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A b s t r a c t
Objective. This article analyzes the time-trends and causes
of infant, neonatal, and postneonatal mortality in Mexico
during the 1980’s. Material and methods. Data on infant
deaths came from yearly tabulations (1980 to 1990) pub-
lished by the Mexican government. Time-trends of mor-
tality rates were determined by simple linear regression
models. The parallelism test was performed for evaluating
similarities in trends in neonatal and postneonatal mortal-
ity rates by causes. Results. During the 1980’s, infant mor-
tality rates in Mexico declined from 40.4 to 31.1/1 000
(ß= -0.791). Postneonatal mortality rates showed a strong
decrease (ß= -0.892), while neonatal mortality rates were
almost stationary (ß= 0.089). Significant rate decreases
were observed for Intestinal infections, Pneumonia and
influenza and All other causes while Certain perinatal prob-
lems, Congenital defects and Nutritional deficiencies in-
creased. No changes were observed in Acute respiratory
infections. The neonatal proportional mortality showed an
incremental trend accounting for 37.6% in 1980 and as-
cending to 48.8% in 1990 of the mortality in the first year
of life. Conclusions .This analysis indicates that the re-
duction in infant mortality in Mexico during the 1980’s
was due to declining postneonatal mortality while neonatal
mortality rates remain almost unchanged.
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R e s u m e n
Objetivo. Analizar las tendencias seculares de las tasas de
mortalidad infantil (TMI) neonatal (TMN) y posneonatal
(TMP) en México de 1980-1990. Material y métodos. La
información estudiada fue proporcionada por el Instituto
Nacional de Estadística, Geografía e Informática. Las ten-
dencias de los indicadores fueron determinadas mediante
modelos de regresión lineal y se efectuaron pruebas de pa-
ralelismo para evaluar la semejanza en pendientes de TMN
y TMP por causas. Resultados. Las TMI se redujeron de
40.4 a 31.1/1 000, (ß= -0.791). Las TMP mostraron un decre-
mento significativo (ß= -0.892), mientras que las TMN per-
manecieron casi estacionarias (ß= 0.089). Algunas tasas según
causa mostraron decrementos importantes, tales como:
Infecciones intestinales, Neumonías e influenza y Otras cau-
sas; las que mostraron incrementos fueron: Ciertas afec-
ciones perinatales, Anomalías congénitas y Deficiencias
nutricionales. No se observaron cambios en Infecciones
respiratorias agudas. La mortalidad neonatal proporcional
mostró una tendencia ascendente de 37.6% a 48.8%.
Conclusiones. Este análisis indica que la reducción en las
TMI durante la década de los ochenta se debió al descenso
de las TMP, entretanto no se registraron cambios en las
TMN.
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oped countries.1-4 Nevertheless, high IMR continues
to be an important problem in many regions of the
world.5,6

At present, there are important differences in IMR
in the countries which make up the American conti-
nent; these range from less than 20/1 000 in the United
States, Canada and Cuba to approximately 100/1 000
in Bolivia and Haiti. 7-9 In the Latin American and Car-
ibbean region, considered as one population, children
have five times the risk of dying in the first year of life
when compared with their counterpart born in the
United States.*

The IMR has two principal components: a) neo-
natal mortality rate (NMR, encompassing deaths in the
first month) and b) postneonatal mortality rate (PMR,
deaths from 1 to 12 months).* International literature
indicates that most of the reduction in IMR is attribut-
able to advances in the health status of postneonatal
infants, as well as to improvements in sanitary condi-
tions and greater access to general health care pro-
grams.10 Among the health care strategies which have
had the greatest impact on PMR are: promotion of
breast feeding, vaccination programs, and wide avail-
ability of oral rehydration therapy. 6,11 On the other
hand, reductions in NMR have been more difficult, and
this is due to the more complex factors involved, in-
cluding genetic defects, low birth weight, and lack of
access to modern obstetric services.11,12

The neonatal proportional mortality (NPM, neo-
natal deaths/all infant deaths) is a useful indicator
which relates the two components of IMR.13 In indus-
trialized countries where infant health status is good,
the NPM is much greater than fifty percent. For ex-
ample, in the United States, since 1950, two thirds of
all infant deaths occur in the neonatal period, while in
lesser developed nations, the NPM is a small fraction.14

In 1981, the World Health Association declared as
a goal for the year 2000, that all countries with high
IMR would reduce these rates to less than 50/1 000,
and that nations with medium IMR would lower their
rates to less than 35/1 000.6 Mexico is among the group
of countries with a medium level of IMR.15

