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THE ASSESSMENT OF PREVENTABLE INFANT AND CHILD DEATHS 
IN DEVELOPING COUNTRIES: SOME APPLICATIONS OF A NEW INDEX 

Stan D'Souzaa 

Those concerned with health policy in developing coun
tries feel a growing need for indicators that can assess 
the level of "preventable deaths" and provide simple 
measures of the efficacy of health programmes aimed at 
reducing such deaths. This is particularly important in 
view of the problems of scarcity of resources and choice 
of strategies facing the developing world today (1). The 
need for sorting out priorities in the area of health inter
ventions has assumed increasing importance with the 
"structural adjustments" recently imposed on poor 
countries as a prerequisite for financial assistance (2). 

~pproaches to the development of a preventable death 
ind~x (POi), as well as background material regarding 
various measures used, have been described in detail 
elsewhere. b It is demonstrated how a statistical trans
formation of the infant mortality rate (IMR) can be utilized 
to define a new infant mortality index (IMI). In this article 
the use of the l~I r~ther than the IMR for health policy is 
stressed. Apphcat1ons to developing countries in Asia 
and Africa are provided to indicate the usefulness of 
such an index. 

Th~ experience of ~eveloped countries at early stages of 
their devE:lopment. ·~ of great value in the understanding 
of mortality trans1t1on, as well as the relationship be
tween overall death rates and cause-of-death struc
ture (3). However, improvements in health technology, 
and the complex social and cultural settings of low
income countries, impose caution in the use of such 
~xperienc!· The mortality declines registered in develop
ing countries such as China, Cuba and Sri Lanka provide 
important material for the selection of standards. With
in-country mortality differentials, whether based on 
socioeconomic, ethnic or sex differences, can also serve 
as appropriate frameworks to determine preventable 
deaths. The experience of Matlab, a rural field station of 
the International Centre for Diarrhoeal Disease Research, 
B~ngladesh (l~DDR.B), is important for documenting 
vital events with a degree of accuracy not otherwise 
available in the region. The data, in spite of some limita
tions, provide valuable insights into the cause-of-death 
structure as well as the linkage with mortality levels and 
the implications of social prejudices resulting for exam-
ple, in higher female mortality (4). ' 

The study by Walsh & Warren (5) provides criteria for 
assessing ~hich causes of death might be considered 
preventable in terms of establishing country priorities for 
mortality reduction. They included the following fac
tors: 

• prevalence/incidence of the disease; 
• "!"orbidity or severity of disability caused; 
• risk of mortality; 
• feasibility of control (including relative efficacy and 

cost of intervention). 
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Clearly. there are few developing countries where data 
on all these factors are available. However, qualitative 
~pproaches are possible using as a standard the expe
rience of the cause-of-death structure prevailing in coun
tries where such data do exist. Historical data sets can 
also fulfil this role. In Table 1, the major infectious dis
eases endemic in the developing world have been clas
sified into three groups of priorities for disease control 
based on prevalence of the disease, mortality. morbidity 
and feasibility of control. Quantitative data on which 
these classifications have been constructed are to be 
found in the paper by Walsh & Warren (5). 

Some epidemiological measures 

The assessment of the number of preventable deaths 
through health programmes can be made by small-area 
controlled studies. Estimates of the deaths averted can 
be obtained by comparing results against a baseline that 
includes both treatment and control areas. The use of 
control areas raises ethical problems in the design of 
mortality studies. Health care with known and feasible 
methods of averting deaths should not be deliberately 
withheld from a population unless there are justifiable 
constraints of a logistic and financial nature. Alternative
ly. progress in a study area can be assessed by com
paring results with its own baseline and with national 
population results if available, and the number of deaths 
averted and person-years of life saved can thus be esti
mated (6). The indicator "person-years of life saved" 
gives substantial weight to saving children's lives. One 
may also consider an index which takes into account an 
age-discounting factor leading to the notion of the dis
counted person-years of life. In this case, a discounting 
factor is applied that decreases the input of each person
year with time. 

A measure of the number of "healthy days of life lost" 
has been developed to assess quantitatively the relative 
in:iportance of different diseases in developing coun
tries. The impact of the disease in a community is meas
ured by the number of healthy days of life which are lost 
through illness, disability and death as a consequence of 
disease (7). A comparison of the number of healthy days 
saved by various health interventions and their costs 
provides criteria for the determination of which causes 
are, in fact, preventable within a realistic set of priorities 
and the capability of a particular country. 

