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Guatemala iu a Central American nation located to the south of
Mexico, with Belice on the East and Honduras and El Salvador on
the Southern border. The country has access to both the Pacific
Ocean and the Caribbean. The area of Guatesala is & little over
100,000 suq. kms. giving a density in 1987 of around 835
inhabitants per nq. km. The country is highly rural with about
two~thirds of the population 1living in rural areas. Buatesala
City, the capital, represents approximately 20X of the nation’s
total population and is the only large sstropolitan center. Per
capita GNP in 19859 was esstimated at UB$1,240 (PRB 1987), placing
it in 11th position among the 20 countries of Latin America. In
Central American area, Buatenala’s per capita GNP is the fourth
largest, only slightly ssaller than that of Costa Rica, but
considerably smaller than the per capita ONP’s of Mexico and
Panama.

From a desographic paerspective, BGuatesala is relatively far
behind the develaopad nations in terms of its wmortality and
feortility levels and trends (Table 1). Only in the current
quingquenial is the life expactancy at birth expscted to rssch &0,
a level that was attained in msost West Eurcopean countries some 40
yaars aga. Even by 2025 life sxpectancy is expected to reach
only 70, a level slready achisved by virtually all developed
nations. »

Similarly, fertility in GBuatemala remains relatively high,
although decreasing, with total fertility rates currently around
5 children par woman an average. Thim, however, could be an
under-estimate since other ssasure of the total fertility rate
are closer to & (for example, PRB 1987), Tha net reproduction
rate (fertility, taking into account mortality) remains larger
than 2, that is each generation is twice as large as the previous
one. Even in the year 2025 it is not expesctaed that Guatemala’s
net reproduction rate will have declinad to r-placuncnt, or rero
growth, levels.

As can be seen from Table 2, infant mortality rates in Guatemala
have beoen decreasing steadily but even as late as the period
- 1970~-1975, the rate was close to 100, or 1 birth out of 10
terminated in death within one year. In fact, there are
indications that these rates are also under-eastimates (for
example, CELADE 1584, p. 7)), naverthelass they can serve as a
basis for comparison betwaen Suatesala and other Latin American
nations.



Table 1

Demagraphic Indicators
Buatenala, 1970 ~ 2025

1970 1975 1980 1985 2025
Total Population (000) 5,353 b, 243 7+ 262 8,403 21,717
- 1970 1975 1980 1985 2020
~197% -1980 -198% -1990 -2025
Life Exp. at Birth 53.7 56.9 9.7 62,3 70.2
Total Fertility Rate 6.13 5.468 85.17 4.76 2.97
Net Reproduction Rate 2.34 2.25 2.12 2.02 1.39
Annual Growth Rate (%) 3.07 3.03 2,92 2.82 1.83
Source: United Nations 1983b, p.208.
Table 2
Infant Mortality Rates
Buatamala and selected countries, 1970 -~ 2025
Country 1970 1975 1980 1985 2020
-197% ~-1980 -1983 -1990 2025
Buatemala 90.2 79.0 &7.7 57.3 26.6
El Salvador 101.0 84.8 71.0 59.9 27.2
Maxico &8.6 59.8 52.1 45.4 29.3
Costa Rica %0.9 29.3 5.7 23.1 17.9
Cuba 33.8 22.5 20.4 18.6 11.5

Source: United Nations 1983c, p. 36-39.
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Currently, Ouatemala’s infant mortality rate is around 60 per
thousand and ies expected to decline to 26.6 by 2020-202%. Two
other countries that are expeacted to reach the sanme levels by
2020~202% are El Salvador and Mexico. Both, howaver, will have
slightly higher levels than that of SGuatemsala. Historically, El
Salvador has always had highar levels than Guatemala, albeit only
slightly, whersas Mexico has tended to have lowsr levels. The
differance betwesen Mexico and Buatemala has been decreasing and
is expected not only to disappear in the future but it is
mxpected that the relative sizes will actually become inverted.

