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Life Expectancy and Mortality Trends .n Taiwan 

Gary l. T. Lu 

1. Purpose and scope 

The purpose of this report is to explain the correlation between the level of 

mortality and its pattern on causes of disease, and thus to trace the mortality trends 

in our community. Mortality is considered here primarily from the demoraphic 

rather than the medical point of view. 

In the methodology approach, that is the life table model and the pattern of 

mortality model of the U.N. announced in 1962 and by detailed in its Population 

Bulletin of No.6. 

The pattern of mortality model is regrouping of causes of deaths into 5 cate­

gories, those mortality patterns have a close relationship with the eo 0 value. When 

the mean length of life increases from 40 to 60 years, 60 to 70 and 70 years above, 

5 patterns of mortality consequently are changed. 

The assumption of the aforementioned two models comparation with the Tai­

wan data and finally lead to a distinctive picture on mortality and its trends. 

2. Life expectancy during 1948-1975 

Generally, the rates of crude death and infant mortality, and the mean length 

of life are used to indicate the levels of mortality. The crude death rate, defined 

as the annual number of deaths per 1000 population is heavily affe~ted by the age 

composition of a population; and infant mortality rate, defined as the number of 

deaths under one year of age per 1000 live births during a stated period of time 

is affected by errors in the registration of births. However, the mean length of 

life is a superior measure of the level of mortality, as it is not affected by the 

age structure of popUlation and is used in internatiohal comparisons so the eo 0 value 

is applied to this report. 

By table 1, the mean length of life for Taiwan has been lengthened by 22 
(70.2-48.4) years since 1948. For Japan it seems to be from 483 years in 1936 

to 69.8 in 1963. The recent gain in mean length of life have been smaller than 

before as indicating the average increase at 2.6, 0.7 and 0.4 years at different in­

terval. By the way it is estimated the expectancy life at birth will be up to 70 
years by 1980's. 
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Table 2. Expectation of Life at Birth, in Y wars, as Projected 

for 1970-1975 in 24 Regions and Taiwan (ROC) 

Region Life 
Expectancy 

.. ~~-. 

More developed regions 71.2 

Japan 73.3 

Northern Europe 72.5 

Australia and New Zealand 72.3 

Western Europe 71.8 

Northern America 71.4 

Southern Europe 70.9 

USSR 70.4 

Eastern Europe 69.9 

Temperate South America 67.3 

Less developed regions 53.9 

Micronesia and Polynesia 64.0 

Caribbean 64.0 

Republic of China (Taiwan)* I 
I 

* Figure provided by Gary L. T. Lu 

Ii 
Region 

II 
Middle America 

China (Mainland) 

II 
Other East Asia 

'I 

Tropical South America 

Western South Asia 

), Southern Africa 

II 

Northern Africa 

Eastern South Asia 

I! 

Middle South Asia 

Melanesia 

'I 

Eastern Africa 

Middle Africa 

II Western Africa 

Life 
Expectancy 

----~-----, 
61.7 

61.6 

61.3 
60.6 
54.4 

50.7 

50.5 

49.9 

48.8 

48.4 

44.5 
42.0 

41.3 

69.1 

Source: United Nations, Concise Report on The World Population Situation in 1970-1975 and Its 

Long-range Implications, p~ 18 0974) 

Table 3. Urban-Rural Differences of Life Expectancy- at Birth by Sex In 

Taiwan, 1972 

Male 
Whole area 

Urban area 

Area 

1) Five big cities 

2) 11 small cities 

3) 73 urbal townships 

Rural area 

1) 201 rural townships 

2) 30 aboriginal townships 

FeD1ale 

Whole area 

Urban area 
1) Five big cities 

2) 11 small cities 

3) 73 urban townships 

Rural are.a 

1) 201 rural townships 
2) 30 aboriginal townships 

Life Expectancy 
at Birth 

----______ 0_- _______ ~_ .. 

66.77 

67.66 

67.96 

67.07 

66.83 

65.89 

66.08 

60.85 

72.00 

72.84 
73.32 

71.75 

71.82 
71.41 

71.74 

63.54 

I 

I 
I 

Source: Ministry of the Interior 1972 Taiwan Demographic Fact Book pp. 566-573 
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Indices 

100.0 

101.3 

101.8 

100.4 

100.1 

98.7 

99.0 

91.1 

100.0 
101.2 
101.8 

99.7 

99.8 
99.2 

99.6 
88.3 



3. Historic Trends of Mortality 

For the study of long-term trends in cause of death the 50-category summary 

is too detailed; the United Nations has therefore regrouped all causes of death into 

5 major types .according to their responsiveness to public health programs and 

medical care. 