The disadvantage of these epidemiological measures as 
a policy tool is that they can only be developed within the 
context of small-area studies. Even in the case of the 
Matlab information system, one of the best in the devel
oping world, data on costs of interventions are usually 
not available (8). 

Some demographic indicators used 

Monality levels 

The uti.lization of the neonatal, infant and child ( 1-4 years) 
mortality rate and the crude death rate as indicators of 
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TABLE 1. PRIORITIES FOR DISEASE CONTROL IN THE DEVELOPING WORLD BASED 
ON PREVALENCE, MORTALITY, MORBIDITY AND FEASIBILITY OF CONTROL 

TABLEAU 1. DEGRiS DE PRIORITi DE LA LUTTE CONTRE LA MALADIE DANS LES PAYS EN DiVELOPPEMENT 
EN FONCTION DE LA PRWALENCE, DE LA MORTALITi, DE LA MORBIDITi 

ET DES CARACTiRISTIOUES DE LA LUTTE 

Category /infection - Cat'90fie/infection 

1. High - Elev'8 

Diarrhoeal diseases - Maladies diarrMiques . . . . 
Measles - Rougeole . . . . . . . . . . . . . . . . 
Malaria - Paludisme . . . . . . . . . . . . . . . . 
Whooping cough - Coqueluche . . . . . . . . . 
Schistosomiasis - Schistosomiase . . . . . . . 
Neonatal tetanus - T 6tanos n6onatal . . . . . . 

2. Medium - Moyenne 

Respiratory infections - Infections des voies 
respiratoires . . . . . . . . . . . . . . . . . . . . . 

Poliomyelitis - Poliorny61ite 

Tuberculosis - Tuberculose 

Onchocerciasis - Onchocercose . . . . . . . . . . 

Meningitis - M6ningite . . . . . . . . . . . . . . . . 

Typhoid fever - Fitvre typhoide . . . . . . . . .. 

Hookworm - Ankylostomiase . . . . . . . . . . . 

Malnutrition . . . . . . . . . . . . . . . . . . . . . . 

3. Low - Faible 

South American trypanosomiasis (Chagas' disease) 
- Trypanosorniase am6ricaine (maladie de 
Chagas) ...................... . 

African trypanosomiasis Trypanosomiase 
africaine ...................... . 

Leprosy - Ltpre . . . . . . . . . . . . . . . . . . . 
Ascariasis - Ascaridiase . . . . . . . . . . . . . . 

Diphtheria - Dipht6rie . . . . . . . . . . . . . . . . 
Leishmaniasis - Leishmaniose . . . . . . . . . . . I 
Giardiasis - Giardiase . . . . . . . . . . . . . . . 
Filariasis - Filariose . . . . . . . . . . . . . . . . 
Dengue ...................... . 

Source : Reference (7} - RM•ence (7}. 

Reaaons for assignment to this category - Raisons de I' affectation 6 cane cat6gorie 

High prevalence, high mortality, high morbidity, effective control possible -
Forte pr6valence, forte mortalit6, forte morbidit6, lune efficace possible 

High prevalence, high mortality, no effective control - Forte pr6valence, forte 
mortalit6, pas de lutte efficace 
High prevalence, low mortality, no effective control - Forte pr6valence, faible 
mortalit6, lutte efficace 
High prevalence, high mortality, control difficult - Forte pr6valence, forte 
mortalit6, lutte difficile 
Medium prevalence, low mortality, high morbidity, control difficult -
Pr6valence moyenne, faible mortalit6, forte morbidit6, lutte difficile 
Medium prevalence, high mortality, control difficult - Pr6valence moyenne, 
forte mortalit6, lutte difficile 
Medium prevalence, high mortality, control difficult - Pr6valence moyenne, 
forte mortalit6, lutte difficile 
High prevalence, low mortality, control difficult - Forte pr6valence. faible 
mortalit6, lune difficile 
High prevalence, high morbidity, control complex - Forte pr6valence. forte 
morbiditlt, lutte complexe 

Control difficult - Lutte difficile 

Low prevalence, control difficult- Prltvalence faible, lutte diffteile 
Control difficult - Lutte difficile 
Low mortality, low morbidity, control difficult - Faible mortalit6, faible 
morbiditlt, lune difficile 
Low mortality, low morbidity - Faible mortalitlt, faible morbidit6 

Control difficult - Lutte difficile 

changes in mortality levels, can be illustrated from 
Matlab data (Fig. 1). The data cover the period 1966-
1984 during which time several major events occurred in 
the country. The two major peaks in the infant mortality 
rate correspond to periods of stress during the liberation 
struggle of 1970-1971 and the famine during 1974-
1975. The neonatal mortality rate is generally high, 
between 60 and 90 per 1 OOO, indicating high levels of 
tetanus and deaths classified as "certain diseases of 
infancy". It is interesting to note that the peak in the 
postneonatal rate suggests a large number of deaths due 
to malnutrition during the period of food shortage of 
1974-1975. The child mortality rate also shows two 
peaks and is thus a more sensitive mortality indicator 
than the crude death rate which moves more slowly. 