In contrast to the first thres countries, Costa Rica and Cuba
have considerably lower levels of infant mortality. Cuba, in
particular, in 1970-~197% had levels about one-third that of
Guatemala and by 2020-2023 is projected to have a level of 11.95,
equal to some of the lowast levels ssen now even in developed
countries, All countries experienced important declines in
infant mortality betwesn the 1970~78 and 1975-80 quinquenials.
For example, Costa Rica’s infant sortality declined by almost 50%
between these twa periods. This is also the time ¥frame in which
BGuatemala sxperienced important gains in infant mortality.

Another isportant aspect of Guatemala’s infant mortality is that
6&7% of first-year deaths are post-nesonatal, suggesting that it ie
primarily snvironsental and social Ffactors that contribute to
infant mortality (CELADE 1984, p.11).

In sunmary, it msust be concluded that demographically aspeaking
Buatemala is relatively less developed with high, albeit
decreasing, fertility and mortality. The annual growth rate has
hovered around 3% for some time and is only very slowly
decresasing recantly (Table 1). By 2025 it is expected that
Buatemala will still have a growth rate of close to 2%, a level
that tranmlates into a population doubling tise of 35 years.

The infant mortality rate is decreasing but it remains
unacceptably high, with current levels indicating that almost &
bablies aout of every 100 born die within the first year of life.
The objective of this study is to shad light on the sociosconomic
differentials of esarly age asortality in Buatemala and to study
the trends in these differsntials over time.



4 Data auality considerations

The data used in this analysis are derived from the 1973 and 1981
Censuses and it is important to understand something about the
quality of these underlying data in order to correctly interpret
the results. Two demographic techniques will be invoked first to
estimate the quality of the data and then empirical results will
be presented to compare a few key fragusncies between the two
Cansuses.

The first results are based on errors in age reporting due to age
heaping, or preference for certain ages. For example, it has
besn noted universally that there is a preference for ages ending
in digits O or 8. In Table I are presanted several indices of
age praference that all have the same conceptual basis but vary
in the details of calculation. In genmral the higher the index
the poorer the quality of the age declaration.

Table 3

Indices of Age Preference (Myers, Whipple, and United Nations)
Buatemala, Mexico, Panama, Argesntina

1950, 1960, 1970, and 1980 Rounds of Censuses
Country Indices
and
Census Myers Whipple United
Nations

SBuatemal a

1930 Census 32.9 196.8 42.3

1964 Census 19.3 188.3 27.8

1973 Census 22.2 164.0 24.9

1981 Census 21.7 165.0 26.2
Maxico

1950 Census 35.8 1868.7 35.4

1960 Census 356.7 174.0 25.8

1970 Ceansus 17.0 148.0 18.0

1980 Census - - -
Panama

1990 Census 16.2 141.6 30.7

1960 Census 8.3 120.9 18.3

1970 Cansus 6.9 118.1 14.0

1980 Census %.0 113. 6 15.9
Argantina

1947 Census 1.2 98.8 17.9

1960 Censun 2.2 104.8 12.1

1970 Census 1.7 103.7 10.4

1980 Census 2.9 106.2 11.8

Source: DEE, CELADE 1963, Cuadro 6, p.1l.



It is clear from the data in Table 3 that in comparison with
other Latin American censuses, the Guatemala censuses have many
problems. All the indices for all censuses are larger for
SGuatemala than for Panama and Argentina and in many cases larger
by orders of magnitude. Only in the case of Mexico do Guatemala
indices ressmble thoss of another country except that even in
this case by 1970 the Mexican indices are considerably lower.

In terms of inter-censal comparison for Guatemala thers ie some
reason to believe that both the 1973 and 1981 Censuses suffer
from data probleas. Bstween 1930 and 1973 all indices decrsased,
whereas in 1973 they increased. There doss not seem to be auch
difference betwesn the 1973 and 1981 indices.