The reduction in IMR in Mexico during the 1980’s
has been commented in several publications. 10,16-18

There was also some improvement in the registry of
infant deaths during this period. Nevertheless, to date
there is a subregistry in these data, and this problem
is more important in the rural areas.16, 19 Thus, as has
been mentioned elsewhere, the IMR calculated accord-
ing to the data reported by Mexico’s system of vital
statistics is somewhat underestimated.20

To date, there are no publications which reveal
details of the recent decline of IMR in Mexico. This ar-
ticle has the purpose of analyzing the time-trends and
causes of infant, neonatal, and postneonatal mortality
in Mexico in the period from 1980 to 1990. The NPM is
also calculated. Data analysis indicates that the decline
in IMR in Mexico in the 1980’s resulted from decreas-
ing PMR, while NMR was unchanged.

Material and methods
The data on infant deaths by age and cause used in
this study came from eleven yearly tabulations (1980
to 1990) published by the Mexican National Institute
of Statistics and Geography, and made available in an
electronic data base by the General Direction of Statis-
tics and Information of the Secretary of Health.21

The denominator for the IMR was taken from
population estimates made available by the Center on
Population and Health of the Secretary of Health.22 The
denominator for the PMR was calculated by subtract-
ing neonatal deaths from all infant deaths (IMR-NMR).
The neonatal proportional mortality (NPM) was cal-
culated as mentioned in the introduction to this paper.

Seven main causes of IMR were taken into con-
sideration. These were based on the Ninth International
Classification of Diseases: Perinatal problems (760-779);
Intestinal infections (001-009); Pneumonia and influ-
enza (480-487); Congenital defects (740-759); Nutri-
tional deficiencies (260-269); Acute respiratory in-
fections (460-466) and All other causes combined (other
classifications not registered in the six causes men-
tioned).

Simple linear regression models were used to rep-
resent the time-trends for IMR and its components and
causes.23,24 The slopes of the regression lines were evalu-
ated for their statistical significance at the probability
level of p<0.05. Robust regression of study data was
also carried out, but this procedure did not produce
results which were different from those derived from
simple linear regression models, and therefore, the
former models were maintained. The parallelism test
was used to evaluate whether the increasing or decreas-
ing in the NMR and PMR for each group of causes were
similar. Rejection of the hypothesis of no differences
in slopes was set at p<0.05.22

n the second half of this century, infant mortality
rates (IMR) have declined in many lesser devel-I

* London AS. An investigation of the impact of advances in medi-
cine on the biometric analysis of infant mortality. Unpublished
paper presented at the Annual Meeting of the Population Asso-
ciation of America, Washington, D.C. 1991:37.
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Results
During the decade of the 1980’s, IMR in Mexico de-
creased from 40.4/1 000 to 31.1/1 000, and this trend
was statistically significant (ß=-0.791) (Table I and
Figure 1). The PMR in this period descended from 25.6/
1 000 to 16.2/1 000, and this decline was statistically
significant (ß=-.892). In contrast, the NMR remained
almost unchanged in this period and fluctuated around
a rate of 15.2/1 000. The PNM increased from 37.6% to
48.8%, and this trend was statistically significant (Fig-
ure 2).

 Table I shows the time-trends modeled for IMR
and its components by causes. During the 1980’s the
rates of Intestinal infections, Pneumonia and influenza
and Other causes revealed a declining trend in all three
indicators. Perinatal problems and Congenital defects
increased for all three indicators. The IMR and PMR
for Nutritional deficiencies increased significantly,
while the NMR for the same cause was almost sta-
tionary. The three indicators for Acute respiratory in-
fections showed only slight changes and none were
important.

Table I
TIME -TRENDS  IN  INFANT , NEONATAL  AND  POSTNEONATAL  MORTALITY  RATES  IN  MEXICO  BY  CAUSES , 1980-1990

Indicator Rate* Rate* Slope 95% Confidence Parallelism test for
in 1980 in 1990 interval trends in NMR & PMR