In most developing countries, medical validation of 
cause of death is not practicable. Lay reporting systems 
have been used to obtain information on causes of 
death (9). Within the Matlab area, data on causes of 
death have been collected through non-medical person
nel. Problems related to classification have been found 
to be quite important. Three sources of classification 
errors may be mentioned - respondent bias, inter
viewer bias, and local versus medical perception of dis
ease (10}. 

Conceptual problems are also inherent in the classifica
tion of cause-of-death data. Death is rarely monocausal 
and the selection of one underlying cause may not 
always be easy. Diseases with severe complications, 
such as malnutrition, measles and malaria, may be over
looked in the classification process. The use of the con
cept '' cost per death averted'' may be fraught with prob
lems. Averting a death from a particular cause may nev
ertheless result in an individual dying of another cause 
within a short period of time. For example, oral rehydra
tion therapy is known to be a low-cost treatment for 
dehydration and deaths from watery diarrhoea. To con-

Figs 2A&28 show cause-of-death patterns of child 
mortality from selected diseases in Matlab from 1975 to 
1981 . Apart from the higher mortality rates during the 
difficult period of 1975, it is worth noting the uniform 
pattern of diseases as well as the consistently higher 
female mortality in most categories. This sex differential 
in mortality would appear to be largely prevent
able (4). 

Wld hlth srarisr. quan., 4211989) 



- 18 -

FIG. 1 
INFANT (NEONATAL AND POSTNEONATALt MORTALITY RATE, CHILD (1-4 YEARt DEATH RATE 

AND CRUDE DEATH RATE IN MATLAB (BANGLADESHt, 1988-1982 
TAUX DE MORTALld INFANTILE (NEONATALE ET POST-NEONATALEt, 

TAUX DE MORTALITE POST-INFANTILE (1-4 ANSt 
ET TAUX BRUT DE MORTALITE A MATLAB (BANGLADESHt, 1988-1982 
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elude that a death due to diarrhoea which has been 
averted is necessarily a life saved may be incorrect. Mal
nourished children at high risk of death due to diarrhoea 
are also at high risk of dying from a number of other 
causes. 

Infant mortality rate as a health-policy indicator 

The infant mortality rate (IMR) has been extensively used 
as an indicator of the overall mortality level for a country. 
It is sensitive to changes in prevailing levels of public 
health. Modern medical technology-in particular immu
nization-can reduce infant mortality rates within a rela
tively short period of time. 

Estimates and projections of the IMR from 1950 to 2025 
are routinely prepared by the United Nations Population 
Division. According to this source, the IMR in less devel
oped countries fell from over 150 per 1 OOO in 1950-
1955 to about 100 per 1 OOO in 1975-1980. During the 
correspondig periods, the rates in the areas of highest 
infant mortality-Africa and South Asia-fell from 180 
per 1 OOO to around 120 per 1 OOO. Developed country 
rates for the same periods were about 55 and 19 per 

1 OOO respectively. One would expect greater declines in 
mortality for developing than developed countries since 
the control of infectious diseases is clearly more easily 
achieved than a reduction in mortality from congenital 
defects. 

There are, however, two major limitations with the use 
of the IMR as an overall mortality indicator for guiding 
health policy. First, as just noted, falls in the IMR are not 
evenly distributed in terms of the difficulty of mortality 
control. A drop of 10 points from an initial IMR level of 
180 per 1 OOO is much more easily achieved through 
health intervention than an equivalent drop from an initial 
IMR level of 55 per 1 OOO. Furthermore, the linkage of the 
IMR to a particular cause-of-death structure is not 
clear. 