Another measure of data quality is the percentage undercoverage
or omission rate, in other words, the estisated proportion of the
eligible population that was not counted in the census. This
index is measured using demographic wmethods of estimating
population size and distibution based on underlying patterns of
fortility, mortality, and asigration. The difference betwesen this
estinated population and the census count is a aesasure of the
undercount. Data for Guatemala are presented in Table 4.

Table 4

Measures of Undercoverage, Pesrcentage Omitted
Buatemala: 1950, 19465, 1973, and 1980

Year Source (1) Source (2)
Total Males Females Males Females
19350 5.8 %.6 6.0 5.4 5.3
19465 4.8 4.9 8.6 3.9 I.6
1975 11. 6 12.6 10.9 11.4 9.3
1980 15.2 16.9 13.9 15.1 12.4

Source (1)t Butiérrez 1983
Source (2): DBE, CELADE 198S.

The figures in the above table are consistent with another source
which gives underenumeration rates for the 1973 Census esqual to
2.8% in urban areas and 4.1% in rural areas and, independently,
%.9% far the country as a whole (Wilkie 1984, p. 272).

Once again there is evidence that the 1973 and 1981 Cansuses are
of poorer quality than the previous two in 1950 and 1965. This
table also supports the argumssnt that the 1980 Census is of worse
quality that the 1973 Census. It should also ba noted that this
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undercoverage doss not equally affect all segments of the
population since, in at least this particular case, in 1975 end
1980 the male undercaverage rates are higher than the female
rates.

This apparent deterioraton of data quality betwesn the 1973 and
1981 Censuses is particularly worrysome in the case of this study
which has an important temporal component based on changes
batwesn these two time points. In particular, since it is sostly
rates that are being compared, it is imsportant to esstablish
whether thers were isportant changes in frequency distributions
betwesn the two censuses.

it has been suggested that the rural part of Buatesala was under-
enumerated in the 1981 Census sore 8o than in the 1973 Census
and, in particular, Indians were especially under-snuserated.
These hypotheses are bassd on the civil unrest that was pressnt
in Buatemala at the time of the 1981 Census. Table 9 was
prepared to shed some light on this issue.

Table 5

Fraguency Distributions -~ Buatemala - 1973 and 1981

Year Parcentage Percentage
Urban Indian
1950 25.0 53.7
1964 33.6 42.2
1973 36.4 43.8
19681 32.7 42.0

Sources: DBE (1971), Cuadro I11 (p.40), Cuadro IV (p.42)
DEE (1979), Cuadro I, p. 5
DRE (1964), p.21

The percentage urban increased steadily between 1950 and 1973 as
a consequence of increased urbanization of Suatesala and thers is
little reasaon to believe that this universal aspect of the
modernization process would have tersinated or auch less reversed
itself in the following decade. And yet, in 1981, the percentage
urban is smaller than in 1973. 1f there are data quality errors
then they ars exactly aopposite to those hypothesized above. The
indication is that, if any region was under-reported, it was the
urban and not the rural part of the country. In the case of the
Indian population there doss not sessm to be auch evidence based
on this minimal amount of data that there was a special problem
of under—-coverage of this population in the 1981 Census. In
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fact, the results for the last three Censuses are very similar,
which may or may not represent reality but at least per se is not
avidence of particular problems in 1981.

A thorough study of tha 1981 Census of Guatemala would be
required to get to the bottom of some of these issues, a task far
beyond the scope of this study. Nevertheless, the above data do
suggeat that a great deal of caution should be exercised in
drawing conclusions from thess data especially with respect to
the 1981 Censusa. There doss not seem to be much evidence for
differential errors in comparing the 1973 and 1981 Census,
consaquantly the temporal change aspect of this study was
executed and the results are presented and discussed below.
However, rasaders should be aver attentive to the possible effects
of problems with the original data on final conclusions.

iz a result of the questionable quality of the 1981 data, results
are presented only for the country as a whole without studying
separately the urban and rural regions. However, an urban-rural
residence variable was usaed to help shed light on the effect of
this factor. Another victim of the 1981 data quality issue is
the omission of estimation of attributable risk, a concept that
decomposes the change in relative risk (uee ssction 6) into
change due to population composition and change due to real
differences in differential mortality risk.

