in 
1881, 1951, 1971, 2011 respectively. Figure 7 shows the total cause-contribution to the total sex gap for the 
whole period, from 1881 to 2011. 

At the beginning of the period females seem to have suffered a disadvantage in mortality from 
neoplasms and from the other-cause group (Fig. 7). The disadvantage from neoplasms is concentrated at ages 
from 35 to 64 years old, and that from other diseases and childbirth involves the age class from 25 to 34 (Fig. 
3). This female disadvantage from neoplasms could be related to the limited diagnostic tools of the period: 
the proportion of diagnoses of death from breast cancer which were accurately diagnosed was probably 
higher than that for lung cancer or for the common male cancers, such as prostate cancer, because the signs 
of breast cancer were easier to identify. However, the female disadvantage from the other-cause group can be 
considered to be more realistic and related to female mortality due to childbearing and delivery. 

Another observation about female mortality is that the aggregate pictures shown in Figures 2 and 7 
conceal a tendency for women and girls to have died at higher rates than men and boys in certain age- and 
cause-groups. For example, a female disadvantage is visible for infectious diseases from 1-14 years old in 
1881 displayed in Figure 3, while the overall value for infectious diseases in this period shows a male 
disadvantage (Fig. 7).

Focusing on the male disadvantage shown at the beginning of the period, higher relative male 
mortality was due to mortality from respiratory diseases, external causes, perinatal and congenital causes, 
and from tuberculosis. 

Tuberculosis has often been thought to be a predominantly female disease. However, this idea is 
questionable. Hinde (2015) studying the spread of phthisis, or pulmonary tuberculosis, in England and Wales 
in 1861 and 1871, found that the sex ratio of deaths from phthisis varied greatly from place to place and, in 
some places where phthisis was prevalent, men rather than young women were at the greatest risk of death. 
Reid and Garrett (2018) show that tuberculosis mortality among young adults in Scotland was higher for 
men in rural areas and for women in those urban areas where textile work was common. They argue that all 
textile workers were particularly vulnerable to the disease but female tuberculosis mortality was higher in 



textile towns because there were many more female textile workers than male. Martin (1951) found that in 
England and Wales in the middle of the twentieth century, the sex ratios in mortality from tuberculosis and 
from diseases of the respiratory system, which were at a maximum at ages 45-55, showed a male death rate 
three times that of females. As Dinges and Weigl (2016) argued; “The incidence of tuberculosis varied 
depending on the time of life: male excess mortality due to tuberculosis occurred mostly in infancy, while in 
women it occurred mostly below the age of twenty. Male excess mortality prevailed consistently in 
adulthood.” (p. 199). This is in line with what Figures 3 and 4 display: the contribution of this cause of death 
by single age classes shows that excess female mortality from tuberculosis is registered for several age 
classes (particularly from 15 to 24 years old), but it was out-weighed by the relative higher male mortality in 
other age classes. 

Differences in mortality from respiratory diseases and from perinatal deaths contributed significantly 
to the male excess mortality during the first year of life, while the contribution of external causes was spread 
over several age-classes (Fig. 3). 

Going forward in time, the role of tuberculosis and childbirth-related death was exhausted and 
replaced by circulatory diseases and neoplasms, from which the excessive female mortality turned into a 
male one in the 1930s (Fig. 7). The relative contributions of respiratory diseases and external causes to male 
mortality, although still important, have been decreasing over time (Fig. 7). 

The peak in the male disadvantage in life expectancy is very likely explained by the sex-specific 
mortality from circulatory diseases and neoplasms, which characterise the male disadvantage, in particular 
for men over 45 (Fig. 4-5-6). On the other hand, the narrowing of the gap since 1981 seems to be most 
closely related to the decrease in the male disadvantage in respiratory diseases and to the simultaneous 
increasing in the female disadvantage in old-age diseases. This female increment seems to be particularly 
related to several type of dementia and senility which are included in this cause-of-death group. 

Finally, the contribution of differences in mortality from circulatory diseases has also decreased but 
has been compensated by the increment of sex differences in mortality from neoplasms.  

4. Discussion

Figure 2 shows the contribution of sex disparities in life expectancy by age to the total sex gap. What 
is surprising, looking at the first part of the graph, is the very high contribution of the male disadvantage 
from a single year of life: the first. It shows no signs of diminishing before the middle of the twentieth 
century. 

On the average baby boys have the same environment as baby girls; therefore, circumstances and 
behaviors that may have a differential effect on male and female adult mortality should play no part in the 
difference between the sexes in infancy (Martin, 1951). For this reason, the male disadvantage during the 
first year of life is very likely to be a consequence of biological factors. As mentioned above, males are more 
prone to prematurity, respiratory problems and to foetal distress (Mage & Donner, 2015; Naeye, 1971). The 
decline of the contribution of this age class, shown in Figure 2, has to be considered as a result of the decline 
in infant mortality which occurred as a consequence of the advances in obstetric and neonatal care and of the 
decrease in infectious diseases. Both of these are likely to have benefitted males more than females (Reid et 
al., 2016 b), partly because the number of deaths at this age class was higher among males and also because 
obstetric advances reduced the negative effect of difficult deliveries, to which baby boys were particularly 
vulnerable. 

With the decrease in infant mortality, the major contribution to males’ disadvantage has shifted from 
the impact of that occurring during the first year of life, to that occurring in ageing people. This shift is very 
likely a consequence of the sex differences in the mortality pattern experienced in several European countries 
due to the epidemiological transition. The epidemiological transition is characterised by a shift in the age 
pattern of mortality effected by larger declines in infant and child mortality than at older ages, and this can 
explain the decrease in the importance of the first year of life. The epidemiological transition theory also 



depicts a change in the balance of causes of disease from infectious to so-called “man-made diseases”, but it 
does not provide any explanation of why the relative increase in mortality from the latter has affected males 
more than females. 

One explanation is that as mortality fell, the large male mortality disadvantage which emerged may 
have been due to the elimination of gender-neutral causes of death such as infections, and female-specific 
causes of death such as maternal mortality, leaving a larger role for circulatory diseases and neoplasms, 
which particularly characterise the male disadvantage since the middle of the twentieth century. But, if the 
male disadvantage during the first year of life seems to be clearly related to biological factors, what factors 
are responsible for the male disadvantage in adulthood age from circulatory diseases and neoplasms? 

