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The International Program of Laboratories for Population Statistics
(POPLAB) of the University of North Carolina at Chapel Hill is in-
volved in a project entitled "Birth and Death Data Ccllection" spon-
sored by the United States Agency for International Development.

The basic objective of this project is to assist developing countries
in collecting and analyzing data on levels and trends in fertility
and mortality through the use of sample surveys. These surveys are
of three types: (1) add-on, adding fertility/mortality questions

to existing household surveys, (2) new, initiating new fertility/
mortality surveys, and (3) broad surveys, new or add-on, which in-
clude collection and analysis of data on variables such as socio-~
economic status, labor force participation, migration, use of family
pPlanning, as well as basic fertility/mortality questions. POPLAB
provides technical and financial assistance in the design, organization,
implementation, and analysis of all three types of surveys.

El Programa Internacional de Laboratorios para Estadisticas de
Poblacién (POPLAB) de 1la Universidad de Carolina del Norte en Chapel
Hill, estd involucrado en un proyecto titulado 'Coleccidén de Datos
sobre Muertes y Nacimientos' financiado por la Agencia Internacional
para el Desarrollo. E1 objetivo principal de este proyecto es el de
prestar asistencia a los pafses en desarrollo en la coleccidn y
andlisis de datos sobre niveles y tendencias de fecundidad y mortalidad
por medio del uso de encuestas de muestreo. Tales encuestas son de
tres tipos: (1) aumentadas, es decir agregando preguntas sobre
fecundidad/mortalidad a encuestas e hogares existentes, (2) nuevas
encuestas de fecundidad/mortalidad, y (3) extensas, nuevas o aumentadas,
las cuales incluyen coleccidn Y andlisis de datos de variables tales
como nivel socioecondmico, participacién en el fuerza de trabajo,
migracidén, uso de planificacidn familiar, ademas de prequntas bisicas
sobre fecundidad/mortalidad. El POPLAB provee asistencia técnica Yy
financiera para el disefio, organizacién, implementacidn, y an&lisis

de estos tires tipos de encuestas.

This report is the third in a series containing the major findings
of demographic surveys in countries participating in the POPLAB
program. The full report of the 1980 Bolivia National Demographic
Survey was published (in Spanish) by the National Institute of
Statistics, Government of Bolivia, in fall 1981. POPLAB gratefully
acknowledges the cooperation of the Natioral Institute of Statistics
and CELADE in publishing this summary.
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THE 1980 BOLIVIA NATIONAL DEMOGRAPHIC SURVEY: A SUMMARY OF RESULTS

POPLAB Staff

INTRODUCTION

During the past decade, the Government of Bolivia has worked toward the improvement
and dissemination of the country's basic demographic data. The two main sources of re-
cent demographic data prior to 1980 were the 1975 National Demographic Survey (EDEN I)
and the 1976 National Census of Population and Housing. The results of both of these
activities permitted the estimation of fundamental demographic variables and provided
better knowledge of levels and trends of fertility and mortality in the country. The
1980 National Demographic Survey (EDEN II) represented a continuation of the study of
population levels and trends in Bolivia through the addition of another set of data
for comparative purposes.

This report summarizes the major findings of the 1980 National Demographic Survey
conducted by the National Institute cf Statistics (INE) of Bolivia. Wherever possible,
compariscns are made with similar data collected by the 1975 Survey and the 1976 Census
of Population and Housing. This summary is based upon the full report of the survey
currently under preparation by INE. The first volume of the final report, Encuesta Demo-
gréafica de Bolivia 1980: Informe Metodoldégico was published in December 1981. (INE, 1981k

THE SURVEY

The 1980 Survey was a household survey designed to collect information for the
purpose of estimating fertility and mortality rates of the country as a whole as well
as for urban and rural areas. Data were also collected to estimate internal migration
and international outmigration. The survey was carried out under the direction of INE
with assistance from the International Program of Lahoratories for Population Statistics
(POP1IAB) and the Latin American Demographic Center (CELADE). Fieldwork was conducted
during the period October 1l3-December 6, 1980.

The sample was a stratified cluster sample. comprising 10,573 households. The target
population was all housing units within the geographic confines of Bolivia on July 15, 198
with the exception of eight provinces in remote, tropical areas of the country which were
excluded. These provinces comprised approximately 2 percent of the total population of
Bolivia. Other features of the sampling design are summarized as follows:

1. Ultimate sample of housing units (household, women of child-bearing age)
was self-weighting.

2., Sample was stratified to take into account urban-rural composition and
major administrative divisions (departments).

3. Ultimate sampling units were clustered utilizing a multi-stage sample
selection procedure in order to exact survey economics while recognizing

the greater homogeneity of rural segments over urban segments.

