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Resumen
Objetivo. Determinar la distribución geográfica y la ten-
dencia de mortalidad por SIDA durante el periodo 1988 a
1997, en México. Material y métodos. Se estimaron tasas
de mortalidad por SIDA, cruda y ajustadas, para el periodo
1988-1997. Se realizó una prueba de tendencia utilizando
regresión lineal simple. La razón de mortalidad estandariza-
da (RME) y los años de vida potencialmente perdidos (AVPP),
fueron calculados para cada estado de la República. Resulta-
dos. Durante el periodo de estudio se reportaron 26 999
muertes por SIDA en México, 86.5% (23 354), fueron hom-
bres. La media de edad al momento de la muerte por esta
causa, fue 38.4 años para los hombres y 37.7 años para las
mujeres (p> 0.05). La tasa cruda de mortalidad por SIDA
para el periodo de estudio fue de 3.02 casos (IC 95% 2.94-
3.06) por 100 000 habitantes. La tasa ajustada de morta-
lidad por SIDA para el periodo de estudio fue de 3.13 casos
(IC 95% 3.09-3.17) por 100 000 habitantes. La tasa ajusta-
da de mortalidad para hombres fue de 5.22 casos (IC 95%
5.16-5.29) por 100 000 habitantes; y para mujeres fue de
0.82 casos (IC 95% 0.79-0.84). Los estados con mayor RME
fueron Baja California (RME: 248.69; IC 95%: 234.02-263.36),
Distrito Federal (RME: 220.74; IC 95%: 215.57-225.91), y
Jalisco (RME: 169.16; IC 95%: 162.88-175.44). También se
calculó el índice de años de vida potencialmente perdidos
(IAVPP), mostrando mayor prematurez en la mortalidad
por SIDA, en los mismos estados [Baja California (IAVPP:
236.33; IC 95%: 233.97-238.68), Distrito Federal (IAVPP:
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Abstract
Objective. To assess the geographic distribution and trends
of AIDS deaths for the 1988-1997 period in Mexico. Mate-
rial and Methods. Crude and adjusted mortality rates were
estimated for the 1988-1997 period. A trend test was per-
formed using the simple linear regression method. Stand-
ardized mortality ratios (SMR) and years of potential life
lost (YPLL) were calculated for each Mexican state. Re-
sults. During the study period (1988-1997), there were
26,999 AIDS deaths in Mexico; 86.5% (23,354) of them were
among men. The mean age at the time of death was 38.4
years for men and 37.7 years for women (p> 0.05). The
crude AIDS mortality rate for the period of study was 3.02
cases (95% CI: 2.94, 3.06) per 100,000 inhabitants. The ad-
justed rate was 3.13 (95% CI: 3.09, 3.17), with 5.22 (95%
CI: 5.16 - 5.29) for men and 0.82 (95% CI: 0.79-0.84) for
women. The states with the highest SMR were: Baja Califor-
nia (SMR: 248.69; 95% CI: 234.02-263.36), Mexico City (SMR:
220.74; 95% CI: 215.57-225.91), and Jalisco (SMR: 169.16;
95% CI: 162.88-175.44). Similarly, a Potential Lost Life Years
Index (PLLYI) analysis by state showed a greater risk of pre-
mature AIDS mortality in the same states [Baja California
(PLLYI index: 236.33; 95% CI: 233.97-238.68), Mexico City
(PLLYI: 194.68; 95% CI: 193.88 - 195.48), and Jalisco (PLLYI:
170.69; 95% CI: 169.60-171.79)]. Conclusions. Mortality
trends indicate that AIDS mortality in Mexico increased by
an annual rate of 23% between 1988 and 1997. The adjusted
AIDS mortality rate increased from 0.75 per 100 000 in
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U NAIDS estimates that by the year 2000, thirty-six
million people were living with the HIV infection

worldwide, most of them in developing countries (70%
corresponding to sub-Saharan Africa). In the Americas,
Mexico ranked third place in cumulative AIDS cases
reported, following the United States and Brasil. It
ranked 15th place, however, according to prevalence
rates in adults (0.29%).1

AIDS surveillance in Mexico began in 1986 and,
by the end of December 2000, 47 617 cases had been
reported. However, when underreporting and delays
in case notification are considered, the estimated
number of AIDS cases could have been as high as
64 000 cases. The AIDS epidemic grew exponentially
in Mexico between 1987 and 1990, then decreasing in
metropolitan areas after 1991; still, the annual incidence
rate for the last 3 years was 3.5 cases per 100 000 in-
habitants.3,4

This report provides descriptive epidemiologic
data of AIDS mortality trends in Mexico for 1988 to
1997, highlighting the most affected age groups as
well as their geographical distribution in the country.