 As said in the introduction, literature offers a list of hypotheses which can be summarised under the 
following groups: biological differences, social-role differences, cigarette-smoking differences. Explanations 
of biological differences in adulthood, as mentioned above, focus particularly on differences in hormone 
prevalence. This hypothesis, although not implausible, is not consistent with the trend of the sex-differences 
in mortality over time. In addition, variation in the sex-gap in longevity between countries indicates that the 
difference in mortality between the sexes is not purely biological and that social factors must be taken into 
account. 

Social-role differences emphasise the fact that males tend to be employed in more dangerous, 
harmful, and difficult occupations. However, even if excess occupational risks in males are important in 
determining the size of the sex differences in mortality, the actual assessment of their influence is difficult 
(Martin, 1951). It is likely that occupational and social risk-taking behaviour are a long-standing feature of 
societies and did not only appear in the 1920s. Moreover, the second part of the 20th century is characterized 
by increasing attention to the prevention of occupational hazards (Nikiforo & Mamaev, 1998). Over the last 
century, hours of work have been curtailed, and many of the gross industrial risks have been minimized. It 
would be expected, therefore, that any improvement in conditions of work would affect males more than 
females, yet the female death rate has continued to decline faster than the male (Martin 1951), and it is 
therefore unlikely that the mid-twentieth century increase in the male disadvantage was linked to changes in 
work conditions. However, as a consequence of industrialization, there was a shift from the prevalence of 
primary-sector employment to the secondary and tertiary sectors. While the sex-composition of the labour 
force in agriculture was quite even, that in the secondary sector was not, with continued concentration of 
men’s occupations in more dangerous work, which remained more dangerous even after the improvement of 
conditions. More investigation about the link with labour activity is needed; all it is possible to say now is 
that the improvement of work-conditions could partly explain the decrease of the contribution of deaths from 
external causes - in which deaths from accidents are included-, and to which males have been more prone. It 
is also important to remember that the relationship between work-risks and health is not limited to accidents, 
but also includes the increase of risk of mortality from other causes like neoplasms or respiratory diseases. 
This is the case, for example, with asbestosis and of pneumoconiosis which are occupation-specific illnesses 
suffered by people who worked with particular materials.

Focusing on the final hypothesis, smoking is very likely to have played an important role in 
explaining the trend of the sex differences in life expectancy since the middle of the twentieth century in 
England & Wales and in other developed countries as well. Clear differences between males and females 
have been observed in smoking, in terms of both the propensity to smoke and trends over time. 

Figure 8: Annual tobacco consumption per adult



Source: Royal College of Physicians of London (1962), “Smoking and Health” (p. 14).

As Figure 8 shows, men’s consumption of tobacco, mainly in the form of pipe smoking, had been 
common during the late nineteenth century, but cigarette consumption was negligible until the final years of 
the century and really picked up pace during the First World War, with a further peak during the Second 
World War. Women’s consumption of cigarettes did not start until the 1920s, and only began to approach 
that of men after the Second World War; however, the number of cigarettes smoked for women remained 
lower than that for men (Royal College of Physicians of London, 1962). These differences reflect strong 
differences in the propensity to smoke by birth cohort: over 80 per cent of men born between 1897-1901 and 
1922-1926 smoked at some point of their lives, but men born later were progressively less likely to have 
smoked (Kemm, 2001). In contrast few women born in the early twentieth century ever smoked, and the 
peak of cigarette smoking in women occurred in cohorts born during the 1920s (Kemm, 2001). People tend 
to suffer from smoking-related diseases when they reach middle and old age, so from the 1950s to 1970s, 
when the men who had started smoking during the First World War were particularly vulnerable, women of 
the same age were not because they were predominantly non-smokers. This is particularly visible in Figures 
4 and 5, shown by the male disadvantage due to their higher mortality from respiratory and circulatory 
diseases and neoplasms in the age classes from 55 to 74 years old. The different prevalence of cigarette-
smoking between the sexes is likely to be related to the different sex-specific mortality from several 
neoplasms, in particular from lung cancer. Cigarette smoking also increases CVD mortality. Male smokers 
between the ages of 45 and 64 have a 90% higher CVD death rate than male non-smokers (Nikiforo & 
Mamaev, 1998). The contribution of cigarette consumption to the trend of neoplasms and circulatory 
diseases and the peak of the sex gap is unquestionable, but cigarette smoking probably also contributed to 
sex differences in mortality from respiratory diseases. Cigarette smokers are more often affected than non-
smokers by chronic bronchitis for example (Royal College of Physicians of London, 1962). Several studies 
have shown that the United Kingdom has had higher mortality and morbidity from respiratory diseases than 
other western countries (Chung et al., 2002; Salsiccioli et al., 2018). Salsiccioli et al. (2018) argue that 
between 1985 and 2015, overall respiratory disease mortality in the UK decreased for men and remained 
static for women. This finding fits with our (Fig. 7), even though the diseases included into the respiratory 
group are slightly different. One potential explanation includes convergence in the rates of smoking between 
men and women during the observation period (Salsiccioli et al., 2018), and the decrease in the contribution 
of the respiratory-disease group to the sex gap in mortality is probably the consequence of the decrease in the 
number of male smokers and the simultaneous increase in that of female one.

The results point out another interesting finding: the narrowing of the gap is strongly related to the 
emergence of a female disadvantage from old-age diseases. This is consistent with higher incidence rates of 
dementia among women than among men, which is attributed to survival to higher ages among women 



(Beam et al. 2018). This paper has shown that women have always survived to higher ages than men, so the 
question is raised about why this discrepancy in mortality from old age related causes has only recently 
emerged. The answer is very likely to lie in the composition of the Old age category. During the nineteenth 
and early twentieth centuries up to a third of deaths among people aged 55 and over were attributed to old 
age, and it is likely that at this time this category included deaths really due to a range of causes such as 
circulatory diseases and cancers, which showed a compensatory increase as mortality attributed to ‘old age’ 
and ‘senility’ fell (Reid et al. 2015). During this period before the era of cigarette smoking, CVD and cancers 
are likely to been less differentiated by sex, and any sex-differential in senility will have been dwarfed by the 
presence of other causes. It is only in the last few decades that dementia has been recorded among the top 
causes of death, and this is possibly at least partly due to increasing longevity and better recognition and 
diagnosis.