A new index of preventable infant and child 
deaths 

The necessary link between mortality levels and cause
of-death structure has been the subject of an earlier 
study by Bourgeois-Pichat (11). He considered causes 
of death under two broad classes-endogenous and 

Rllpp. trimest. sretist. unit. mond., 42 (19891 



- 19 -

FIG. 2A 
SELECTED DEATH RATES, BY SEX AND CAUSE, FEMALES, 

1-4 YEARS, MATLAB (BANGLADESH), 1971-1981 
TAUX DE MORTALITE CHOISIS PAR SEXE ET PAR CAUSE, SEXE FIMININ, 

1-4 ANS, MATLAB (BANGLADESH), 1971-1981 
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exogenous. Using the metaphors of "hard rock" and 
··soft rock·· respectively, Bourgeois-Pichat argued that 
the exogenous causes of death (external) could be con
trolled by public health measures, immunization and anti
biotics. This would be the metaphorical equivalent of 
erosion of the soft rock. The declining proportion of 
deaths from infectious diseases to deaths from all 
causes provided evidence of this phenomenon. Evi
dence on the epidemiological transition in China ( 12) 

Wld hhh statist. quan .. 42 (19891 

reinforces this hypothesis. However, there are growing 
indications of the need for social development to ensure 
continued falls in mortality levels, particularly in the con
trol of such diseases as diarrhoea. 

It is clear from the preceding sections that several indi
cators are required to estimate preventable deaths. A 
single indicator would be totally insufficient to describe 
the complex process as a result of which deaths can be 
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FIG. 28 
SELECTED DEATH RATES, BY SEX AND CAUSE, MALES, 

1-4 YEARS, MATLAB (BANGLADESH), 197&-1981 
TAUX DE MORTALITE CHOISIS PAR SEXE ET PAR CAUSE, SEXE MASCULIN, 

1-4 ANS, MATLAB (BANGLADESH), 1971-1981 
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classified as preventable. In this anicle, a logistic trans
formation is proposed in order to distribute the degree of 
difficulty in achieving funher monality declines more uni
formly (13}. The infant monality index (IMI) is defined 
as: 

IMI = 100 - A (In {~,qo) + s}) 
with a scale from O (IMR = 5 per 1 000) to 100 
(IMR = 300 per 1 000), and where A and 8 are con
stants defined by the high and low points of the scale. It 
should be noted immediately that values of the IMR 
higher than 300, which are known to have occurred in 
the past, would appear after transformation as an IMI 
greater than 100; IMR values lower than 5 would 
become negative IMI values. Under these assumptions 
A= -22.4 and 8 = 0.8473. 

First approach 

In this approach it is assumed that data on causes of 
death and cost-feasibility of health interventions are not 
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available. Since a transformation of monality measures 
can better ponray the difficulty involved in preventive 
disease control, an appropriate first approximation of a 
POi is taken as: 

POi (study population) = IMI (study population) -
(standard population). 

If we assume that in the case of infant monality a value of 
the IMI = 30 reflects the beginning of the hard rock of 
monality (i.e. this value is taken as an indication of the 
elimination of most preventable diseases of infectious 
and parasitic origin), then : 

POi (study population) = IMI (study population) - 30. 

The values of the POi would range from O to 70 for 
developing countries (for which the minimum IMI value is 
set at 30). A set of POi values is to be found in Table 2. 

Rapp. trimast. statist. sanit. mond., 4211989) 
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TABLE 2. CORRESPONDENCE BETWEEN LEVELS OF INFANT MORTALITY AND 
THE INFANT MORTALITY INDEX (IMI) AND PREVENTABLE DEATH INDEX (PDI) 

TABLEAU 2. CORRESPONDANCE ENTRE LES NIVEAUX DE MORTALITE INFANTILE, 
L'INDICE DE MORTALITE INFANTILE (IMIJ ET L'INDICE DES DEdS EVITABLES (PDIJ 

, «lo• rounded 
1 «lo• arrondi 

,«lo value 
,«lo r6el 

IMI POi 

0.300 (0.300) 100 70 
0.215 (0.215) 90 60 
0.150 (0.150) 80 50 
0.100 (0.100) 70 40 

0.070 (0.068) 60 30 
0.045 (0.044) 50 20 
0.030 (0.029) 40 10 

0.020 (0.019) 30 0 
0.010 (0.012) 20 
0.008 (0.077) 10 
0.005 (0.005) 0 

• Probability of dying before aga 1 - Probabilit6 de mourir avant rage d·un an. 

Negative values of the POi could mean erosion of the 
hard rock and can be utilized for measures of mortality 
control in developed countries. Clearly other standards 
can be selected depending on what may be considered 
feasible for particular regions. 