Material and Methods
Data for this study were obtained from electronic
records of AIDS mortality compiled by Instituto Na-
cional de Estadística, Geografía e Informática (INEGI,
the National Statistics, Geography and Informatics
Institute). These records include data on age, sex, state
of residency, cause of death using the International
Classification of Diseases (ICD N° 279.5), and year of
death.4 Mortality Proportional Ratio (MRP) by sex
was obtained using the Dever method. Crude mortal-
ity rates were obtained using the population projected
by the Consejo Nacional de Población (Conapo,
National Population Council) as denominator. Adjust-

ed mortality rates were obtained by the direct method
using the world population structure as the standard
population.5 Statistical significance of the trend test (p
value) was estimated using the simple linear regres-
sion method, using the crude and adjusted mortality
rates as dependent variables, and the year of death as
the independent variable.6

The crude AIDS mortality rate trend by 5-year
groups was calculated using a simple lineal regression
statistical technique; statistical significance of the re-
gression coefficient was assessed with the p value and
95% confidence intervals (95% CI). The working hy-
pothesis tests whether the slope is different from zero
(Beta ≠0).7

Standardized Mortality Ratio (SMR) and Poten-
tial Lost Life Year Index  (PLLYI) with the correspond-
ing 95% CI were calculated for 1988-1997, by Mexican
state. The PLLYI was estimated primarily to evaluate
premature mortality from this disease. This indicator
is useful in planning health services and establishing
priorities in the prevention of premature deaths.5-7

Results
During the ten-year study period (1988-1997), there
were 26 999 AIDS-related deaths in Mexico, with 86.5%
(23 354) of them among men. The mean age at time of
death was 38.4 years for men and 37.7 years for wom-
en. The difference in the means was not statistically
significant (p> 0.05). The group between the ages of 25
to 39 years had a higher relative mortality proportion;
it was 59% for men and 51% for women. The male to
female ratio was 6:1.

The AIDS crude mortality rate for the period of
study was 3.02 deaths (95% CI: 2.94-3.06) per 100 000
inhabitants, with 5.22 (95% CI 5.16-5.29) among men
and 0.82 (95% CI 0.79-0.84) among women. The

1988, to 4.20 per 100 000 in 1997, with the largest burden
of mortality in men (male to female ratio of 6:1). We
therefore expect that a decreasing effect on AIDS mortality
trends will be observed in the next years. The English ver-
sion of this paper is available too at: http://www.insp.mx/
salud/index.html
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194.68; IC 95%: 193.88-195.48), y Jalisco (IAVPP: 170.69; IC
95%: 169.60-171.79)]. Conclusiones. La tendencia de mor-
talidad por SIDA en México muestra un incremento anual
de 23% entre 1988 y 1997. La tasa ajustada de mortalidad
por SIDA se incrementó de 0.75 por 100 000 habitantes en
1988, a 4.20 por 100 000 habitantes en 1997. La mayor car-
ga de mortalidad fue en hombres (relación hombre:mujer
6:1). Se espera un efecto decreciente en la mortalidad por
esta causa en los siguientes años. El texto completo en in-
glés de este artículo también está disponible en: http://
www.insp.mx/salud/index.html

Palabras clave: SIDA; tendencia de mortalidad; México
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AIDS adjusted rate was 3.13 deaths (95% CI: 3.09-3.17)
per 100 000 inhabitants; for men it was 5.46 (95% CI
5.39-5.53) and for women, 0.84 (95% CI 0.82-0.87)
(Figure 1).