It is possible to summarize that the explanations for the excess-male mortality during the first year of 
life at the beginning of the considered period and from neoplasms during the peak-years seem to have been 
found. On the contrary, the explanation for the higher male mortality from CVD is less clear, despite some 
contribution of cigarette smoking. Nikiforo and Mamaev (1998) after analysing several biological and social 
factors, conclude that: “neither the traditional single-factor hypotheses nor the multivariate approach seem to 
adequately explain male excess mortality from CVD.” (p. 1352). However, the analysis of the secular trend 
of the age-cause contribution to the total sex gap in longevity represents a key tool to help identify the causes 
contributing to the gap. 

Our study has several limitations. First, the reclassification method we used is a specific 
categorization designed for comparing the English and Welsh mortality experience over a long period and as 
such it will not be useful in a current clinical context. At the same time, a categorization used in a current 
clinical context would not be useful for the nineteenth century. We reclassified historic causes of death 
following the ICD 10 chapters, but several adjustments have been necessary. We regrouped some chapters 
into broader categories (e.g. “Perinatal and congenital”, “External causes”, and the residual category 
“Other”), and we did this for two reasons: firstly because if we considered all the ICD10 chapters or groups 
separately our analysis would consist of too many small groups which would be difficult to analyse and, 
secondly, most compellingly, for much of the nineteenth and early twentieth centuries it was not possible to 
look at these groups separately. Moreover, as explained above, some groups of causes (specifically 
diarrhoea-like diseases, tuberculosis, and old age) were singled out as groups because of their burden in the 
nineteenth century. Secondly, even after reclassifying causes of death, comparisons over time cannot be 
assumed always to represent real changes in mortality from particular causes. Secular trends may be affected 
by changes in coding practice, diagnostic fashion, and increased survival of the population (Lawlor et al., 
2001; Nikiforo & Mamaev, 1998; Reid et al., 2016 b). According to Lawlor et al. (2001), changes in coding 
practice and increased survival should affect men and women in the same way and would therefore not 
explain changes in the sex differences. However, the number of deaths from a specific cause of death could 
be different between sexes just because it was easier to identify a specific cause for one sex rather than the 
other. This is the case, for example, with breast cancer. Interpretation of time trends in mortality must always 
consider the ways that changes and trends in diagnosis, coding and categorisation may influence the results, 
and this is equally the case with analysis of the sex gap in mortality over time. Therefore, the results of the 
analysis carried out in this paper have no public health or clinical usability but they aim to provide a clearer 
picture of the reasons for the trend in sex-specific mortality differences over the time.

5. Conclusions

These findings show that the current advantage of female life expectancy in adulthood is a relatively 
new demographic phenomenon which has emerged since the late 19th century. This paper aimed to 
investigate the contribution of differences at specific age-classes and from specific causes of death to the total 
sex gap over this long time period. 



Caution must be used when comparing causes of death over a long time-period, but results indicate 
that the causes of the male disadvantage have clearly shifted from the differences occurring during the first 
year of life to those occurring in ageing people, and from causes particularly related to biological factors to 
those mostly related to non-biological factors. 

Further research is needed to better explain factors involved, to investigate the role of risks in labour 
activity for example, or factors responsible of the excess male mortality from circulatory diseases. However, 
the results of the decomposition carried out in this paper provide a long-run overview of the age and cause 
contribution to the total sex gap in England and Wales. 
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Other + Childbirth
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Other + Childbirth 

Genitourinary

Chapter XV 
Pregnancy, childbirth and the puerperium (O00-O99)

Other + Childbirth

Chapter XVI 
Certain conditions originating in the perinatal period 
(P00-P96)

Perinatal & congenital

Chapter XVIII 
Symptoms, signs and abnormal clinical and laboratory 
findings, not elsewhere classified (R00-R99)

Ill defined 

- *R54 Senility Old age 

Chapter XIX 
Injury, poisoning and certain other consequences of 
external causes (S00-T98)

External causes

Chapter XX 
External causes of morbidity and mortality (V01-Y98)

External causes

Chapter XVII  
Congenital malformations, deformations and 
chromosomal abnormalities (Q00-Q99)

Perinatal & congenital

Digestive



Appendix C

Table C.1: Age-cause-contribution in years to the total sex gap in 1881 in England and Wales

1881 RESULTS

Age 
class 

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 1.29669 0.00271 0.03956 0.04639 0.33079 0.00000 0.10565 0.00581 0.00041 0.00273 0.14723 0.31076 0.00288 0.02415 0.27762

1-14 0.21227 0.01127 0.03129 0.00228 0.00167 0.00000 0.03460 -0.02084 0.00294 -0.13377 -0.00990 0.07894 0.16077 0.03059 0.02245

15-24 -0.01682 -0.00802 -0.00149 -0.00267 -0.00046 0.00000 -0.07148 -0.00627 -0.00062 0.00111 0.00424 0.02033 0.10028 -0.05483 0.00307

25-34 0.08037 -0.02578 0.01726 -0.00644 -0.00035 0.00000 0.03009 0.00248 -0.02115 0.01411 0.01424 0.05897 0.17893 -0.18621 0.00421

35-44 0.33803 -0.00637 0.02290 0.00649 -0.00216 0.00000 0.13152 0.05287 -0.09364 0.05810 -0.00343 0.11138 0.17055 -0.11945 0.00928

45-54 0.47530 0.01453 0.01817 0.00749 -0.00492 0.00022 0.14528 0.01563 -0.11264 0.03540 0.00333 0.17864 0.13623 0.02784 0.01009

55-64 0.36337 0.02714 0.03489 0.01198 -0.00349 -0.00307 0.08581 0.01061 -0.06981 0.02073 0.00218 0.12804 0.08946 0.02261 0.00629

65-74 0.23109 0.05265 0.03137 0.00868 0.00070 -0.00075 0.02019 0.02716 -0.02499 0.01244 0.00041 0.05165 0.03311 0.01579 0.00268

75+ 0.12971 0.03907 0.01395 0.00067 0.00106 0.01502 0.00241 0.02982 -0.00550 0.00450 0.00446 0.01764 0.00070 0.00642 -0.00051

Total 3.11001 0.10721 0.20790 0.07487 0.32283 0.01143 0.48407 0.11727 -0.32501 0.01534 0.16278 0.95634 0.87291 -0.23311 0.33517

Source: Author computations using data from the Human Mortality Database and from Davenport, R. J. (2007), Annual deaths by cause, age and sex in 
England and Wales, 1848-1900. Economic and Social Data Services (SN5705). http://doi.org/10.5255/UKDA-SN-5705-1.