Second approach 

In this case it is assumed that data on mortality patterns 
are available, at least indirect estimates, and that there is 
information on the cost-feasibility structure for certain 
health interventions. In this case, we define: 

M; = death rate due to cause i 
M = death rate due to all causes 
CFi = cost-feasibility factor (taking values be

tween O and 1) for preventing cause of 
death i. 

This factor may be a complex function measuring such 
factors as cost, feasibility. acceptability. etc. of mortality 
control methods. A value of CFi = 0 corresponds to the 
situation of prohibitive costs and logistical problems for 
basic preventive measures; when low-cost feasible ap
proaches to mortality prevention are available. CFi "" 1. 
We may then express the index as: 

POi (study population) = IMI · l; (%° · CFt) 
I 

A simple example may illustrate the construction of the 
POi. Let us assume that there are only two types of 
causes of death: type a due to infectious and parasitic 
diseases and type b due to congenital defects. Also let 
us assume that: 

~ CFa = IMI · f,w M . 1 + ~ OJ 
=IMI·~ 

i.e. the IMI multiplied by the proportion of all deaths due 
to infectious and parasitic diseases. 
In this simplified case, the POi definition used in the 
second approach can be related to that given in the first 
approach and the index may be rewritten as: 

IMI- POi = IMI- IMI ·% 
= IMl(1 - ~) 

=IMI-~ 
the proportion of the IMI due to congenital 
defects (hard rock level) 

= IMI (standard population) 

Wld hlth starist. quan., 42 (19891 

Bourgeois·Pichat classification - Classification de Bourgaois·Pichat 

Soft rock - Roche tendre 
(large percentage of deaths of infectious origin - pourcentage 
imponant de dikes d' origine infectieuse) 

Intermediate rock - Roche intermediaire 
(funher declines possible through social development -
nouvelles diminutions possibles grAce au developpement 
social) 

Hard rock - Roche dure 
(large percentage of deaths due to congenital anomalies and 
certain perinatal causes - pourcentage important de deces dus 
aux anomalies congenitales et II certaines causes perinatales) 

i.e. POi (approach 2) = IMI - IMI (standard population) 
= POi (approach 1) 

If one does not have data on cause-of-death structure, 
one may utilize the indirect estimates of Mi/M obtained 
from the cause-of-death tabulations of Preston et al. (3). 
When detailed CFi information is not available, one can 
utilize, with suitable adjustments, values provided by 
Walsh & Warren (5). 

Table 2 presents values of 1q0 (probability of dying 
before age 1) and corresponding values of the IMI. A line 
to denote a possible distinction between the hard and 
soft rock of mortality is set below a value of 
1q0 = 0.030. This implicitly assumes that for an infant 
mortality rate below 30 per 1 OOO live births, there are 
few deaths of infectious and parasitic origin. A second 
dotted line has been set at an infant mortality rate of 100 
per 1 OOO, above which substantial mortality declines 
are unlikely without some improvements in social struc
tures and environmental health. The term "intermediate 
rock·· has been utilized to describe the cause structure of 
infant mortality between these two limits. In particular. 
the control of diarrhoeal diseases is of paramount impor
tance for any further declines in infant mortality. 

Table 3 presents a transformation of the child mortality 
measures (4 q1). being the probability that a child will die 
between his or her first and fifth birthdays. Here the high 
point for 4q1 has been set at 0. 150 and the low point at 
0.002. The division between hard and soft rock is 
defined as a value of 4q1 = 0.008. 

Some applications 

The epidemiological transition in China first began in the 
cities and then progressed through the rural areas. Apart 
from infectious diseases. malnutrition and high fertility 
contributed to the extremely high infant mortality 
rates. 

Table4 provides IMR values from 1950 to 1982. The 
initial value of 252 per 1 OOO in 1950 had decreased to 
200 by the year 1959. However, the gains made prior to 
the Great Leap Forward of 1958 were to some extent 
countered by subsequent events including a period of 
famine, resulting in a sharp rise in infant mortality rates. 
The IMR rose to 330 per 1 OOO in 1960 before falling 
back to 193 in 1962. Thereafter the IMR fell rapidly to 
100 per 1 OOO in 1972 and was estimated at 45 per 
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TABLE 3. VALUES DENOTING LEVELS OF CHILD MORTALITY INDEX '4q,) AND PREVENTABLE DEATH INDEX 
TABLEAU 3. VALEURS DENOTANT LES NIVEAUX DE L'INDICE DE MORTALITE POST-INFANTILE '4q1) 