The percentage of change from the beginning to
the end of the 1988-1997 period was +545.50%, and the
mean annual increase, measured through the geometric
mean, was +23.03% for the same period. In a compa-
rison by sex, a higher change percentage from 1988 to
1997, and a higher annual increase of mortality rates,
were observed in men (Table I).

A trend analysis of crude mortality rates by quin-
quennial age groups showed the highest rates among
the 25-29, 30-34 and 35-39 age groups (Figure 2). The
highest slopes corresponded to the 30-34 age group
(Beta: 1.0580; 95% CI: 0.8020-1.3143; p< 0.001) and the
35-39 age group (Beta: 1.0448; 95% CI: 0.8173-1.2722;
p< 0.001). The greatest percentage of change (from 1988
to 1997) was for the 50-54 age group. The mean annual
increase was greater for this age group (Table I).

There was a greater proportion of observed deaths
than expected, as measured by the SMR in Baja Cali-
fornia Norte (SMR: 248.69; 95% CI: 234.02-263.36),
Mexico City (SMR: 220.74; 95% CI: 214.47-224.91) and
Jalisco (SMR:169.16; 95% CI: 162.88-175.44). The states
with the lowest SMR were Zacatecas (SMR: 25.75%;
95% CI: 20.68-30.83), Chiapas (SMR: 34.32; 95% CI:
30.28-38.35), and Durango (SMR 36.54; 95% CI: 30.88-
42.21) (Table II).

The total PLLY for this period was 906,050. A PL-
LYI analysis by state indicated greater and more pre-