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 



Table C.2: Age-cause-contribution in years to the total sex gap in 1891 in England and Wales

1891 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 1.55745 0.00401 0.04847 0.04731 0.41531 0.00000 0.09656 0.00241 -0.00064 -0.00690 0.15373 0.45426 -0.00178 0.03889 0.30582

1-14 0.15346 0.00711 0.04419 0.01029 -0.00268 0.00000 0.00673 -0.02002 0.00260 -0.13527 -0.00894 0.08372 0.13192 0.01624 0.01758

15-24 0.05560 -0.01120 0.00691 -0.02188 -0.00031 0.00000 -0.04200 -0.02050 0.00359 -0.00447 0.03087 0.06911 0.16044 -0.11733 0.00236

25-34 0.17071 -0.01641 0.00317 -0.00630 -0.00003 0.00000 0.09896 0.00110 -0.01635 0.00966 0.01599 0.12792 0.15289 -0.20372 0.00385

35-44 0.36515 -0.01175 0.00622 -0.00114 -0.00020 0.00000 0.16806 -0.01045 -0.08062 0.03488 0.00506 0.21388 0.14363 -0.10923 0.00681

45-54 0.51210 0.01417 0.01389 0.00837 -0.00113 -0.00007 0.16212 0.00125 -0.11641 0.02386 0.00496 0.25876 0.11260 0.01873 0.01101

55-64 0.38989 0.04099 0.01879 0.01405 0.00004 -0.00284 0.07107 0.01643 -0.06080 0.01454 0.00036 0.18710 0.06700 0.01634 0.00683

65-74 0.20259 0.04532 0.01967 0.00364 -0.00167 -0.00933 0.01834 0.02828 -0.01725 0.00607 -0.00209 0.06524 0.02840 0.01411 0.00388

75+ 0.08307 0.03006 0.00914 0.00172 0.00006 -0.00013 0.00005 0.02282 -0.00359 0.00156 0.00211 0.01075 0.00236 0.00371 0.00247

Total 3.49002 0.10228 0.17044 0.05604 0.40939 -0.01236 0.57988 0.02134 -0.28946 -0.05608 0.20205 1.47073 0.79744 -0.32227 0.36060

Source: Author computations using data from the Human Mortality Database and from Davenport, R. J. (2007), Annual deaths by cause, age and sex in 
England and Wales, 1848-1900. Economic and Social Data Services (SN5705). http://doi.org/10.5255/UKDA-SN-5705-1.

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 



Table C.3: Age-cause-contribution in years to the total sex gap in 1901 in England and Wales

1901 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External 
causes

Other + 
Childbirth

Ill 
defined

<1 1.57456 0.00968 0.03806 0.04928 0.53849 0.00000 0.07517 0.00681 0.00008 0.02261 0.29017 0.30411 0.00531 0.02972 0.20507

1-14 0.11626 0.01173 0.01985 0.00769 0.00861 0.00000 -0.01418 -0.03012 0.00580 -0.08056 0.01951 0.04581 0.09852 0.02116 0.00245

15-24 0.16792 -0.00333 0.00484 -0.01940 0.00094 0.00000 0.02236 -0.00363 0.00049 0.01155 0.03439 0.05462 0.14730 -0.08234 0.00012

25-34 0.22233 -0.01763 0.00568 -0.01177 0.00036 0.00000 0.13187 0.01410 -0.02175 0.02411 0.03010 0.08335 0.15483 -0.17270 0.00177

35-44 0.33856 -0.01528 0.00705 -0.00588 -0.00049 0.00000 0.19189 0.00510 -0.08341 0.06093 0.01509 0.12267 0.14784 -0.11034 0.00339

45-54 0.49918 0.01965 0.00663 0.00224 -0.00120 0.00000 0.20383 0.01065 -0.11936 0.04797 0.00747 0.17048 0.12968 0.01639 0.00476

55-64 0.46875 0.05825 0.01604 0.01926 0.00073 -0.00451 0.09647 0.03175 -0.04655 0.03037 0.00241 0.14511 0.08897 0.02339 0.00705

65-74 0.31168 0.07607 0.02304 0.00870 -0.00018 0.01574 0.02134 0.05221 -0.00943 0.01355 0.00152 0.05098 0.03439 0.01977 0.00400

75+ 0.14075 0.04807 0.01213 0.00282 0.00005 0.01931 0.00223 0.02914 -0.00532 0.00432 0.00110 0.00683 0.00405 0.01528 0.00074

Total 3.83999 0.18722 0.13332 0.05293 0.54730 0.03054 0.73099 0.11601 -0.27945 0.13485 0.40176 0.98396 0.81090 -0.23967 0.22936

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.4: Age-cause-contribution in years to the total sex gap in 1911 in England and Wales

1911 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 1.41158 0.00056 0.02430 0.04788 0.52080 0.00000 0.03989 0.00171 0.00006 0.01036 0.33567 0.24797 0.00515 0.02144 0.15578

1-14 0.18081 -0.00082 0.02678 0.01980 0.00229 0.00000 -0.02632 -0.02653 0.01272 -0.04658 0.00202 0.09341 0.10990 0.01199 0.00215

15-24 0.15775 -0.00290 0.01214 0.01328 0.00057 0.00000 -0.01259 -0.02535 0.00540 0.00975 0.01337 0.05086 0.14879 -0.05587 0.00031