Group I. Infectious and parasitic diseases; influenza and pneumonia, and 

bronchitis below the age of 5 years (respiratory diseases). 

Group II. Cancer 

Group III. Cardiovascular diseases (diseases of the circulatory system) and 

bronchitis above the age of 5 years, 

Group IV. Violence (including accidents) 

Group V. Other diseases 

The United Nations has demonstrated how the pattern of cause-of-death Changes 

with the change in life expectancy. The result of the "model" is reported below: 

1) When the expectation of life at birth increases from 40-60 years, the proportion 

of deaths due to group I diseases (respiratory diseases,) decline. The proportion 

of deaths due to group II diseases (Cancer) and Group III dieseases (cardiovas­

cular diseases and bronchitis above the age of 5 years) increases, the proportion 

of deaths due to Group V diseases (other diseases) increases slightly. 

2) When the expectation of life at birth increases from 60 to 70 years, the pro­

portion of Group I diseases continues to de.cline, and that of Group II and 

Group III diseases continues to increase, but the increase is more rapid. The 

proportion of Group V diseases remains practically unchanged. 

3) When the expectation of life increases beyond 70 years, the trends previously 

observed for . Group I, II and III diseasese continue, while the proportion of 

deaths due to Group V diseases rapidly declines. 

4. Mortality changes and trends 

During the past 23 years (1952-'75) the mean length of life ranged from 58.6 

70.3 years. In table 4, The group II and III diseases have significantly increased. 

Cancer causes (GIl) about 18 percent of all deaths in developed nations in com­
parison with 13.7% of Taiwan in 1975. The disease of the circulatory system (GIII) 

have increased more rapidly than the above all other diseases, one more out of 

four persons died from group III disease in 1975. Group I and V diseases have 
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Table 4. Changes in Crude Mortality Rates. and Their Percentage 
Distributions, Taiwan 1952-1975 

I 
Expectation of 11 

life at birth 
Crude Mortality Rates Per 100,000 Population 

Year 

1975 

1970 

1965 

1960 

1955 

1952 

i for both sexes I 

I (in years) 

70.2 

68.2 

67.3 

64.4 

62.5 

58.6 

Percentage change 1952-1975 

Average change per year 

1975 

1970 

1965 

1960 

1955 

1952 

70.2 

68.2 

67.3 

64.4 

62.5 
58.6 

Percentage change 1952-1975 

Average change per year 

(1) Since 1960 

All 
Causes 

74,398 

68,117 

65,508 

72,485 

76,494 

76,053 

Group 
1(2) 

62 

72 
122 

172 

-85.0 

- 4.0 

Group 
II 

64 

56 
49 

39 

33 

30 

+113 
+ 4.9 

Percentage Distribution of Rates 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

13.3 

15.3 

23.5 
25.7 

36.7 
45.6 

-71 . 
! - 3.1 . I 
I 

13.7 
11.8 

9.4 

5.9 

3.9 

3.2 

+328 I 
+ 14.3 

(2) Including bronchitis above the age of five : 