=2 Data orspsration

The analysis was based on a sample of data from the 1973 and 1981
National Censuses of Population and Housing in Guatemala.
Advantage was taken of the availability of samples from the 1970
round of censuses as a result of the OMUECE project (Operacién
Muestreo Censal) which produced in standard <format a sample on
computer tape of census data from variocus countries in the
region. In addition, a spacial sample was available on computer
tape based on the 1981 Census of Guatemala.

In the case of the 1973 Census, the original random sample
consists of 266,400 individual cases, represanting a little over
5% of the total census population in 1973, namely 5,160,221, The
sample based on the 1981 Census consists of 302,711 individual
cases, reprasenting 5% of the total population of &,054,227,

From these samples, wosen aged 15-34 (inclusive) with at least
one child boarn alive were selected. The resulting files consist
of 33,382 individuals in the case of the 1973 Census and 37,328
individuals in the case of the 1981 Census. The list of original
variables with thelir codes appears in Appendix 1.



Various steps had to be undertaken in order to derive the
necessary variables for the regression analysis. In the first
place, the independent, or explanatory, variables had to be
created. In particular, thess variables include education of the
woman and the household head, urban-rural residence of the wosan
and occupation of the housshold head. The variable ethnicity of
the woman did not change from its aoriginal version.

The following rules specify the data transformations that were
performed. The rules apply to both the 1973 and 1981 Censusss
although minor changes were necessary for the 1981 Census bscause
of slight differesnces in the codes.

Education of the woman and the household heads
I¥ EDUCW(H)= O -~ 9,EDUCH{H)= 1 (None)
10 - 12 2 (One or two years of primary)
13 - 15 3 (Three, four, or five years of
primary)
16 - 19 4 (Prisary completed) ‘
20 and aver S (At least some sscondary)

Urban~rural residence of the woman:

I URNW=2, BURW=1 (Rural)
DEPTOW#1 & URN=1, BURW=2 (Urban, except capital city)
DEPTOW=1, BURW=Y (City of Guatemala)

Occupation of the housahold head:

If (CATEGH=3 & OCUPH=411-4%53) THEN OCCH=1,
(CATEBH=2 4 & OCUPH=411-433) THEN OCCH=2,
(CATEGH=2,4 & OCUPH=224, 226, 231-236,321~33%,

S21~58532,612-632,642,643,

711,7146~961) THEN OCCH=3,
{CATEBH=3 & OCUFPH- " ) THEN OCCHw=4,
(CATEBH=3 & OCUPH=001~-223,225,311-319,

611641 ,651-653,712-715,

962) OR CATE@H=1 THEN OCCHeS,

(OCCH=~13 Salaried agriculture workers —~ laborers
2: Non—-salaried agriculture workers — psasants
3: Non-salarisd non—agriculture workers
4: Balaried non—~agriculture workers
Y: Middle class)

In order to sisplify the analysis and, mors isportantly, the
interpretation of the results, input data ware lisited to woman
for whom all data wers preasent. Consaquently, a selaction was
made of women who ware wmarrisd {(or cosson-law) with spouse
present and for whoms valid data were available for the variables
sducation, occupation, and ethnicity. In addition, sslected
women had to have fewer than 20 children sver born and the number
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of children surviving had to be less than or equal to the numsber
of children ever born. These selection criteria further reduced
the sffactive sample size to 19,412 wooen from 335,382 in the case
of the 1973 Census and to 17,851 from 37,328 in the case of the
1981 Cansus.

(The term houshold head is used in this study although, because
af the above-msntioned esslection procedures, the housshold head
is actually the husband (lsgal or common-law) of the woman
selected and father, blological or adaopted, of the children in
the household.)