25-34 0.23600 -0.00053 0.00837 0.00779 -0.00035 0.00000 0.10678 -0.00831 -0.01611 0.02672 0.02003 0.08804 0.15861 -0.15435 -0.00068

35-44 0.30083 -0.00079 0.00116 0.00354 0.00003 0.00000 0.15516 0.01304 -0.09088 0.06181 0.00873 0.10430 0.14528 -0.10083 0.00029

45-54 0.45841 0.03206 0.00159 0.01215 -0.00029 -0.00025 0.16758 0.00740 -0.08284 0.05921 0.00611 0.13960 0.12384 -0.01185 0.00411

55-64 0.52106 0.07136 0.01255 0.01636 -0.00006 -0.00080 0.09500 0.09237 -0.01857 0.03511 0.00470 0.12795 0.08632 -0.00809 0.00685

65-74 0.43624 0.09632 0.01284 0.01008 0.00000 0.02230 0.02516 0.11063 0.01806 0.01560 0.00427 0.07726 0.03250 0.00699 0.00423

75+ 0.21731 0.07000 0.00573 0.00036 0.00000 0.04078 0.00213 0.05124 0.00155 0.00476 0.00464 0.02625 0.00671 0.00268 0.00048

Total 3.91999 0.26526 0.10545 0.13124 0.52298 0.06203 0.55279 0.21619 -0.17060 0.17672 0.39953 0.95565 0.81710 -0.28788 0.17352

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.5: Age-cause-contribution in years to the total sex gap in 1921 in England and Wales

1921 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 1.24461 0.00675 0.00826 0.04966 0.50518 0.00000 0.01982 0.00329 0.00163 0.01374 0.25252 0.24195 0.00906 0.02428 0.10848

1-14 0.18849 0.00478 0.01399 0.01671 0.00268 0.00000 -0.02301 -0.02105 0.01166 -0.06202 0.02325 0.09356 0.11298 0.00989 0.00507

15-24 0.10150 -0.00635 0.01059 0.02973 0.00020 0.00000 -0.11261 0.00283 0.01222 0.00502 0.00340 0.06784 0.15304 -0.06519 0.00078

25-34 0.16646 -0.00114 0.00818 0.00987 0.00051 0.00000 0.06070 0.05644 -0.01463 0.01721 -0.00009 0.07488 0.10274 -0.14936 0.00115

35-44 0.31064 -0.00545 -0.00035 0.01690 -0.00025 0.00000 0.16303 0.02868 -0.08881 0.06071 0.00189 0.14060 0.10732 -0.11576 0.00212

45-54 0.45015 0.02380 -0.00032 0.01529 0.00011 0.00010 0.15845 0.03224 -0.09743 0.05503 0.00131 0.17068 0.10981 -0.02193 0.00302

55-64 0.62197 0.06498 0.01392 0.01683 0.00003 0.00079 0.08688 0.11235 0.03116 0.05375 0.00037 0.16552 0.09133 -0.01943 0.00349

65-74 0.55823 0.10181 0.01624 0.00169 0.00006 0.02426 0.02067 0.15635 0.06790 0.02095 -0.00051 0.11518 0.04307 -0.01209 0.00265

75+ 0.30795 0.10725 0.00658 0.00145 0.00000 0.02191 0.00030 0.11197 0.01559 0.00444 0.00108 0.03141 0.00783 -0.00266 0.00081

Total 3.95000 0.29643 0.07708 0.15813 0.50853 0.04706 0.37422 0.48310 -0.06072 0.16882 0.28322 1.10163 0.73718 -0.35226 0.12759

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.6: Age-cause-contribution in years to the total sex gap in 1931 in England and Wales

1931 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 1.15993 0.00461 0.00989 0.03570 0.55581 0.00000 0.01581 0.00082 0.00190 0.01080 0.12050 0.29509 0.00695 0.04041 0.06166

1-14 0.31991 -0.00153 0.02834 0.02334 0.00555 -0.00019 0.00014 -0.01980 0.01656 -0.01399 0.00140 0.10301 0.13598 0.03703 0.00408

15-24 0.12582 -0.00245 0.02800 0.01987 0.00125 -0.00009 -0.09196 -0.02431 0.00929 0.00787 0.00175 0.03955 0.18503 -0.04835 0.00037

25-34 0.06801 -0.00883 0.00509 0.02317 0.00039 -0.00013 0.02682 -0.02651 -0.00751 0.00809 0.00055 0.04281 0.12969 -0.12556 -0.00006

35-44 0.30750 -0.00770 0.00918 0.04481 0.00028 -0.00005 0.15136 0.00816 -0.08398 0.03623 -0.00010 0.11992 0.11193 -0.08350 0.00095

45-54 0.54406 0.02472 0.00322 0.05708 0.00005 -0.00051 0.17007 0.07294 -0.09342 0.04532 0.00058 0.18797 0.11047 -0.03661 0.00219

55-64 0.63309 0.06622 0.00692 0.03582 0.00002 -0.00109 0.08537 0.17981 0.05229 0.03588 0.00058 0.12883 0.08493 -0.04407 0.00158

65-74 0.65502 0.12395 0.01241 0.02882 -0.00002 0.00483 0.01905 0.25547 0.12125 0.01417 0.00005 0.06522 0.03439 -0.02618 0.00161

75+ 0.34665 0.12016 0.00746 0.00732 0.00005 -0.00249 0.00118 0.16197 0.02980 0.00342 0.00002 0.02092 0.00514 -0.00908 0.00078

Total 4.15999 0.31914 0.11051 0.27594 0.56338 0.00028 0.37783 0.60855 0.04618 0.14778 0.12534 1.00332 0.80450 -0.29590 0.07314

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.7: Age-cause-contribution in years to the total sex gap in 1939 in England and Wales

1939 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.80929 0.00727 0.00871 0.03004 0.44770 0.00000 0.00712 0.00052 -0.00176 -0.00204 0.08245 0.14830 0.01675 0.03518 0.02905

1-14 0.23242 0.00116 0.01510 0.02014 -0.00564 0.00000 0.00138 -0.00678 0.01379 -0.00051 0.00415 0.02281 0.14892 0.01661 0.00130