G~up I G;up 

--1[~---r--· :: 
64 

76 

93 

48 

+ 7.4 

46 

37 

+73 
+ 3.2 

+171 I 
~~~-

28.0 

18.1 

12.3 

11.3 

11.0 

5.1 

+527 

+23 

13.8 

9.6 

8.8 
5.5 

Source: National Health Administration, Health Statistical, various years 

Group 
V 

146 

212 

239 

347 

409 

431 

-66 

- 2.9 

31.4 

45.2 

46.0 

51.6 

48.4 

46.1 

-32 

- 1.4 

shown a downward trend, but group V diseases had dropped slightly, decrease of only 

1% during the period 1952-75. These changes have conformed to the UN mort­

ality pattern model but group IV causes of death (accidents, sucide & homicide) 

included in the ten leading causes of death in 1960. It increases 7 % to every 

year. However deaths from violence have declined in England and the United 

States since 1900. 

It is expected that the mean le,ngth of life up to 70 in 1980's and since then 

the mortality changes will follow the UN mortality model so that in group II. and 

and III diseases will be increased rapdily and group I and V will drop at different 

degrees. If the social security system is operated with good effect the violence 

death may not be so significant. 

5. Summary 

As a result of better disease control measures and socio-economic development, 

Taiwan has made a very significant improvement in mortality after the Second 

World War. 
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Further gains in mean length of life by 22 years for the past 27 years from 

1948-1975. In comparison with the world countries, the main length of life in 

Taiwan is above all that of the less developed regions (70.2 in 1975) and should 

rank with those of the developed countries. However, there are still differentials, 

for instance it is lower in ,the aboriginal townships than in the urban townships 

being 8.4 years behind. This indicates an ample room for further extension of the 

life expectancy in particular for the rural and remote areas. 

It is estimated that the main length of life of Taiwan will be up to 70 years 

by 1980's. That is the mortality pattern will fall in the third stage of the U.N. 

mortality model in 1980's. As far as we know, cancer is primarily a disease of 

older adulthood. Deaths from this have increased as populations have grown older 

and cardiovascular diseases are heavily concentrated on the older ages; fertility rates 

decline and the age composition moves toward older ages. We believe that cancer 

and cardiovascular diseases will be the leading causes of deaths. 

Group IV "violence" though not a disease is a cause of death. There is little 

doubt that mortality from violence is not as intimately related to health conditions 

as mortality from other causes. Advances in medicine have certainly brought about 

a decline in mortality from violence. It is commonly believed that economic­

advancement tends to increases. mortality from violence. In case of Taiwan, it is 

hoped that the social security system can be strengthened and other related measures 

can be made. This is also a challenge to the public health, medical care, rural 

development, social improvement and policy making. 
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Method of Construction of Abridged Life Table 

Gary L. T. lu* 

In constructing life tables, calculation of the age-specific death rates IS the 

first step. The age-specifi,c death rate is the proportion of deaths of a particular 

age group in a fixed period to the number in that age group in mid-period. 

The process of constructing a life table is described below: 

1. Probability of Dying (nqx)-The value of nqx represents the probability of 

dying between the exact age x and the age x + n of a cohort. These probabilities 

are calculated from the age-specific death rate CnMx). Accordingly, the life table 

represents death statistics expressed as probabilites of death or other parameters. 

Its main value is to specify the risk of death or survival probability within a 

designed age interval. It is independent of the age structure ~f the population. 

It is very important to calculate the probability of dying Cnqx) in order to 

combine the death data with life table, because various functions of life table are 

all derived from it. There are many ways of smoothing the age-specific mortality 

rates. Herel) the Reed-Merrel method is used to obtain the values for q5 to q75 

in each life table of this issue.** 

In 1955 the Population Division of the United Nations Published a series of 

model life tables based on 158 life tables for each sex.2
) It has been widely used 

for the demographic research in the developing countries. It was used previously 

for adjusting the qo and ql' In this publication, however, the adjusted value of 
q(O) and q(l) are estimated on the basis of the "Regional Model Life Tables­

Model West" (Analey J. Coale & Paul Demeny).3) 
-". -- - ---- ---- ---- -----

* a. Visiting Professor, Graduate Institute of Statistics, National Chengchi t:niv,ersity (1970-1972). 

b. Demographer, Rural Health Division, Joint Commission on Rural Reconstruction. 