4, Methodology

8ince the derived explanatory variables are categorical (that is,
their codes do not have a quantitative value), in order to
introduce them into a regression Ffrasswork thasy have to be
transfaormed into dichotomous, or dummy, variables. For sach
variable, one code was selected as the reference category and for
each of the remaining codes a ssparate dichotomous variable was
created, with a value of 1 if tha individual possesses a
particular trait and 0 otharwise. The refsrence catsgory chosen
was always the one corresponding to the group with the lowest
mortality. Conmsequently the dichotomous variables oeasure
surplus mortality with respect to this reference category.

The reference categories for the independent variables are
EDUCH=S (At least some secondary), GURW=1 (City of Buatemala),
ETNICON=2 (Non-indian), and OCCHsS (Middie claus). In addition,
8 dichotomous variables were created for education (4 for women
and 4 for housshold heads), 2 for residence, 1 for sthnicity, and
4 for occupation of housshold head.

The dependant variable which repressnts the phenosenon that is
being studied, measures child mortality in the population. As a
firast step, the follaowing intermediate variable was calculated:

PROPM = 1 ~ (No. surviving children/No. children ever born).

To derive a asore appraopriate variable, the aexpected or
theoretical version of this variable was calculated, based on
model life tables and the age of the woman (as a surrogate for
the duration of sxposure of children to the risk of dying). The
final version of the variable is the ratioc of the observad value
to the theoretical value.
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The United Nations program PROPDEAD (United Nations 1986a, 1984b)
was used to calcflate the theoreticel values. The required input
is the mean n of children ever born and children surviving
by age group of 'the woman. The inputs were calculated based on
the larger samples (33,382 women in 1973 and 37,32% in 1981). In
addition, the number of woman with no children was estimated both
for 1973 and 1981 using census tabulations. The input data were:

Age of Means
WORAN Children Children
ever born surviving

1973

15-19 0.324%5 0.2898

20-24 1.68463 1.44%)

25-29 3.2914 2.7222

30-34 4.7588 3.8619
1981

15-19 0.3403 0.3152

20~24 1.7247 1.35484

2529 3.2307 2.8230

30~-34 4.5059 3.8405

PRUOPDEAD also requires as input the average childbearing age of
women . In the case of Guatemala, for the 1973 Census the figure
used was 28.89 and for 1981 the figure used was 2M8.74. Both
these data are basaed on quinquennial (15-19,...,45-49) age-
specific fertility rates that were estimated aw part of an
exarcise whose objlactive was to calculate the most recent
projections for Guatesmala (DBE 198%). (The actual fertility
rates do not appear in the publication referenced but are
available on request from the author or from CELADE.)

A study was carried out to match the Buatemala empirical
mortality tables (DBE and CELADE 19835, p.1354~157) to the United
Nations model life tables (United Nations 1983a) in order to
select the appropriate results from the PROPDEAD program. The
sum of absolute differences between corresponding values of Q.
ware calculated for the five U.N. models selected using the male
and female life expectancies from the empirical life tables.
Based on all age groups, the Latin American pattern proved to be
vastly superior for both sexes and for both time points. Based
anly on esarly ages (0-19), the Latin American model again most
closely approximates the Guatemala wmortality pattern for both
sexes and both tise points. In the case of early ages, the next
best andel is the Genaral model, followed in order by the S8outh
Asia, Far East, and Chile, which provides the worat fit.
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Using the Latin American pattern, the sxpected proportions dead
for 1973 and 1981 by age group of mothar ares

Age Expected
of wonan proportion dead
1973 1981
1519 - 11757 - 09038
20-~24 » 14930 «1130%
25%-29 « 16780 - 12489
30-34 « 18483 « 13618

Tha final version of the depsndent variable, M, was derived as
the quotient of the observed proportion, PROPM, divided by the
expeacted or theoretical proportion dead.