15-24 0.17059 0.00596 0.02880 0.03126 0.00190 0.00047 -0.16207 -0.03080 0.01226 0.00240 -0.00011 0.02598 0.30820 -0.05368 0.00002

25-34 0.10946 -0.00144 0.00312 0.02294 0.00043 0.00061 0.01831 -0.02380 -0.00311 0.00671 0.00156 0.01332 0.21242 -0.14190 0.00031

35-44 0.27440 -0.00914 0.01076 0.05253 0.00079 0.00174 0.12960 0.00772 -0.07904 0.01330 0.00125 0.06954 0.13327 -0.05903 0.00111

45-54 0.61660 0.01184 0.00055 0.06821 -0.00045 0.00007 0.15993 0.18415 -0.07555 0.03099 0.00089 0.16252 0.11118 -0.03842 0.00070

55-64 0.92870 0.05963 0.00854 0.06439 0.00014 0.00017 0.10263 0.36621 0.07600 0.03270 0.00090 0.16204 0.09994 -0.04527 0.00069

65-74 0.77330 0.11685 0.01095 0.02563 -0.00004 0.00124 0.02498 0.36566 0.13195 0.01522 0.00028 0.08140 0.04147 -0.04349 0.00120

75+ 0.49526 0.13011 0.00656 0.01267 0.00000 0.00739 0.00194 0.24351 0.05940 0.00357 0.00024 0.03194 0.00708 -0.00948 0.00034

Total 4.41002 0.32224 0.09308 0.32781 0.44482 0.01167 0.28382 1.10640 0.13393 0.10233 0.09160 0.71785 1.07923 -0.33948 0.03472

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.8: Age-cause-contribution in years to the total sex gap in 1951 in England and Wales

1951 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.55802 0.00162 0.00815 0.01016 0.40299 0.00000 0.00248 0.00179 0.00137 -0.00065 0.02543 0.06849 0.02354 0.00959 0.00306

1-14 0.16377 -0.00045 0.00435 0.01306 0.01161 0.00000 -0.00138 -0.00316 0.01678 0.00255 0.00369 -0.00064 0.11031 0.00674 0.00032

15-24 0.18403 0.00325 0.00402 0.00573 0.00632 0.00000 -0.04644 -0.00128 0.01215 0.00432 0.00020 0.00582 0.20454 -0.01536 0.00076

25-34 0.11749 0.00538 0.00480 0.00655 0.00063 0.00000 -0.01663 0.00400 -0.00374 0.00072 0.00063 -0.00231 0.14932 -0.03212 0.00026

35-44 0.18836 0.00024 -0.00075 0.02590 0.00039 -0.00009 0.04125 0.05913 -0.03808 0.00403 0.00020 0.02877 0.08937 -0.02211 0.00011

45-54 0.69291 0.00523 -0.00204 0.05305 0.00003 -0.00007 0.09371 0.24363 0.05181 0.00416 0.00063 0.17898 0.07614 -0.01387 0.00152

55-64 1.38131 0.02679 0.00301 0.06174 0.00004 -0.00033 0.10068 0.51121 0.22741 0.01408 0.00068 0.39427 0.06018 -0.01949 0.00106

65-74 1.23812 0.07476 0.00406 0.04978 -0.00024 0.00117 0.04379 0.51227 0.23446 0.00878 -0.00039 0.30805 0.02779 -0.02675 0.00066

75+ 0.59601 0.11627 0.00158 0.01559 0.00032 -0.00625 0.00684 0.23983 0.11117 0.00346 -0.00037 0.12164 -0.00151 -0.01342 0.00088

Total 5.12002 0.23300 0.02717 0.24154 0.42209 -0.00557 0.22429 1.56741 0.61333 0.04146 0.03069 1.10307 0.73969 -0.12678 0.00863

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.9: Age-cause-contribution in years to the total sex gap in 1961 in England and Wales

1961 RESULTS

Age 
class 

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.37146 0.00363 0.00300 0.01207 0.28642 0.00000 -0.00042 0.00380 0.00299 0.00146 0.00121 0.03864 0.01458 0.00268 0.00139

1-14 0.15611 -0.00151 0.00398 0.00033 0.00632 0.00000 -0.00082 0.00488 0.01130 0.00889 0.00723 0.01628 0.09775 0.00152 -0.00005

15-24 0.28946 0.00020 0.00629 0.00243 0.00190 0.00000 -0.00071 0.00615 0.01759 0.00096 0.00050 0.00361 0.25698 -0.00626 -0.00017

25-34 0.17110 0.00519 0.00061 0.00622 0.00069 0.00000 -0.00254 0.02824 0.00651 0.00074 0.00041 -0.00242 0.14001 -0.01337 0.00082

35-44 0.22296 0.00559 -0.00394 0.01136 0.00001 0.00000 0.00718 0.13965 -0.05189 0.00158 -0.00010 0.01522 0.10434 -0.00671 0.00066

45-54 0.62681 0.00635 -0.00047 0.02409 0.00278 0.00000 0.01685 0.38957 0.02504 -0.00041 -0.00017 0.09918 0.06429 -0.00054 0.00023

55-64 1.57055 0.01334 0.00432 0.04181 -0.00029 -0.00011 0.03116 0.74700 0.34282 0.00210 0.00027 0.34541 0.05335 -0.01137 0.00074

65-74 1.59354 0.04273 0.00487 0.03808 0.00064 0.00035 0.02757 0.67515 0.37837 0.00212 -0.00046 0.42646 0.02134 -0.02443 0.00074

75+ 0.85802 0.09452 0.00130 0.02470 0.00047 -0.01148 0.00827 0.29009 0.19019 0.00039 -0.00082 0.27363 0.00207 -0.01647 0.00117

Total 5.86001 0.17004 0.01995 0.16109 0.29895 -0.01124 0.08655 2.28453 0.92291 0.01784 0.00807 1.21601 0.75472 -0.07494 0.00552

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.10: Age-cause-contribution in years to the total sex gap in 1971 in England and Wales

1971 RESULTS

Age 
class 

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.34476 0.00328 0.00315 0.00473 0.24560 0.00000 0.00000 0.00150 -0.00070 0.00307 0.01026 0.05688 0.00610 0.00048 0.01042