4. Sample designers relied on census maps and other materials available



from the 1976 Census of Population and Housing.

Of the 10,573 households in the sample, 10,235 were interviewed, resulting in a
response rate of 96.7 percent. As shown in table 1, there was a total of 47,819
individuals living in the households interviewed.

Table 1. Distribution of Sample Population by Age Group,
Sex, Urban and Rural Residence. Bolivia, 1980

SAMPLE POPULATIGCN

ggzup Total Males Females Urban Rural

0~-4 7,772 3,922 3,850 3,741 4,031

5-9 6,399 3,225 3,174 2,963 3,436
10-14 5,676 2,896 2,780 2,779 2,897
15-19 4,975 2,497 2,478 2,658 2,317
20-24 4,157 1,978 2179 2,211 1,946
25-29 3,509 1,674 1,835 1,808 1,701
30-34 2,944 1,472 1,472 1,553 1,391
35-39 2,507 1,203 1,304 1,209 1,298
40-44 2,110 1,014 1,096 1,023 1,087
45-49 1,932 924 1,008 870 1,062
50-54 . 1,672 810 862 757 915
55-59 1,216 585 631 532 684
60-64 1,019 467 552 383 636
65~69 660 315 345 275 385
70-74 539 243 296 174 365

75+ 723 314 409 217 506
TOTAL 47,810 23,539 24,271 23,153 24,657

FINDINGS

Age and Sex Distribution

Age and sex are two important variables in the study of population levels and trends.
Percentage distributions of the 1980 sample population are shown in table 2 by age, sex,
and rural and urban residence. For purposes of comparison, analogous data are also
shown for the 1976 Census in table 2 as well as graphically in figures 1 and 2.

The population pyramids of figures 1 and 2 have a rather broad base which is in-
dicative of relatively high fertility, and the data indicate little change in the over-
all distribution by age and sex since 1976. Slightly more than 42 percent of the



Table 2.

Percentage Distribution of the Total Population by Urban and Rural

Residence, Sex, and Age Group. BRolivia, 1980, 1976

1980 SURVEY 1976 CENSUS
TOTAL POPULATION URBAN RURAL TOTAL POPULATION URBAN RURAL

23§up Male Female | Male Female | Male Female Male Female | Male Female | Male Female
0-4 8.2 8.1 8.3 7.9 8.1 8.2 8.0 7.9 7.4 7.2 8.5 8.3
5-9 6.7 6.6 6.3 6.5 7.2 6.8 6.9 6.8 6.5 6.4 7.3 7.1
10-14 6.1 5.8 5.9 6.1 6.3 5.5 6.1 5.8 6.0 6.0 6.1 5.5
15-19 5.2 5.2 5.6 5.9 4.9 4.5 5.4 5.4 6.3 6.5 4.7 4.6
20-24 4.1 4.6 4.4 5.2 3.9 4.0 4.3 4.5 5.1 5.4 3.8 3.9
25-29 3.5 3.8 3.7 4.1 3.3 3.6 3.6 3.8 3.9 4.2 3.4 3.6
30-34 3.1 3.1 3.3 3.4 2.9 2.8 2.9 3.0 2.9 3.1 2.9 3.0
35-39 2.5 2.7 2.5 2.7 2.5 2.7 2.5 2.7 2.3 2.8 2.6 2.7
40-44 2.1 2.3 2.2 2.3 2.1 2.3 2.0 2.2 1.9 2.1 2.1 2.2
45-49 1.9 2.1 1.7 2.0 2.1 2.2 2.1 2.2 1.9 2.2 2.2 2.2
50-54 1.7 1.8 1.5 1.7 1.8 1.9 1.4 1.6 1.3 1.5 1.5 1.7
55-59 1.2 1.3 1.0 1.3 1.4 1.4 1.2 1.3 1.0 1.2 1.3 1.3
60-64 1.0 1.2 0.7 0.9 1.2 1.3 1.0 1.2 0.8 1.0 1.2 1.3
65-69 0.7 0.7 0.5 0.7 0.8 0.8 0.7 0.8 0.6 0.7 0.8 0.9
70~-74 0.5 0.6 0.3 0.4 0.7 0.8 0.5 0.6 0.3 0.5 0.5 0.7
75+ 0.7 0.9 0.4 0.6 0.9 1.1 0.7 1.0 0.4 0.6 1.0 1.1
TOTAL 49.2 50.8 as. 3 51.7 50.1 49.9 49.3 50.7 8.6 51.4 49.9 50.1
Base 47,810 23,153 24,657 4,613,486 1,925,840 2,687,646
Population
SOURCE: 1976 Census. INE, 198la




population surveyed in 1980 was under 15 years of age, and 6.3 percent was age 60 or
over. These percentages are approximately the same as those found in the 1976 Census.
The 1980 Survey data showed 48.4 percent of the population living in urban areas com-
pared to a total urban population of 41.7 percent in the 1976 Census. Substantial
rural to urban migratior seems to have occurred during this period. Overall, urban
areas were about 48 percent male and 52 percent female in 1980. Rural areas were

approximately evenly divided by sex.