ET DE L'INDICE DES DECES EVITABLES 

4q 1 • (roundedl Actual 4 q 1 value 
4 q 1 • (arrondil 4 q1 (r6eQ 

0.150 (0.150) 
0.100 (0.100) 
0.070 (0.068) 
0.045 (0.044) 
0.030 (0.029) 
0.020 (0.019) 
0.010 (0.012) 

0.008 (0.008) 
0.005 (0.005) 
0.003 (0.003) 
0.002 (0.002) 

Index value 
Valeur de rindice 
IMI POi 

100 70 
90 60 
80 50 
70 40 
60 30 
50 20 
40 10 

30 0 
20 
10 
0 

Bourgeois-Pichat classification - Classification de Bourgeois·Pichat 

Soft rock - Roche tendre 
(large percentage of deaths of infectious origin - pourcentage 
important de deces d' origine infectieuse) 

Hard rock - Roche dure 
(predominance of congenital anomalies and certain perinatal 
causes - predominance des anomalies congenitales et de 
certaines causes perinatales) 

• This index of child mortality is the probabiity of dying between the first and fifth birthdays - Cet indice de mortalit6 post-infantile est la probabiit6 de mourir entre le premier et 
le cinqu..,_ anniversaire. 

TABLE 4. COMPARATIVE INFANT MORTALITY RATE (IMR) AND INFANT MORTALITY INDEX (IMI) 
VALUES FOR CHINA, 1952-1982 

TABLEAU 4. COMPARAISON ENTRE LE TAUX (IMRI ET L'INDICE (IMII DE MORTALITIE INFANTILE 
EN CHINE, 1952-1982 

IMR 
Year - Ann6e (pe, 1 OOO live births - pour IMI 

1 OOO naissances vivantesl 

1950 
1952 
1954 
1955 
1957 
1959 
1960 
1962 
1964 
1965 
1967 
1969 
1970 
1972 
1974 
1975 
1977 
1979 
1980 
1982 

Source: Reference (141 - R6f6rence (14/. 

1 OOO in 1982 (after adjustment for underreporting). 
Thus during the decade of the 1950s the IMR fell around 
50 points if one excludes the difficult years around 1960. 
During the next decade the fall in the IMR was about 100 
points; and finally, in the decade 1972-1982 the fall in 
the IMR was again about 50 points. 

If one now reviews the performance of the IMI as an 
indicator. one notices that during the 1950s the fall in the 
IMI was about 6 points only, from about 93 to 87. During 
the next decade (1962-1972) the fall in the IMI was 
about 17 points from around 87 to around 70. Finally 
during the decade 1972-1982 the IMI fell 20 points from 
70 to about 50. Thus, in terms of reflecting improve
ments in the health status of the country, the IMI would 
appear to be more relevant than the IMR. Furthermore, 
if, as is suggested in the first approach, an IMI of 30 is 
taken as the standard level for the eradication of most 

252 94.6 
240 93.1 
225 91.2 
216 90.1 
200 87.9 
252 94.6 
330 103.1 
193 86.9 
180 85.0 
165 82.6 
139 78.0 
122 74.7 
109 71.8 
100 69.6 
87 66.2 
84 65.3 
64 58.7 
57 55.9 
53 54.2 
45 50.3 

preventable deaths of infectious and parasitic origin, 
China now has a POi value of 20. 

The value of utilizing the IMI instead of the IMR for health 
policy issues is illustated by two examples. In Table 5 a 
comparison is made between infant mortality levels in 
Bangladesh and Sri Lanka at each of the five-year 
periods, 1950-1955 and 1980-1985, utilizing both the 
IMR and the IMI. If one uses the IMR as a measure of 
progress in reducing mortality from preventable deaths, 
the performance of both countries is roughly similar: a 
decline of 46.9 points for Bangladesh compared with 
50.1 points for Sri Lanka. If one uses IMI values, how
ever, the experience of the two countries is quite differ
ent. In this case, mortality decline has been nearly twice 
as great in Sri Lanka as in Bangladesh. Using the IMI 
instead of the IMR for Africa similarly produces interest
ing results. The IMR would indicate that Mauritius and 
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TABLE 5. COMPARATIVE INFANT MORTALITY RATE (IMR) AND INFANT MORTALITY INDEX (IMI) 
VALUES FOR SELECTED COUNTRIES, 1950 AND 1980 

TABLEAU 5. COMPARAISON ENTRE LE TAUX (IMIII ET L'INDICE (IMII DE MORTALITE INFANTILE 
DANS CERTAINS PAYS CHOISIS, 1950 ET 1980 