1-14 0.13396 0.00038 0.00791 0.00371 0.00635 0.00000 -0.00059 0.00226 0.01350 -0.00331 -0.00362 0.00253 0.09977 0.00424 0.00083

15-24 0.27110 0.00087 0.01311 0.00289 0.00449 0.00000 -0.00049 0.00654 0.01696 0.00120 -0.00001 0.01024 0.21900 -0.00472 0.00102

25-34 0.14954 0.00045 0.00425 0.00224 0.00241 0.00000 0.00112 0.03128 -0.00037 0.00110 0.00012 0.00269 0.11166 -0.00689 -0.00042

35-44 0.23525 -0.00098 0.00247 0.00855 0.00240 0.00011 0.00198 0.19112 -0.05717 0.00245 -0.00012 0.00843 0.08460 -0.00845 -0.00013

45-54 0.66214 0.00134 -0.00150 0.01261 0.00117 -0.00038 0.00445 0.57461 -0.02967 0.00055 0.00026 0.05215 0.05115 -0.00457 -0.00004

55-64 1.45970 0.00739 0.00309 0.02219 0.00052 -0.00055 0.01023 0.87871 0.30201 0.00212 -0.00049 0.20268 0.03776 -0.00638 0.00043

65-74 1.86588 0.01712 0.00950 0.02760 0.00113 0.00048 0.01120 0.91405 0.50633 0.00144 -0.00013 0.37782 0.01529 -0.01624 0.00031

75+ 1.15765 0.05174 0.00499 0.02322 0.00027 -0.01240 0.00694 0.38661 0.32370 0.00013 -0.00007 0.40680 -0.01299 -0.02180 0.00052

Total 6.27998 0.08158 0.04698 0.10774 0.26434 -0.01275 0.03485 2.98668 1.07459 0.00874 0.00621 1.12022 0.61233 -0.06435 0.01293

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.11: Age-cause-contribution in years to the total sex gap in 1981 in England and Wales

1981 RESULTS

Age 
class 

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.24368 0.00255 0.00094 0.00284 0.15793 0.00000 0.00000 0.00245 -0.00002 0.00629 0.00136 0.03119 0.00250 -0.00324 0.03889

1-14 0.07405 -0.00071 0.00271 0.00113 -0.00138 0.00000 0.00016 0.00316 0.00718 0.00314 0.00014 0.00482 0.05314 -0.00074 0.00131

15-24 0.26784 -0.00050 0.00826 -0.00060 -0.00089 0.00000 0.00026 0.00615 0.01358 0.00097 -0.00028 0.00690 0.23370 0.00034 -0.00005

25-34 0.16417 -0.00080 0.00413 0.00221 0.00328 0.00000 0.00023 0.02743 -0.01613 0.00070 0.00012 0.00648 0.13676 0.00004 -0.00026

35-44 0.20581 -0.00057 0.00080 0.00903 0.00076 -0.00012 0.00226 0.17090 -0.07420 0.00139 0.00000 0.00192 0.09014 0.00379 -0.00027

45-54 0.55138 -0.00213 0.00004 0.01309 0.00087 -0.00009 0.00224 0.52109 -0.06029 0.00234 -0.00026 0.01752 0.05227 0.00366 0.00104

55-64 1.31326 0.00311 0.00641 0.02454 0.00141 0.00034 0.00362 0.90373 0.22477 0.00199 0.00014 0.10437 0.03505 0.00189 0.00189

65-74 1.75392 0.01415 0.01044 0.01932 0.00048 0.00026 0.00442 0.93449 0.49312 0.00199 -0.00048 0.26647 0.01099 -0.00222 0.00049

75+ 1.41589 0.04282 0.01652 0.00537 0.00150 -0.01998 0.00504 0.44456 0.49277 0.00108 -0.00065 0.43870 0.00420 -0.01614 0.00011

Total 5.99000 0.05791 0.05025 0.07692 0.16395 -0.01959 0.01825 3.01394 1.08080 0.01989 0.00009 0.87836 0.61875 -0.01263 0.04314

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.12: Age-cause-contribution in years to the total sex gap in 1991 in England and Wales

1991 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.13961 -0.00004 0.00064 0.00220 0.07792 0.00000 0.00000 0.00129 0.00053 0.00166 0.00036 0.00602 0.00131 0.00204 0.04568

1-14 0.05734 -0.00024 -0.00215 0.00238 0.00512 0.00000 0.00019 -0.00002 0.00907 0.00217 -0.00041 0.00511 0.03441 0.00211 -0.00040

15-24 0.28524 -0.00003 0.01130 0.00022 0.00599 0.00000 -0.00017 0.00470 0.01260 0.00185 0.00031 0.00604 0.22661 0.01507 0.00073

25-34 0.23017 -0.00093 0.00696 0.00413 -0.00091 0.00000 0.00000 0.01941 -0.01000 0.00341 -0.00035 0.00847 0.17871 0.02010 0.00118

35-44 0.24904 -0.00050 0.00771 0.01621 0.00243 -0.00020 0.00081 0.11433 -0.05975 0.00415 0.00010 0.01134 0.12380 0.02659 0.00202

45-54 0.45542 0.00101 0.00540 0.02017 0.00248 -0.00056 0.00148 0.36568 -0.04786 0.00193 -0.00009 0.01555 0.07764 0.01038 0.00221

55-64 0.97260 0.00227 0.00274 0.02059 0.00026 0.00060 0.00122 0.67446 0.17293 0.00143 0.00014 0.05097 0.03416 0.00914 0.00168

65-74 1.53811 0.00493 0.01693 0.02227 0.00029 0.00178 0.00249 0.84059 0.46512 0.00199 0.00024 0.15422 0.01723 0.00880 0.00125

75+ 1.57247 0.03751 0.04872 0.00034 0.00131 -0.07784 0.00464 0.54281 0.69679 0.00089 -0.00033 0.34680 0.00636 -0.03579 0.00026

Total 5.50000 0.04399 0.09826 0.08851 0.09490 -0.07621 0.01066 2.56324 1.23942 0.01948 -0.00004 0.60451 0.70023 0.05845 0.05462

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd b), The 20th Century 
Mortality Files, 1901-2000 release. This is available at: https://webarchive.nationalarchives.gov.uk/20150908090558/http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-215593.