we Jortality at early ages

This section is baswed on calculated valuss of wtoe which are based
an the M valuss describaed in the above section. The asasure ato
is squal to the probability of dying within the firat five years
of life. The transformation from M’s to probabilities of dying
was made Ffor various msub-populations for each of which a mean
value of M, say M., was calculated. For both the 1973 and 1981
Censuses, an overall asan of M, M,, was calculated together with
a global value of wGo, basad on the cbserved life expectancy and
the appropriate model life table. The global values of aqo for
1973 and 1981 are 0.19181 and 0.14035, respectively. The formula
used to calculate he probability of dying for a given sub-
population, «Qo{s), is smimplwv:

otgoi(s) = M, 8 (aGo /7 Mu).

The msean valuss, M,, usaed to calculate the sqc’'s presented in
this section are weighted ssans with number of children sver born
used as the welights. Howevar, the fraguancy distributions
provided alongside the probablilities in the tables in this
saction are unweightad. Table & below includes probabilities of
dying for 1973 and 1981 for all categories of all independent,
explanatory, variables derived for this study.
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Table &

Probability of dying hefore age 5, egGe, for various sub-groups
Guatemala 1973, 1961

Variable wlo Population
and 1973 1981 Difd. 1973 1981
Category (%) (4] (%)
Education of Wosan

None . 218 « 163 -5 &b, 2 57.2
Primary Cospleted 091 077 -15 6.5 8.2
Some Sscondary «O53 « 040 -29 4.8 7.8
Education of Hhld Head

None - 223 « 167 -2 850.2 41.9
1-2 Yrs. Primsary «191 « 146 ~24 15.8 15.8
Primary Coapleted «110 » 100 -9 8.1 10.5
Bome Sscondary «0bb « 089 -11 6.8 10.7
Urban~Rural Residence

Urban w/o Capital .188 -141 -5 14.4 15.7
Buatemala City «-108 <076 -30 13.9 13.2
Ethnicity

Indian - 228 « 187 -30 47.1 44.7
Occupation of Hhld Head

L.aborer « 224 «1&67 -2% 23.8 20.0
Paasant « 210 «147 -30 37.4 40.3
Non—-S8alarisd Non-Ag. -176 « 136 -23 10.4 9.8
Galaried Non-Ag. - 187 -119 ~24 21.9 21.6

Middle Class « 087 « 085 - 2 6.9 8.3

Starting with education of the woman it is cbvious that there is
a very strong negative relationship bastween mortality and
sducation. The highar the lasvel of sducation of the woman, the
lower is the probability of that wosan’s children dying in esarly
Yyaars, This result applies to both Censuses with consistently
lower levels of mortality in 1981. There is, hawever, no
indication that there is any convergence over the tiew period in
question. Differences between 1973 and 1981, expressed as a
percentage of the 1973 level, range between 135 and 25 with no
clear relation to the level of sducation.
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In the case of education of household head, there does seem to be
some evidence that there have besn aore advances for the lesser
educated categorias than for the higher esducated wosen. For
wosen aarried to esn with up to S years prisary theare was a 29%
decrease in the valus o0f wGo, whereas +$or the higher two
categoriess there was aonly a 10X decrease. This result suggests
that head’s education msay be asore important than woman’s
sducation as a detersinant of differential mortality trends.

Turning to the urban-~rural residence varisble, again there is
evidence of a strong, nagative relationship betwsen urbanization
and mortality. The capital city has the lowsst sortality and
rural areas axpesrience tha highest, The decreass between 1973
and 1981 is considerably higher than the decreases seen for the
education groups. The decresase exparienced by the capital city
is the largest (30%) but again there is not such indication of
converganca bstwesn the thres groups.

In the case of athnicity, thera is evidence that the higher
mortality groups, Indians, are approaching the non~Indian group.
The Indians’ mortality decreased 3I0% where for the non~Indians
the decrease was only 23%. S8hould this differential tendency
continue into the future, the Indians wil]l sooner or later have
the same mortality level as the rest of the population.