IMR 
fper 1 OOO live binha - IMI 

Region/country - Ngion/peys pour 1 OOO neissances viventes) 

1950 1980 Difference 
1950 1980 Difference 

Oiff4rence Oiff4rence 

South Asia - Asie m6ridiona/e 

Bangladesh .............. 179.5 132.6 46.9 84.9 76.8 8.1 
Sri Lanka ................ 90.7 40.6 50.1 67.2 47.9 19.3 

Africa - Afrique 

Mauritius - Maurice ......... 98.0 31.7 66.3 69.1 42.4 26.7 
Benin - IWnin ............. 218.8 148.5 70.3 90.3 79.7 10.6 

Source : IMR values ere estimates prepared by the United Nations Population Division - Les teux de monllit6 infantile ont 4t6 estim6s par la Division de la population de 
rOrganisation des Nations Unies. 

TABLE 6. TRENDS AND PROJECTIONS OF INFANT MORTALITY RATE (IMR) AND INFANT MORTALITY 
INDEX (IMI) VALUES FOR AFRICA, 1950-2025 

TABLEAU 6. TENDANCES ET PROJECTIONS DU TAUX (IMIII ET DE L'INDICE (IMII DE MORTALITE INFANTILE 
POUR L'AFRIQUE, 1950-2025 

Decline compared with 

Years - Ann6es IMR previous periods IMI Difference - Diff6rence Diminution per reppon t la 
p6riode pr6c6dente 

1950-1955 .......... 184.3 
1955-1960 .......... 172.3 
1960-1965 .......... 160.3 
1965-1970 .......... 149.4 
1970-1975 .......... 138.5 
1975-1980 .......... 127.1 
1980-1985 .......... 116.4 
1985-1990 .......... 106.0 
1990-1995 .......... 96.2 
1995-2000 .......... 87.0 
2000-2005 .......... 78.3 
2005-2010 .......... 70.2 
2010-2015 .......... 62.7 
2015-2020 .......... 55.8 
2020-2025 .......... 49.4 

12.0 
12.0 
11.9 
11.9 
11.4 
10.7 
10.4 
10.2 
9.2 
8.7 
8.1 
7.5 
6.9 
6.4 

85.6 
83.7 
81.8 
79.9 
77.9 
75.7 
73.5 
71.1 
68.7 
66.2 
63.6 
60.9 
58.2 
55.4 
52.5 

1.9 
1.9 
1.9 
2.0 
2.2 
2.2 
2.4 
2.4 
2.5 
2.6 
2.7 
2.7 
2.8 
2.9 

Source : IMR vllues have been prepared by 1he United Nations Population Division - Les taux de monali16 infantile ont 4t6 6tablis per la Division de la population de 
rOrganisation des Nations Unies. 

Benin have been successful in reducing mortality by 
roughly equivalent amounts, with even a slight advan
tage for Benin. The IMI, however, reveals that Mauritius, 
with a drop of 26.7 as against only 10.8 for Benin, has 
been much more successful in reducing mortality. 

Table 6 provides projected or estimated values of the 
IMR for Africa from 1950 to 2025. Corresponding IMI 
values are also shown. The table indicates that infant 
mortality has steadily declined and is expected to con
tinue to do so in the future, albeit at a slower rate. At face 
value, this would indicate that the mortality decline is 
slowly tapering off. On the other hand, from an exami
nation of the trend in the differences in index values (see 
extreme right-hand column) one notices that these 
values slowly increase, suggesting that much greater 
efforts will be needed to reduce preventable mortality in 
infancy than what is suggested by trends in the infant 
mortality rate alone. This is depicted graphically in 
Fig. 3. 

Discusaion 

The mortality indices developed in this article for assess
ing preventable deaths have been derived from the prob-
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ability-of-death (i.e. q) values since such estimates are 
readily available from the variety of indirect estimation 
procedures currently in use. However, a knowledge of 
cause-of-death patterns is basic to a more precise under
standing of the level of mortality. Studies from small 
areas can be utilized to validate indirect estimates of the 
cause-of-death structure. More importantly, such study 
areas can provide information on the various parameters 
of relevance to the choice of health strategies, such as 
efficacy of treatment, cost, etc. 