All causes

IMR  40.4  31.1  -0.791  -1.274  - -0.306**

NMR  15.2  15.2  0.089  -0.145  - 0.324

PMR  25.6  16.2  -0.892  -1.198  - -0.585**   <0.001**

Perinatal problems

IMR   8.7  11.0  0.327   0.135  - 0.520**

NMR   8.4  10.4  0.281   0.102  - 0.460**

PMR   0.3   0.6  0.047   0.030  - 0.064**   <0.001**

Intestinal infections

IMR  10.2   4.7  -0.546  -0.628  - -0.465**

NMR   1.4   0.5  -0.094  -0.104  - -0.084**

PMR   8.8   4.2  -0.453  -0.532  - -0.374**   <0.001**

Pneumonia & influenza

IMR   8.5   4.1  -0.439  -0.585  - -0.294**

NMR   2.7   1.0  -0.173  -0.212  - -0.134**

PMR   5.9   3.1  -0.268  -0.377  - -0.160**   >0.05

Congenital defects

IMR   2.0   3.4  0.158   0.130  - 0.186**

NMR   1.2   2.2  0.103   0.076  - 0.129**

PMR   0.7   1.2  0.055   0.047  - 0.063**   <0.005**

Nutritional deficiencies

IMR   0.4   1.3  0.104   0.060  - 0.148**

NMR   0.1   0.1  0.002  -0.003  - 0.007

PMR   0.4   1.1  0.101   0.059  - 0.143**   <0.001**

Acute respiratory infections

IMR   0.7   0.7  -0.004  -0.020  - 0.011

NMR   0.2   0.1  -0.007  -0.009  - -0.005**

PMR   0.5   0.6  0.003  -0.010  - 0.017   >0.05

All other causes combined

IMR  10.0   6.0  -0.389  -0.532  - -0.247**

NMR   1.2   0.9  -0.023  -0.060  - 0.014

PMR   8.7   5.2  -0.367  -0.513  - -0.222**   <0.001**

* rates per 1 000 live births
** statistically significant test
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The negative slopes for Pneumonia and influenza
tested as parallel for neonatal and postneonatal groups.
For Acute respiratory infections the trends were equally
stationary for both groups. The slopes of All causes and
the other four specific causes were confirmed as non-
parallel, indicating that the trend of one component of
infant mortality decreases or increases faster than the
other age group.

Discussion

Mexico is grouped with the countries of intermediate
level child health indicators.15  According to vital sta-

tistics data provided by the Mexican government, the
IMR in Mexico in 1980 was approximately 40/1 000,
and in 1990, this indicator had descended to approxi-
mately 30/1 000.

Our analysis showed that during this period, the
descending time-trend for IMR was statistically signifi-
cant and the PNM increased from 37.6% a 48.8%. On
the other hand, the PMN did not reach 50%, a pro-
portion which would have indicated that the nation
was about to enter the select group of countries with
good infant health conditions.3, 4, 14

Mexico in the mid-1990’s still has important prob-
lems related to the health and well-being of young chil-
dren, and to date, some Mexican states have IMR rates
greater than twice the national average.20 More study
is needed to evaluate time-trends in IMR in all 31 states
and the Federal District in order to document the
corresponding progress, or lack thereof, according to
geographical zones.21 Moreover, in future research con-
cerning infant mortality in Mexico, it would also be
important to fit regression models, taking into consid-
eration the varying levels of subregistry of infant deaths
in the different areas of the country.20

According to the results of this study, the causes
of infant death which were reduced during the de-
cade of the 1980’s were: Intestinal infections, Pneumo-
nia and influenza, and All other causes combined.
These decreases probably resulted from improvements
in sanitary campaigns, literacy campaigns for women,
promotion of oral rehydration therapy, massive immu-
nization campaigns against measles and greater access
to health care services. 10 At the same time, the rates of
Congenital defects and Perinatal problems, two causes
which are related to the quality of prenatal and obstet-
ric care, showed increments. An increase was also
observed in Nutritional deficiencies, but this may be
explained by a better registry of this cause over the
years, although the possibility exists that in some parts
of the country this problem, in fact, might have
worsered. No significant changes were observed in
Acute respiratory infections.

It is clear that the decrease observed in IMR in
Mexico during the 1980’s was due to a declining PMR,
while the NMR was virtually unchanged. It is well-
known that there are important problems in the vital
statistics in Mexico due to underregistry of deaths in
the first year of life, and particularly those that occur
in the first month. This situation is further confused
by the extemporary registry of births, and together,
these two biases affect the magnitude of the IMR,
PMR and principally that of the NMR. It is likely that
the trends which are presented in this study are valid
if we assume that the underregistry of births and births
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were almost constant throughout the decade, and that
the rates which are presented here represent similar
and constant underestimates.

In conclusion, among the public health challenges
for Mexico in the present decade, further improve-
ments in postneonatal health and special efforts to re-
duce neonatal mortality must be included. This last
aspect can only be brought about by a firm national
commitment to provide good prenatal and infant de-
livery services to all mothers and special efforts for
improving obstetric coverage to high risk populations.
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