** The actual calculation applies the reference Table-value for converting nqx' The formula is 

nqx=l_e-n.nMx-0.008n'nM'x. which is adopted to calculate the mortal~ty in the United State; but for 
other country the results might be not so accurate, especially for the infant, so that some adjustment 
is needed to calculate the mortality rate of the two age groups of the youngest and the oldest; never­
theless it can adopt itself to most age group. 

1) L. J. Reed & Merrell, "A short Method for Constructing an Abridged Life Table", Handbook of 
of Statistical Methods for Demographers, pp. 12-15. 

2) Uuited Nations, Age and Sex Patterns of Mortality:' Model Life-tables for Under-developed Countries. 
3) Ansley J. Coale & Paul Demeny, Regional Model Life Table and Stable Population. 
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Since mor~ality data of sufficient reliability are available from age 5 to 44 

for Taiwan, the eight quinquennial age groups, 5-9 to 40-44, were used to deter­

mine the mortality level by interpolation. The average of the eight mortality 

levels was utilized to determine, in turn, lqO and 4ql by interpolation from the 

model life tables. The procedure is illustrated below for males registered in cities 

ill 1969. 

Mortality I 

Age level 

(1) 

5 22 

Model I Registered ! 

q(x) I q(x) : 

(2) .' (3) : - --------1------- ----

Difference Difference between! Actual mgortality 
between two adjoining level/ level of registered 

(2) and (3) Model q(x) i q(x) 
(42=(D_-(3)! __ C5X _____ L {§) = (l) + (i)/(5) 

3.42 3.29 0.13 1.19 22.10924 

10 21 3.83 2.89 0.94 1.02 21.92157 

15 22 5.23 5.04 0.19 1.52 22.12500 

20 21 9.57 7.57 2.00 2.28 21.87719 

25 21 9.78 8.96 0.82 2.45 21.33469 

30 21 11.07 10.50 0.57 2.79 21.20430 

35 15.29 0.16 3.37 20.64095 

40 19.72 0.40 4.32 21.09259 

Total 172.30553 

Average . 21.53819 

Mortalitr Level 

InterEolated for Model -
21 22 21.5382 

lQo 40.91 30.75 35.44 

4Ql 9.59 6.10 7.71 

2. Survivors at Exact Age x (U-The value of Ix represents how many 

persons out of an initial cohort of 100,000 survive _ to the exact age x if the 

probability of death within ages x to x + n is nqx' In the life table the radix is 

generally taken as 100,000 persons for the convenience of calculation and comparison. 

The formulae are: ndx = nqx' Ix and Ix+n = Ix - ndx' 

3. Number of Deaths Cndx)-The value of ndx indtcates how many persons 

died from age x to x + n in accordance with the mortality probabilities given above. 

od, is obtained by multiplying the sunrivors to age x with the mortality probability 

of the age group, (x, x+n). Thus ndx=nq,. 1,. nd, is also equal to the difference 

between the number surviving to age x and the number surviving to age x + n, 

i.e. nd, = Ix -lx+n' However, deaths of the last age group must .be equal to the 

survivors of the same group because all persons of that group must die. 

4. Person years of the Stationary Population CoLx) -nLx represents the number 

of years lived by the persons from exact age x to the age x + n. While an accurate 
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determination of nLx values is not usually possible in constructing the life table, 

it is generally assumed that the deaths of each age are evenly distributed between 

the two birthdays, so that the person-years of L(5) to L(75) are obtained as the 

simple average of the survivors to ages x and x+n. nLx=j-(Lx+Lx+n). Thus, 

nLx can also be regarded as the number of persons in age group x to x + n in a 

stationary population, i.e., in a population in which there is the same number of 

births each year, deaths are deliminated by the life table, and there is no migration. 

The number of person-years in the last age group is approximately equal to the 

deaths divided by the central death rate of actual population. The formula is 

.. Lx =_ooii- . 
00 x 

However, for the infants and young children, mortality changes rapidly with 

age, even within the interval of single year. So it is not reasonable to apply the 

linear formula because the deaths are not distributed evenly throughout the age 

interval, but are largely concentrated in the earlier period. Accordingly the earlier 

deaths occur, the more'the person-years lost to a cohort. In calculating L(O) and 

L(1) the single average is not valid. On the contrary, unequal weighting factors 

must be used to obtain satisfactory results. The formulae given in the "Regional 

Model Life Tables" are applied to calculate L(O) and L(l) in each life table. 

The formulas are as below.4) 

lLo=Kolo+ (l-Ko) l~ 

4Ll =Kt1 1 + (4-Kl) 15 

Ko=0.0425+2.875 lqO, for males 

Kl = 1.653 - 3.013 lqO 

Kl = 1.524 - 1.625 lqO 

Ko = 0.050 - 3.000 lqO' for females 

Kl = 1.524- 1.625 lqO 

Various methods can be used to estimate the person-years yielding some-what 

different results. This has to be remembered while utilizing this and other 

parameters of life tables. 

5. 'Cumulative Survival Years of Stationary Population (Tx)-Tx represents the 
cumulative years that persons who have survived to exact age x will live. The 

formula is .. 
Tx=~ nL" or Tx=Tx+l+nLx 

t=x 

4) Ibid. p. 20. 
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