When the urban and rural populations are examined separately over time (figure 2),
slight differences are noted in the age and sex distributions between the 1976 Census
and the 1980 Survey for certain age groups, particularly 0-4 for both urban and rural,

and 15-24 for urban resiilents.

Sex ratios were examined by age group for the 1980 Survey and compared with those of
the 1976 Census and 1975 EDEN I. Sex ratios from the 1980 Survey closely approximated
those from the 1976 Census, beginning around 101.9 at age 0-4 and declining gradually

with age.

Figure 1. Population Pyramid of 1980 Total Survey
Population Compared with Data from 1976 Census, Bolivia
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Figure 2.

Compared with Data from 1976 Census,

Bolivia

Population Pyramids of Urban and Rural 1980 Survey Population
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Myers' Blended Method (Shryock and Siegel, 1971) was used to measure preference
for certain ages (i.e., age heaping) in the 1980 Survey. Results were compared with
similar results from the 1976 Census data. The summary index of 9.2 obtained for the
1980 Survey data was essentially the same as that reported for the 1976 Census (INE, 1981
thereby indicating that the quality of age reporting was similar in the two sources
of data.

Current Marital Status

All persons 15 years of age and over were asked about their current marital status,
i.e., whether they were single, legally married, consensually married, divorced, separate
or widowed. Table 3 shows the percentage of males and females by age group who reported
their marital status as single. Data are also shown by urban-rural residence.

Table 3. Percentage of Males and Females Reporting Marital Status
as S8ingle by Age Group and Urban-Rural Residence.
Bolivia, 1980

Age MALES FEMALES
Group Total Rural . Urban Total Rural Urban
15-19 97.0 97.1 97.0 87.1 88.7 85.8
20-24 63.3 62.4 64.1 46.9 45.5 48.1
25-29 27.2 26.5 27.8 21.4 21.7 21.2
30-34 11.2 12.1 10.4 11.1 12.7 9.8
35-39 8.2 7.4 9.0 7.8 9.6 5.9
40-44 3.8 4.3 3.2 5.2 5.4 5.0
45-49 2.9 3.5 2.2 4.8 5.2 4.3
50-54 3.2 3.4 3.0 4.1 3.8 4.3
55-59 1.9 1.7 2.1 3.7 2.1 5.5
60+ 2.9 2.8 3.8 5.3 3.8 7.8
Mean
Age at 24.9 24.8 25.0 23.0 23.2 22.8
First
Union

As can be seen from table 3, the percentage »f single males and females declines
rapidly as age increases. A high proportion of the population is single at ages 15-19;
at ages 35-~39, however, fewer than ten percent are single. Although men on average
marry later than women, a higher proportion of men than women eventually marries, as
is evident from the data showing higher percentages of single women than men at all ages

over 40.



Hajnal (Shryock and Siegel, 1971) has developed an indirect method of estimating
the average age at first union from proportions single by age. As shown in table 3,
this technique produced estimates of mean age at first union of 24.9 for males and
23.0 for females. For both sexes, mean age at first union is lower for urban residents
than for rural residents. This urban-rural difference is greater among females than

males.

The percentage distribution of females 15 years of age and older by marital status
is shown in table 4 for the 1980 Survey and for the 1976 Census. It will be observed
that from age 30 and over, a smaller percentage of the female population in the 1980
Survey was classified as single, as compared with the 1976 Census. On the other hand,
a higher percentage of the 1980 Survey population, at all ages, 'was classified as
separated or divorced than in the 1976 Census. Only slight differences are evident
in the percentage of the population married at various ages between the 1976 Census
and 1980 Survey, particularly after age 25.