FIGURE 1. COMPARISON CRUDE AND AGE-ADJUSTED

MORTALITY TRENDS BY SEX FOR AIDS IN MEXICO, 1988-
1997

Table I
REGRESSION SLOPE, CHANGE PROPORTION AND ANNUAL

INCREASE OF CRUDE AIDS MORTALITY RATES,
BY AGE GROUPS AND SEX IN MEXICO, 1988-1997

Age group Beta Coef. 95% CI % change 88-97 Annual increase

Total

0-19 0.0193 (0.0151-0.0236) +350.00 +18.19

20-24 0.2224 (0.1746-0.2703) +425.00 +20.23

25-29 0.6996 (0.5150-0.8842) +536.92 +22.84

30-34 1.0580 (0.8020-1.3143) +377.59 +18.97

35-39 1.0448 (0.8173-1.2722) +464.80 +21.21

40-44 0.8327 (0.6489-1.0164) +391.58 +19.37

45-49 0.7002 (0.5619-0.8385) +406.67 +19.76

50-54 0.5442 (0.3943-0.6902) +756.76 +26.98

55+ 0.3080 (0.2405-0.3755) +511.54 +22.32

Total 0.4202 (0.3325-0.5078) +452.63 +20.92

Male

0-19 0.3921 (0.3060-0.4782) +366.67 +18.67

20-24 0.4412 (0.3463-0.5360) +428.87 +20.33

25-29 1.3923 (1.0241-1.7605) +520.34 +20.68

30-34 2.1154 (1.6026-2.6282) +377.48 +18.98

35-39 2.0985 (1.6416-2.5555) +476.38 +21.48

40-44 1.6700 (1.3185-2.0215) +395.45 +19.46

45-49 1.4082 (1.1316-1.6847) +434.90 +20.47

50-54 1.0975 (0.7970-1.3980) +697.16 +21.76

55+ 0.6613 (0.5165-0.8062) +677.92 +25.60

Total 0.8034 (0.6738-0.9330) +558.62 +23.29

Female

0-19 0.0284 (0.0225-0.0342) +400.00 +19.58

20-24 0.1050 (0.0675-0.1424) +447.62 +20.80

25-29 0.1864 (0.1110-0.2618) +708.69 +26.14

30-34 0.2081 (0.1324-0.2840) +384.00 +19.15

35-39 0.2415 (0.0884-0.3946) +406.25 +17.59

40-44 0.1921 (0.1137-0.2705) +406.25 +19.75

45-49 0.1167 (0.0239-0.2573) +256.50 +15.18

50-54 0.1138 (0.0202-0.2074) +1850.0 +39.10

55+ 0.0551 (0.0330-0.7803) +148.28 +10.63

Total 0.1045 (0.0806-0.1285) +465.00 +21.22
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mature mortality in Baja California (PLLYI: 236.33;
95% CI: 233.97-238.68), Mexico City (PLLYI: 194.68;
95% CI: 193.88-195.48), and Jalisco (PLLYI: 170.69; 95%
CI: 169.60-171.79). The states with the lowest PLLYI
were Zacatecas (PLLYI: 26.34; 95% CI: 25.41-27.27), Du-
rango (PLLYI: 39.16; 95% CI: 38.11-40.22), and Chiapas
(PLLYI:39.28; 95% CI: 38.52-40.03) (Table II).
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Discussion
WHO estimated that over 21 million people died from
AIDS worldwide in 2000, with 90% of them in devel-
oping countries. These data show that the impact from
AIDS, as measured by AIDS-related deaths, is still
growing, with an annual increase in the number of both
deaths and infections in Latin America.1,8

Analysis of AIDS mortality trends in Mexico
showed a 22% increase for the 1989-1997 period. These
rates are lower than those for the United States, where
the AIDS mortality rate increased by 58%, from 41 per
100 000 inhabitants in 1980, to 65 in 1992.9 However,
there has been a dramatic decrease in AIDS-related
deaths in the United States and other developed coun-
tries during the past few years, with AIDS deaths de-
clining 42% between 1996 (36 792 deaths) and 1997 (21
222 deaths), and 20% between 1997 and 1998 (17 047
deaths).10 In Mexico the results show that AIDS mor-
tality patterns increased, globally and by sex, for the
1988-1997 period, however in 1997 they began to sta-
bilize. The real effect of this decline could be observed
when the mortality trends analysis included more re-
cent years.11

 The mean age at death from AIDS for both men
and women was 38 years for the 1988-1997 period, with
the 25-39 years age groups having the highest relative
mortality proportion; this pattern persists. Similar find-

ings have been reported in other countries, such as the
United States, where the mean age at death from AIDS
was 38 years for males and 34 years for females.12 In
Mexico, the incidence of AIDS-related deaths in 1998
was 4,758, with 63% occurring among persons between
20 and 39 years of age. In this age group, AIDS is now
the fourth leading cause of death for both sexes.3,13,14

The male to female ratio (6:1) is similar to that re-
ported for the Andean region of Latin America (6:1),
but higher than in the United States, Brasil and Cen-
tral America (3:1), and the Caribbean (2:1) in 1997. The
male to female global ratio has decreased in the Unit-
ed States (from 6:0 in 1991 to 3.0 in 1998), but not in
Mexico, where it remained stable during the 1988-1997
period (5.45 in 1991 and 6:1 in 1998). However, we can
observe inside the country a range from 3:1 in Puebla,
Tlaxcala and Morelos, to 12:1 in Nuevo León.8,15,16

AIDS death risks by state showed more observed
cases than expected, for both SMR and PLLYI, in Baja
California, Mexico City, and Jalisco. In these three
states, 43.3% of cumulative AIDS cases (16 623) report-
ed through January 1 1999 are concentrated. The ma-
jor risk factors for HIV infection in these three states
wer homosexual and bisexual practices, with 39.8%,
48.9%, and 37.9%, respectively. Baja California, a state
that borders with the United States, has a considerable
proportion of cases related to intravenous drug users
(3.5%), that is greater than the national mean (0.7%).3

If we compare the PLLY for this period (906 050) with
that reported by Izazola and collaborators for 1983-1992
(295 749), there is a cumulative increase of 206.37%.17

An important drawback in AIDS data analysis
consists of delayed reporting and underreporting of
cases, mainly with respect to the basic cause of death,
resulting in an underestimation of the results. In Me-
xico, 47 617 AIDS cases were reported through Ja-
nuary 1, 2001. Correcting for underdiagnosis and
delayed notification (34%), the actual cumulative
number of AIDS cases in Mexico would be closer to a
figure of 64 000 cases for that year. Similarly, underre-
porting of AIDS mortality has been estimated to be
over 30%.16,18 In Canada and the United States, under-
reporting of AIDS mortality has been estimated at be-
tween 10 and 20%.10 However, our findings are similar
to those found elsewhere, regarding the frequency and
distribution of AIDS mortality.3,10,19-21