Finally, with respect to occupation of household head, there
appears again the by now familiar strong negative relation
betwesn mortality and sociosconomic status of occupation. Levels
in 1981 are uniformly lower than in 1973 with high decrease for
the two “"lowsat” groups, laborers and peasants, namely, 235X and
30%Z respectively. The two non—-agricultural groups have slightly
lowsr mortality changes and the highest group, the middle class,
experienced hardly any decline at all.

The objective of the preceding table was to give a global picture
relating lavals of aortality to various socioeconomic
characteristics. To continue in this 1line, another type of
analysis was carried in which the entire population was divided
into 7850 sub~population, defined by all possible combinations of
tha 9% indepsndent variables. For sach sub-population, a msan
value of M was calculated together with the corresponding «go.
The sub-population were then ordered by size of this ssasure and
five groups were created representing, as wmuch as possible,
gquintiles (20X of the ordered population). The terms "Very
High", "High“, “Madium®, “Low", and "Very Low" are only labels
that have relative ssaning and should not be interpreted in any.
more general sense or taken out of context.

14



Tables 7 and B provide susmary information about the five groups.
The frequancies (last columan) are basaed on weighted counts, with
walights based on children ever born. It is clear that there is
very high variance in mortality in the population with the "Very

High" group experisncing, on average, three tises the mortality
of the "Very Low"™ group.

Table 7
Praobabllities of dying before age 3, «Go

Five groups based on level of aGoc
Buatemala, 1973

Level of ago wGo —
Very Low (%)
Very High ( above .240) « 267 2.97 2.7
High (o230 ~ .240) « 235 2.61 23.3
H.diul\ (.200 - 0230) -215 2.39 29-3
LOﬂ (-150 - .200) -173 1.92 19-9
Very Low ( under .1%50) « 0%0 1.00 17.8
Table 8

Probabilities of dying befare age 5, eGo
Five groups based on leavel of o0
, Buatesala, 1981

Levael of age efo —0 Population
Very Low (%)
Vary High ( above .180) « 206 3.07 16.0
High (.160 -~ .180) - 168 2.51 21.4
Madium (.140 ~ .160) « 1853 2.28 23.8
Low (.110 ~ .140) -128 1.9% 20.3
Very Low ( under .140) - 0467 1.00 18.4

Tables 9 and 10 summarize the socliosconomic characteristics of
the five groups both for the 1973 and for the 1981 Census. For
each Census and for esach of the five groups the tables pressnt
the frequency distributions for the five independant variables.
By reading the columns vertically it is possible to identify the
primary factors that characterize each aortality group. The
frequencies are weighted by children sver born but to facilitate
the fallowing sxplanation the freguencies will be referred to as
if unweighted.
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Table 9

. Probabilities of dying before age 9, «Qe
Characteristics of sub-groups with various levels of ago
Buatemala, 1973

Freguency Distribution

Very High Madiums Low Very
High Low

Education of Woman

None 8z.3 98.3 4.6 S51.2 9.9
1""2 Yre. Pl"'iwy 7.2 1»6 3-4 1?-7 14.?
I-% Yrs. Pri“"y T.6 " | 1.2 28.1 36.2
Primary Compleated 1.9 «0 «8 P 23.1
Some Sscondary 1.0 .0 . B | 16.1
Education of Hhld Head

None 76.9 94.0 62.9 21.6 b.b
3"‘5?”‘.. Pl"‘imy 8.0 1.8 10.9 a4b. 6 28.6
Primary Completed 3.9 +0 1.3 3.7 29.2
Some Secaondary -9 -0 3 1.1 23.2
Urban—Rural Residence

Rur-al S54.5 a9.3 91.7 71.7 28.8
Urban w/o Capital 40,7 10.7 S.4 18.3 25.0
Buatemala City 4.8 «0 2.9 10.0 46.2
Ethnicity ,