Table 4. Percentage Distribution of Females 15 Years of Age and Over
by Marital Status and Age Group . Bolivia, 1980, 1976

1980 SURVEY 1976 CENSUS

Married Separated Married Separated
Age . or in or or in or
Group Single UInion Widowed Divorced N Single Union Widowed Divorced | Unkpown N
15-19 87.1 11.8 01 1.1 2,478 83.4 15.6 0.1 0.3 0.6 248,
20-24 46.9 49.0 0.7 3.4 2,179 42.6 54.8 0.6 1.2 0.8 209,
25-29 21.4 73.2 1.1 4.3 1,835 20.7 75.3 1.2 2.0 0.7 176,
30-34 11.1 80.4 2.8 5.6 1,472 12.4 81.7 2.6 2.5 0.7 138,
35-39 7.8 82.4 4.5 5.2 1,304 9.7 81.9 4.8 3.0 0.7 126,
40-44 5.2 80.1 8.9 5.8 1,09 8.0 79.6 8.3 3.3 0.9 101,
45-49 4.8 76.3 12.6 6.4 1,008 7.6 75.5 12.4 3.6 0.9 100,
50-54 4.1 70.0 18.3 7.7 862 7.7 69.0 18.8 3.4 1.1 74,
55-59 3.7 62.0 28.5 5.9 631 7.5 62.8 25.1 3.4 1.2 58,
60+ 5.3 41.6 49.1 4.0 1,602 7.7 43.3 44.8 2.2 2.1 159,

SOURCE: INE, 1976 Census, (INE, 1981la)

Crude Birth Rate

Daca from the 1980 Survey indicated that the crude birth rate for Bolivia was around
40 per. 1,000 population. Based upon direct reporting of births in the past year, the
crude birth rate was 39.2; Brass P/F adjustment (Brass, 1975) yielded a rate of 40.2.
Application of the Own Children method (Cho, 1973) yielded a crude birth rate of 40.1
for the period 1976-1980.



Children Ever Born

In addition to obtaining information on date of last live birth, the 1980 Survey
collected data on total number of children ever born to women 15 vears of age and olde
Data on the average number of children ever born to women in the childbearing ages
are shown in table 5 for the 1980 Survey, 1976 Census, and 1975 Survey.

Table 5. Average Number of Children Ever Born to Women
in the Childbearing Ages, by Age Group..
Bolivia, 1980, 1976, 1975

pge AVERAGI. NUMBER OF CHILDREN EVER BORN

Group

of

Women 1980 Survey 1976 Census 1975 Survey
15-19 0.157 0.178 0.114
20-24 1.044 1.191 1.002
25-29 2.381 2.612 2.523
30-34 3.718 4.026 4.091
35-39 4.911 5.115 5.406
40-44 5.698 5.728 6.015
45-49 5.819 5.876 6.169

SOURCE: 1976 (INE, 198la); 1975 (INE, 1976)

Data from all three sources indicate that Bolivian women who have finished child-
bearing have given birth to approximately six children. The 1980 Survey data
show a slight decline in average children ever born during this five-year period for
most of the age groups.

Age-Specific and Total Fertility Rates

Three sets of age-specific fertility rates from the 1980 Survey are presented in
table 6. The rates were calculated from direct reports of births occurring in the past
year (column 1), application of the Brass P/F method (column 2), and the Own Children
method (column 3). With respect to direct reporting of births, there were 11,372
women in the survey aged 15-49. All were asked about the date of their last live birt]
(if any). Data on last live birth were incomplete or nonexistent for only 507 women.
In most cases with Incomplete date of last live birth, sufficient information was
available to determine if Lhe birth occurred in the last twelve months. Implied total
fertility rates and crude birth rates are also shown in table 6.



Table 6. Age-Specific Fertility Rates.
Bolivia, 1980

AGE-SPECIFIC FERTILITY RATES

From From

Application Own Children
Age Group Direct of Brass Method
of Women Reports P/F Adjustment (1976-1980)
15-19 .089 .091 .093
20-24 .242 .248 .249
25--29 .263 .270 .275
30-34 .224 .229 .230
35-39 .174 , .178 .163
40-44 .066 .068 .080
45-49 .015 .016 .023
Total
Fertility Rate 5.4 5.5 5.6
Crude
Birth Rate 39.2 40.2 _40.1

The P/F ratios for most age groups were close to unity, indicating relatively
little difference between fertility estimates based on reported recent births and those
based on mean number of children ever born. This is reflected in the implied total
fertility rates which changed very little as a result of the adjustment, (5.4 to 5.5).
Application of the Own Children method yielded age-specific fertility rates for the
five-year period immediately preceding the survey which were only slightly higher
than those shown for direct reporting and Brass P/F adjustment, with an implied total
fertility rate of 5.6. This consistency between the two sets of estimates is re-
assuring.

Age-specific fertility rates for urban and rural areas of Bolivia are shown in table 7
Rural fertility rates are generally higher than urban fertility rates. Total fertility
rates are approximately 30 percent higher for rural than for urban areas.