The mortality index proposed in this article is not only 
straightforward to calculate, but has been set on a scale 
of O to 100 to provide simple percentiles, which greatly 
facilitates interpretation. Thus, the so-called hard-rock 
structure of causes of death is considered to correspond 
to an IMR of less than 30. The particular setting of the 
low and high points is, of course, arbitrary. However, 
available experience in the Matlab area of Bangladesh, as 
well as the work of Preston et al. (3) demonstrate that 
levels of mortality are clearly related to the structure of 
causes of death. The analogy of rock types has been 
used to describe this transition in disease patterns. 

The mortality index proposed in this article differs from 
previous measures of preventable death in that it 
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FIG.3 
FIVEJ.YEAR DIFFERENCES IN INFANT MORTALITY RATE (IMR) AND 

INFANT MORTALITY INDEX (IMI) VALUES, AFRICA, 1950-2021 
DIFFIRENCES QUINQUENNALES ENTRE LES TAUX (llfllRI ET INDICES (1111111 DE MORTALITI INFANTILE 

EN AFRIQUE, 1910-2021 
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integrates the idea of difficulty of control, and is thus a 
much wider concept than the notion of mortality per se. 
The objective of the POi formulation as given here has 
been to develop a tool that may be useful in developing 
countries where reliable data are not easily available. 

Similarly, POi values over 50 (corresponding to an IMI 
over 80) can be taken to imply considerable potential for 
mortality control in a country. Indices are important 
because of the relative nature of the information they 
provide. Falls or rises in the cost-of-living index have a 
policy impact, even though they do not directly desig
nate what constituent has fallen or risen, or what abso
lute value has been utilized as a baseline. Differences in 
IMI provide more significant information than the use of 
the IMR alone. 

The logistic transformation used to derive the index bet
ter illustrates relative changes in mortality through the 
spectrum of levels of infant mortality and is thus likely to 
be a more sensitive policy tool. In fact, standardization 
procedures are commonplace in demography, although 

standardization of underlying distributions has been 
used infrequently. The particular choice of distribution 
logistic (Cauchy or Gaussian) has been shown to make 
little difference to the interpretation of the results (13). 
Logarithmic transformations are frequently used in de
mographic analysis. In this case, multiplicative models 
become additive, a feature which is clearly of consider
able relevance whenever causes of death are being con
sidered (for example, in the calculation of associated 
multiple decrement tables). It should also be noted that 
the particular transformation utilized is basically the 
logarithm of the odds of dying. In fact, since differences 
in the IMI are mainly utilized, the transformation corres
ponds to the logarithm of the odds ratio commonly used 
in epidemiology. 
Finally, the application of the IMI in several different 
developing country settings has been demonstrated. 
The case of China is particularly interesting since the 
decline in the infant mortality rate and the resulting epi
demiological transition has been well documented. 
These analyses underline the value of the IMI as a useful 
policy tool in the assessment of preventable mortality. 
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SUMMARY 

This article briefly reviews epidemiological and demo
graphic measures used to assess preventable deaths in 
developing country situations. Problems with the use of 
the infant mortality rate (IMR) as a health-policy indicator 
are illustrated. The Matlab experience of rural Bangla
desh is used to develop a new index for preventable 
infant and child deaths. This index, based on a statistical 

transformation of usual demographic measures, links 
mortality levels and cause-of-death structure. The use of 
this index is illustrated with applications to Asia and 
Africa. It is claimed that the index exhibits more clearly 
the difficulty involved in the control of particular causes 
of death, thus providing important information for health 
policy makers. 

RESUME 

L' evaluation des dices evitables de nourrissons et d' enfants 
dans lea pays en developpement: quelques applications d'un nouvel indice 

Cet article passe brievement en revue les mesures ltpi
dltmiologiques et dltmographiques utilisltes pour ltvaluer 
les dltces ltvitables dans le cas des pays en dltveloppe
ment. Les problemes lilts ii !'utilisation du taux de mor
talitlt des nourrissons (IMR) comme indicateur pour les 
politiques de santlt sont illustrlts. L'expltrience Matlab 
effectulte dans une zone rurale du Bangladesh sert ii ltla
borer un nouvel indice pour les dltces evitables de nour
rissons et d'enfants. Cet indice, fondlt sur une transfor-

mation statistique de mesures dltmographiques 
usuelles, etablit une correlation entre les niveaux de mor
talitlt et la structure des causes de dltces. L'utilisation de 
cet indice est illustree par des applications pour I' Asie et 
I' Afrique. On fait valoir que cet indice montre mieux les 
problemes que pose la lutte contre certaines causes de 
dltces et qu'il fournit ainsi des informations utiles aux 
responsables des politiques de sante. 
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