The fact that antiretroviral treatment is an impor-
tant marker for the impact of HIV infection should be
considered in the development of new strategies for
the prevention and control of the AIDS epidemic in
Mexico. Contrary to developed countries, we have not
observed a decline in AIDS mortality in the study pe-
riod. In the United States, the use of antiretroviral

FIGURE 2. CRUDE MORTALITY TRENDS BY AGE GROUP FOR

AIDS IN MEXICO, 1988-1997
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Table II
STANDARDIZED MORTALITY RATIO AND POTENTIAL LOST LIFE YEARS INDEX

FOR AIDS MORTALITY IN MEXICO, 1988-1997

State SMR  95% CI YPLL PLLYI 95% CI

Baja California 248.69 234.02-263.36 38 675 236.33 233.97-238.68
Ciudad de Mexico 220.74 215.57-225.91 228 985 194.68 193.88-195.48
Jalisco 169.16 162.88-175.44 92 667.5 170.69 169.60-171.79
Morelos 144.35 132.78-155.2 20 292.5 143.33 141.36-145.30
Yucatan 125.04 114.40-135.68 18 207.5 124.35 122.55-126.16
Quintana Roo 120.21 102.45-137.97 6 752.5 123.59 120.64-126.54
Puebla 111.66 105.94-117.38 50 540 123.39 122.31-124.46
Nayarit 107.67 95.25-120.08 9 730 111.17 108.96-113.38
Colima 106.40 88.96-123.84 4 790 102.08 99.19-104.97
Mexico 99.98 96.89-103.07 138 357.5 90.24 89.79-90.72
Nuevo Leon 92.14 86.20-98.07 31 575 87.27 86.32-88.24
Guerrero 82.77 76.67-8.88 21 142.5 83.19 82.07-84.31
Tlaxcala 74.39 62.83-85.95 5 802.5 85.88 83.67-88.09
Chihuahua 74.25 67.82-80.68 17 270 70.64 69.58-71.69
Veracruz 73.51 69.92-77.10 57 212.5 76.28 75.66-76.91
Baja California Sur 70.71 55.11-96.30 2 735 68.98 66.39-71.56
Tabasco 61.28 53.79-68.77 9 667.5 70.30 68.90-71.70
Coahuila 58.86 52.77-64.95 11 787.5 56.85 55.82-57.87
Sinaloa 58.22 52.89-63.55 15 555 60.39 59.44-61.33
Aguascalientes 55.65 46.01-65.29 4 242.5 55.39 53.72-57.06
Tamaulipas 55.46 50.00-60.92 13 845 56.54 55.60-57.48
Oaxaca 55.43 50.32-60.54 16 565 65.80 64.79-66.80
Michoacan 50.79 46.52-55.07 18 200 53.03 52.26-53.80
Queretaro 50.36 42.56-58.16 5 450 52.92 51.51-54.32
Campeche 44.25 35.15-53.34 3 342.5 46.75 45.17-48.34
Guanajuato 44.25 40.37-48.12 17 295 46.80 46.10-47.49
Sonora 44.16 38.75-49.75 8 780 42.28 41.39-43.60
San Luis Potosi 43.02 37.98-48.06 9 562.5 48.14 47.17-49.10
Hidalgo 40.23 36.05-45.41 8 370 45.88 44.90-46.87
Durango 36.54 30.88-42.21 5 292.5 39.19 38.11-40.22
Chiapas 34.32 30.28-38.35 10 390 39.28 38.52-40.03
Zacatecas 25.75 20.68-30.83 3 070 26.34 25.41-27.27

SMR: Standardized mortality ratio
YPLL: Years of potential lost life
PLLYI: Potential lost life years index

treatment of AIDS patients began in 1994, however
in Mexico it was not an important therapeutic option
until 1997. Therefore we expect that the effect of de-
creasing AIDS mortality trends will be observed in the
next years.
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