Table 8 shows age-specific fertility rates from the 1975 Survey, 1976 Census,
and 1980 Survey based on Brass P/F adjustment. PFertility estimates from the 1980
Survey were lower than those from the earlier sources, particularly in the age group
25-40. The total fertility rate of 5.5 in 1980 was approximately 20 percent lower
than the total fertility rates from the census and earlier survey. These data indicate,
thevefore, that there has been a substantial reduction in fertility during the past
four or five years.

The data in table 8 are, of course, dependent on average number of children ever
born as reported by respondents in the survey and census. It should be noted that there
is some concern that the parities reported in the 1980 Survey are inordinately low.
There is also concern that the parities reported in the census and earlier survey are
inordinately high. Both possibilities are being explored. If either is found to be
valid, the decline in fertility shown in table 8 would be less pronounced.

9



Table 7. Urban and Rural Age-Specific Fertility Rates.
Bolivia, 1980
AGE-SPECIFIC FERTILITY RATES
URBAN RURAL
A . Own Oown
ngup Direct Brass Children Direct Brass Children
of Women Reports P/F (1976-1980) | Reports P/F (1976-1980)
15-19 .093 .091 .089 .083 .090 .100
20-24 .233 .228 .241 .253 .273 .258
25-29 .255 .249 .257 .272 .293 .295
30-34 .184 .180 .198 .269 .290 . 266
35-39 .143 .140 .136 .202 .217 .190
40-44 .048 .047 .054 .080 .087 .104
45-49 .008 .008 .016 .022 .023 .030
Total
Fertility] 4.8 4.7 4.9 5.9 6.4 6.2
Rate
Table 8. Age-Specific Fertility Rates Based on Brass P/F Method.
Bolivia, 1980, 1976, 1975
Age AGE-SPECIFIC FERTILITY RATES
Group
of Women 1980 Survey 1976 Census 1975 Survey
15-19 .091 .097 .078
20-24 .248 .281 .254
25-29 .270 .311 .357
30-34 .229 .279 .299
35-39 .178 .216 .215
40-44 .068 .111 .103
45-49 .016 .041 .057
Total
Fertility 5.5 6.7 6.8
Rate
SOURCE: 1976 (INE, 198la); 1975 (INE, 1976)
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Crude Death Rate

In the 1980 Survey, household respondents were asked about deaths of members of
the household in 1979 and 1980. In response to these questions, 821 deaths were
reported. These deaths occurred during a period of approximately 22 months (January 1,
1979 through October 31, 1980), assuming that the average date of fieldwork, which
took place from October 1 - December 6, was October 31. Thus, in order to estimate
the annual crude death rate, the number of deaths was multiplied by the fraction 12/22.
As is shown in table 9, using this adjusted number of deaths, a crude death rate of
9.4 per thousand population was obtained. This rate is improbably low for Bolivia,
suggesting that death reporting was incomplete.

Table 9. Population, Number of Reported Deaths, and
Estimated Death Rates by Age Group.
Bolivia, 1980

Estimated Estimated

Age Sample Reported Deaths in Annual
Group Population Deathst One Yeartt Death Rate

0-4 7,772 312 170.2 21.9

5-9 6,399 14 7.6 1.2
10-14 5,676 9 4.9 0.9
15-19 4,975 20 10.9 2,2
20-24 4,157 29 15.8 3.8
25-29 3,509 21 11.5 3.3
30-34 2,944 20 10.9 3.7
35-39 2,507 33 18.0 7.2
40-44 2,110 27 14.7 7.0
45-49 1,932 31 16.9 8.8
50-54 1,672 41 22.4 13.4
55-59 1,216 40 21.8 17.9
©0-64 1,019 45 24.5 24.0
65-69 660 32 17.5 26.5
70-74 539 28 15.3 28.4

75+ 723 112 61.1 84.5
Unknown - 7 3.8 -
TOTAL 47,810 821 447.8 9.4

+ Repofted deaths over a period of 22 months.
T Reported deaths multiplied bv 12/22.
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An attempt was made to adjust the reported deaths for presumed underreporting
using a method developed by Brass (1975), referred to as the death distribution technique,.
This method is attractive because it permits, theoretically, an estimation of recent
mortality (in our case, that of the past two years), whereas other indirect methods
estimate the level of mortality prevailing in the more distant past. However, this
method has an important disadvantage in that it is only applicable to mortality rates
of persons at or older than a specific age (age 5, for example) . In other.words,
it does not provide an estimation of infant or child mortality rates.

Brass (1975) has shown that under specific conditions,

p(x) p(x)

where n(x) is the number of pbersons at age x; p(x) is the population above age x; d(x)
is the number of deaths above age x; r is “<he growth rate of the population, and f is
the adjustment factor to correct underreporting. Underlying assumptions of the method
are that: (1) the proportionate underreporting of deaths is alike at all ages, (2) the
population is approximately stable, and (3) the ages of both living and dead are cor-
rectly reported.