Note: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. 

https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593
https://webarchive.nationalarchives.gov.uk/20150908090558/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-215593


Table C.13: Age-cause-contribution in years to the total sex gap in 2001 in England and Wales

2001 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.08485 -0.00090 0.00240 -0.00051 0.05877 0.00000 0.00000 0.00204 -0.00011 0.00656 0.00581 0.00124 -0.00111 0.01066

1-14 0.01985 -0.00002 0.00397 -0.00036 0.00232 0.00000 -0.00012 -0.00048 0.00037 0.00179 -0.00212 0.01390 -0.00027 0.00088

15-24 0.22873 -0.00004 0.00883 0.00148 0.00488 0.00000 0.00034 0.00649 0.00935 -0.00065 0.00002 0.17556 0.01924 0.00322

25-34 0.26486 -0.00011 0.00619 0.00655 0.00005 0.00000 0.00037 0.02240 -0.00918 0.00236 0.00431 0.18772 0.03774 0.00647

35-44 0.22572 -0.00109 0.00716 0.03111 0.00177 0.00010 0.00124 0.06971 -0.04549 0.00682 0.00856 0.11811 0.02246 0.00526

45-54 0.37330 0.00050 0.00279 0.04903 -0.00121 0.00041 0.00066 0.23784 -0.03173 0.00491 0.01332 0.07461 0.01585 0.00633

55-64 0.73173 -0.00025 0.00218 0.04208 0.00100 0.00048 -0.00011 0.44151 0.14582 0.00261 0.04252 0.04066 0.01116 0.00208

65-74 1.17472 0.00531 0.01198 0.02201 -0.00023 0.00458 0.00045 0.62305 0.36543 0.00293 0.10392 0.02074 0.01214 0.00242

75+ 1.54624 0.02536 0.04318 -0.01402 0.00004 -0.32531 0.00421 0.60036 0.92384 0.00433 0.33653 0.00470 -0.05448 -0.00249

Total 4.65000 0.02876 0.08868 0.13736 0.06739 -0.31975 0.00704 2.00292 1.35829 0.03166 0.51287 0.63723 0.06271 0.03483

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (2017), The 21st Century 
Mortality Files. This is available 
at:https://www.ons.gov.uk/file?uri=/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/the21stcenturymortalityfilesdeathsdataset/curren
t/regdeaths2001to2016.xls.

Notes: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. Because of the modest contribution of the group Diarrhoea as a cause of death in 2001, it has been redistributed between Infectious diseases and 
Digestive diseases, depending on the specific cause.

https://www.ons.gov.uk/file?uri=/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/the21stcenturymortalityfilesdeathsdataset/current/regdeaths2001to2016.xls
https://www.ons.gov.uk/file?uri=/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/the21stcenturymortalityfilesdeathsdataset/current/regdeaths2001to2016.xls




Table C.14: Age-cause-contribution in years to the total sex gap in 2011 in England and Wales

2011 RESULTS

Age 
class

Total 
contribut

ion
Genitourinary Nervous 

system Digestive
Perinatal 

& 
congenital

Old age Tuberculosis Circulatory Neoplasms Infectious Diarrhoea Respiratory External
causes

Other + 
Childbirth

Ill 
defined

<1 0.09657 -0.00065 0.00198 0.00035 0.07549 0.00000 0.00000 0.00338 -0.00155 0.00282 0.00529 -0.00059 -0.00167 0.01172

1-14 0.02586 -0.00066 0.00086 0.00222 -0.00043 0.00000 -0.00022 0.00269 0.00994 0.00319 0.00012 0.00926 -0.00182 0.00071

15-24 0.13008 -0.00050 0.00625 0.00105 0.00150 0.00000 0.00031 0.00669 0.00553 0.00011 -0.00146 0.10889 -0.00145 0.00317

25-34 0.17713 -0.00043 0.00737 0.00551 0.00159 0.00000 0.00000 0.01977 -0.01242 0.00102 0.00276 0.14386 0.00205 0.00606

35-44 0.24449 -0.00089 0.00836 0.03492 -0.00190 0.00000 0.00032 0.06906 -0.03688 0.00343 0.00707 0.14717 0.00541 0.00844

45-54 0.31133 -0.00040 0.00797 0.05687 0.00079 -0.00021 0.00144 0.16160 -0.04483 0.00484 0.01339 0.09226 0.01196 0.00567

55-64 0.59127 0.00257 0.00197 0.05809 0.00175 0.00119 0.00096 0.30868 0.11229 0.00484 0.03883 0.04440 0.01011 0.00558

65-74 0.89575 0.00091 0.01543 0.03370 -0.00033 0.00569 0.00036 0.37765 0.33605 0.00273 0.08857 0.02593 0.00557 0.00349

75+ 1.41752 -0.00422 0.02511 -0.04745 0.00099 -0.76359 0.00411 0.48628 1.41681 -0.02045 0.37747 0.02677 -0.08232 -0.00198

Total 3.89000 -0.00428 0.07530 0.14526 0.07945 -0.75693 0.00728 1.43580 1.78494 0.00253 0.53202 0.59795 -0.05217 0.04285

Source: Author computations using data from the Human Mortality Database and from the Office for National Statistics (nd a), Deaths registered in 
England and Wales, 2011 - Table 5. This is available at: www.ons.gov.uk/ons/rel/vsob1/mortality-statistics--deaths-registered-in-england-and-wales--series-dr-
/2011/dr-tables-2011.xls.

Notes: Negative numbers mean that mortality is lower in that age group for males than females, and thus acts to offset the female advantage at other age 
groups. Because of the modest contribution of the group Diarrhoea as a cause of death in 2011, it has been redistributed between Infectious diseases and 
Digestive diseases, depending on the specific cause.

http://www.ons.gov.uk/ons/rel/vsob1/mortality-statistics--deaths-registered-in-england-and-wales--series-dr-/2011/dr-tables-2011.xls
http://www.ons.gov.uk/ons/rel/vsob1/mortality-statistics--deaths-registered-in-england-and-wales--series-dr-/2011/dr-tables-2011.xls