’

Application of the method to the 1980 Survey data estimated r = .025 and £ = 1.26
and indicated that reported deaths for ages 5 and over were approximately 79 percent
complete. The mortality rates for the population 5 years of age and over were adjusted
using the above results.

The next step involved calculation of the estimated death rate for children under
5 years of age based on data relating to children ever born and children surviving
to women 20-34 years of age. The average estimates of infant mortality for males
and females from child survivorship data of women 20-34 years of age using the South
mortality pattern were 133 and 111, respectively, per thousand live births (table 10).
These estimates correspond to mortality levels of 14.2 for males and 15.2 for females
in the South family of model life tables.  Death rates for children under 5 were thus
obtained from model life tables corresponding to the above mortality levels.

The crude death rate for the total population was estimated by combining the adjusted
death rate for the population 5 Years of age and over with the estimated rates for
the population under 5 years of age. The resulting death rate estimate for the total
population was 14.7 deaths per thousand population .

Estimates of Childhood Mortality

Indirect estimates of infant and child mortality were made from data indicating
the survivorship of children ever born to women 15 years of age and over enumerated
in the survey. Survivorship data were collected by asking each woman a series of eight
questions: the number of her own sons and daughters who were living in the household,
the number living elsewhere, the number who had died, and the total number of sons and
daughters ever born. This series of questions is considered the most appropriate
for obtaining childhood survivorship data (World Fertility Survey, 1975; POPLAB, 1978).
Nonresponse was low for this set of data; of the 14,467 enumerated women aged 15 years
and over, 14,332 (99 percent) provided complete data.

The methodology of indirect childhood mortality estimates requires that the survivor-

ship data be aggregated by five-year age groups of women and that proportion dead
statistics be calculated for each age group. These statistics are then transformed
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into mortality probabilities by any of several existing models (Brass, 1968; Sullivan,
1972; Trusscll, 1975; Feeney, 1980). In this report, results obtained from the Suliivan
and Trussell models are reported. Thesce models are based on the North, South, West, and
East life table systems (Coale and Demeny, 1968). Because it is generally considered
that women aged 20-24, 25-29, and 30-34 report child survivorship data more accurately
than older women, estimation is restricted to those age groups. To facilitate comparisor
of mortality estimates from each of these age groups of women, the estimates are reportec
in terms of a single index, the infant mortality rate (IMR).

When mortality levels have been changing in a population, it is necessary to indicate
the number of years preceding the survey, t*, to which an indirect mortality estimate
applies. Under the assumption that mortality change occurs in a linear fashion,
several models exist for estimating t* (Brass, 1975; Coale and Trussell, 1978; Preston
and Palloni, 1978; Sullivan and Udofia, 1978; Feeney, 1980). In this report, t* esti-
mates obtained from the Coale and Trussell model are reported.

Indirect IMR estimates for Bolivia from the 1980 Survey are shown in table 10. The
points in time to which the estimates apply (t*) are also shown. For example, IMR
estimates derived from the data reported by women aged 20-24 apply to a point in time
approximately 2.2 years before the survey (i.e., calendar year 1978).

Table 10. Indirect Infant Mortality Rates (IMR)
Using Sullivan Age Models. Bolivia, 1980

Propor- Number of

tion Years IMR per 1,000 Births
Age Number  Number Births Dead Prior by Mortality Pattern
Group of of Which Among to Survey
of Women  Women Births Died CEB (t*) North  South East  West
BOTH SEXES
20-24 2174 2269 334 .147 2.2 118 120 134 126
25-29 1833 4364 779 .179 3.9 117 124 142 131
30-34 1468 5458 1043 .191 5.9 111 122 143 127
MALES
20-24 2174 1144 173 .151 2.2 124 126 140 133
25-29 1833 2296 448 .195 3.8 131 137 158 147
30-34 1468 2852 603 .211 5.8 126 136 162 145
FEMALES
20-24 2174 1125 161 .074 2.2 111 114 127 118
25-29 1833 2068 331 .160 4.0 102 110 124 114
30-34 1468 2606 440 .169 6.1 95 108 123 1o
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For Bolivia, 1llik estimates fo.o both sexes vary from 111 to 143 per 1,000 hirths,
depending on the age group of reporting women and the mortality pattern of the esti-
mation model. Most of this variation occurs across mortality patterns rather than
across age groups of reporting women. Nevertheless, estimates from the North, South,
and West patterns cluster in a tight manner, while those from the East model are
distinctly higher. Thus, to simplify the presertation, discussion is confined to
the estimates from the South model since they are intermediate in value between those
of the North and West models. For both sexes, IMR estimates from the South model
were 120, 124, and 122, per 1,000 births for 1978, 1976, and 1974, respectively.
Estimates for males exceed those for females by approximately 15 to 20 percent.

For urban areas, the infant mortality rates based on the South model were 106,
109, and 109 for 1978, 1976, and 1974, respectively, while those for rural areas were
135, 138, and 136. 1In both urban and rural areas, male infant mortality rates ex-
ceeded those of females.

In general, the indirect IMR estimates from the 1980 Survey display the expected
urban-rural and sex differentials. Moreover, the estimates derived from survivorship
data reported by women in different age groups do not indicate any consistent time
trend in infant mortality levels in the six-year period preceding the survey. However,
indications concerning mortality trends based on data reported by women in different
age groups are not conclusive, due to the well-known limitations of the indirect
estimation models.

For the purpose of investigating time trends in child mortality, indirect mortality
estimates available from the 1975 Survey and the 1976 Census can be compared with
those from the 1980 Survey. Results from the earlier surveys have been reported in
terms of g(2), g(3), and g(5) estimates based on the Trussell West mndel. Those
results are presented in table 11, along with comparable results from the 1980 Survey
(i.e., gq(2), g(3), and q(5) estimates based on the Trussell West model). Before con~-
paring results, one difference between the census and earlier survey, and the 1980
Survey should be pointed out. In the census and earlier survey, respondents were
asked about the number of children ever born and the number surviving. Thus, as
opposed to the 1980 Survey, the 1975 Survey and 1976 Census made no direct inquiry
about children who had died.

The estimates of q(x) for x = 2, 3, and 5 from the 1975 Survey and the 1976 Census
(column 4) are quite similar for a given value of x. This is consistent with the
fact that mortality levels probably did not change significantly in one year. Moreover,
all of these g(x) estimates correspond to about the same level of mortality (column 5),
i.e., about level 10.5 in the West model life table system.. On the other hand, the
q(x) estimates from the 1980 Survey are, for a given value of x, about 25 percent lower
than those from the census and earlier survey. This suggests an overall decline of
about 25 percent in childhood mortality levels over the four or five-year period pre-
ceding the 1980 Survey. A decline of this magnitude in such a short period is quite
possible and is not unlike the declines which have been documented for other countries
at similar levels of mortality (Arriaga, 1980).

In summary, the infant mortality rate for Bolivia is estimated at 120 infant deaths
per thousand live births in 1978. Male mortality exceeds female mortality by some 15
percent and rural mortality exceeds urban mortality by about 25 percent. Comparison
with previous estimates indicates that infant and child mortality have declined
significantly in recent years.

14



Table 11.

Indirect Infant and Childhood Mortality Estimates
Derived from Trussell's West Mortality Estimation Equation.
Bolivia, 1980, 1976, 1975

Estimate of

Propor- Age to Probability Correspond-  Number Estimated
Age tion Which of Dying ing Level of Years Average
Group Dead Probability Between of Prior Level of
of of of Dying is Birth and West Model to IMR per
Women CEB Estimated Age x Life Tablet  Survey 1,000 Birthst
o; x alx) Level tx gy
(1) (2) (3) (4) (5) (6) (7
1975 SURVEY
20-24 .200 2 .218 10.1 2.1
25-29 .208 3 .213 11.2 3.8 164
30-34 .236 5 .243 10.8 5.9
1976 CENSUS
20-24 .201 2 .212 10.4 2.3
25-29 .228 3 .229 10.5 . 167
30-34 .250 5 .253 10.4 6.4
1980 SURVEY
20-24 .147 2 .156 13.3 2,
25-29 .179 3 .181 12.8 4.1 128
30-34 .191 5 .195 12.8 6.2

1t Mortality levels are derived from Coale and Demeny, 1966.
the lower the mortality.

The higher the level,

1t The IMR rate was obtained as the simple average of the IMRs of the West Model
life table cited in column 5.

SOURCE:

1976 (INE, 198la); 1975 (INE, 1976)
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Estimates of Adult Mortality

Indirect adult mortality indices can be derived from information reported by survey
respondents on survivorship of their mothers and fathers (maternal and paternal orphan-
hood). These indices can also be estimated from information reported by ever-married
respondents, including those in consensual unions, on the survivorship of their
first spouse (female and male widowhood). Both types of data were collected in the 19¢
Survey (orphanhood and widowhood). From these data, adult mortality levels were
estimated for the period of approximately 15 years preceding the survey. The incidence
of nonresponse was low for the questions related to the various types of survivorship:
0.2 and 1.1 percent for maternal and paternal orphanhood data, respectively, and
0.5 percent for both female and male first spouse widowhood data.

The proportion of respondents by age group who reported their mothers and fathers
still alive and the proportion of ever-married respondents who reported their first
spouse still alive are shown in table 12.

Table 12. Proportion of Respondents with Mother Alive,
Father Alive, and Proportion of Ever-Married Respondents
with First Spouse Alive by Age Group. Bolivia, 1980

ORPHANHOOD WIDOWHOOD
Proportion of Proportion of Proportion Proportion
Age Group Respondents Respondents of Wives of Husbands
of With With With First With First
Respondents Mother Alive Father Alive Husband Alive Wife Alive
5-9 .9720 .9489 - -
10-14 .9470 .9044 - -
15-19 .9138 .8444 - -
20-24 . 8640 .7587 - -
25-29 .7873 .6543 .9819 .9918
30-34 .6867 .5331 .9517 .9755
35-39 .5867 .4093 .9245 .9490
40-44 .4743 .2900 .8754 .9259
45-49 . 3340 .1972 .8375 .8858
50-54 - - .7705 .8680
55-59 - - .6611 .8471

The proportions shown above are, by themselves, indicators of mortality but do not
However, they can be trans-
formed into probabilities of surviving from one exact age to another exact age. Details
of the method are shown in the full report of the 1980 Survey to be published by INE.

represent mortality conditions in any exact age interval.

The adult mortality estimates from orphanhood and widowhood data are summarized in

table 13 in terms of mortality levels in the South model life table system.

The table

is organized so that all estimates of a particular row pertain to approximately the

same calendar vyear.
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Table 13. Period-Specific Adult Mortality Levels by Sex,
Orphanhood and Widowhood Data. Bolivia, 1980

(South Model Life Table)

Approximate Estimated Mortality Levelst

Time

Reference FEMALES MALES

of Estimated

Mortality Levels Orphanhood Widowhood | Orphanhood Widowhood
1980 - - - 15.6
1978 - 19.9 - 16.8
1976 15.8 17.7 14.1 14.8
1974 15.5 15.8 13.3 14.5
1972 14.9 15.6 11.9 13.4
1970 13.8 14.4 10.4 13.9
1968 12.3 15.6 9.0 13.5
1966 10.7 16.9 8.4 12.0
1965 10.5 - 7.8 -
1964 10.9 - 9.5 -
1963 10.7 - - : -

tMortality levels are derived from Coale and Demeny, 1966. The higher the
level, the lower the mortality.

Female adult mortality estimates based on orphanhood data are around level 11
(corresponding to an expectation of life at birth, eg, of 45 years) for the period
1963-66, and increase to approximately level 16 (eg = 57.5) in 1976. Based on widow-
hood data, estimates of female adult mortality are around level 16 for 1966-68,
dropping to level 15 (eg = 55) in 1976-78. Thus, the orphanhood data indicate higher
mortality for females than do the widowhood data. 1In addition, the orphanhood esti-
mates indicate a smooth and consistent decline in mortality. while the widowhood esti-
mates indicate an irreqular pattern over time. Moreover, the widowhood estimate of
mortality level in the years 1976-78 (near level 19) is unrealistically high. Overall,
the mortality estimates derived from orphanhood data seem preferable. They indicate
a level of female mortality of approximately 15 (eg = 55) for the four to ten-year
period preceding the survey.

Male adult mortality estimates based on orphanhood data are near level 8 (eg = 36.2)
in 1965-66 increasing to level 10 (eg = 40.6) in 1970 and to level 14 (eg = 49.6) in
1976. The increases in associated values of life expectancy are particularly sharp
between 1970 and 1976, perhaps too sharp to be plausible, thus raising concern about
the accuracy of the data reported for survivorship of fathers. Estimates of male mortalii
from widowhood data indicate a level near 14 (e] = 49.6) during the late 1960's and early
1970's, near 15 (eg = 51.9) in 1976, and 16 (eg = 54, ) in the late 1970's. These widow-
hood estimates provide a smooth and consistent increase in mortality levels and are
compatible with the female adult mortality estimates from orphanhood data. Overall, the
adult male mortality estimates derived from widowhood data seem preferable. They indi-
cate a level of male mortality of approximately 14.2 (eg = 50) for the four to ten-year
period preceding the survey.

In summary, adult mortality was estimated to be near level 15 (eg =55) for females an
near level 14.2 (eg = 50) for males for the four to ten-year period preceding the survey.
These adult mortality levels are compatible with levels reported in the previous section
for infant and child mortality.
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