Indian 31.9 95.7 54.7 24.8 8.1
Non-Indi an &8.1 4.3 45.3 75.2 91.9
Ocecupation of Hhld Head

Labarer 71.8 -] 48. 4 11.8 2.9
Peasant 7.6 79.8 33.2 44.5 ?.4
Non-S8alaried Non-Ag. 3.0 13.1 8.4 %.8 19.8
Salaried Non-Ag. 185.2 &. 46 9.3 31.93 47.2
Middle Class 2.3 .0 «7 4.3 20.6

For 1973, in the “Vary High® esarly age mortality group, the vast
majority of women (82X) have no education, aslmost 80X of husbandas
have no education, cover 95X live outside the capital city, 324
are Indian, and 72X are laborers. At the other axtreme, in the
"Vary Low"™ mortality group, only 104 have no education, 6.6% of
husbands have no education, 46X live in Suatemala City, only 8B.1%
are Indian, and only 3% beslong to the “lowsst” occupation
category, laborer. The contrast between the groups is
resarkable, almost as if two different societies living within
the same population.
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Table 10

Probabilities of dying before age 5, «fo
Characteristics of sub~groups with various levels of wgo
Guatemala, 1981

Freguency Distribution

Very High Medium Low Very
High Low

Education of Woman o

None 52.8 0.6 82.4 46,2 7.4
3I-5 Yrs. Primary 19.7 6.3 b.6 28.8 28.0
Prisary Completed 4,8 -8 -1 3.7 26.4
Some SBecondary 1.6 «0 «0 2 24,8
Education of Hhld Haad

Nooe 25.8 &62.6 78.2 12.0 2.7
3% Yrs. Primary 2.5 14,7 b.2 u2.2 27.5
Priaary Completed 7.0 .1 4.5 3.2 30.0
Somm Sscondary 41.4 a2 -3 1.4 33.7
Urban-Rural Residence o

Rural \ 26.0 94.3 4.7 80.3 32.3
Urban w/o Capital 49,7 5.7 4.8 11.3 26.6
Buatemala City 24.2 o1 3 8.4 41.1
Ethnicity

Indian 47.2 55.0 1.8 26.7 12.%
Occupation of Hhld Head

Laborer 33.9 46.8 11.5 12.3 3.6
Peasant 12.8 446.9 7.3 56.8 11.5
Non-S8alaried Non-fg. 20.3 4,6 3.3 4.8 17.3
Balaried Non-fg. 27.2 " 9.7 22.1 4%5.1
Middle Class 8.7 1.0 2 4.0 22.6
In 1981, the contrast between the “"Very High” and "Very Low"

groups is

equally noteworthy although

maybe slightly less

extreme. In particular, the “Very High” includes a surprisingly
high number of husbands with "Some Secondary® (41.4%) and a auch
lower percentage of laborers than in 1973 (34% in 1981 vs 72X in

1973%).



In both 1973 and 1981, the “High" and “Medium® groups exhibit
nore skewed distributions than the “Very High" group. For
example, in 1973 98.3%Z of women in the "High®" group had no
education whereas the figure for the “Very High" group is only
a2.3%. The majority of "High” group are psasants whereas the
majority of the “Very High" group are laborers.

Care must be taken in interpreting these results since it sust be
kept in wmind that almost half the original data set has records
with a value of 0 for M and consequently ste. This is because
for 83.4% of the women in the 1973 Census, the number of children
surviving is equal toc the number born. Essentially the issue ias
one associated with a rare characteristic and this results in
many of the sub~groups’ seans being bamed to a large degree on
"2ero” records. The problem is discussed in more detail in
Appendix 2.

6. Bearession sstisates of differential sortality

. Univariate

Before estimating coefficients in the multivariate framework,
sach group of dichotomous variables was considered individually
and run as independent explanatory variables with M as the
dependent variable. Standard linear least—square ragression was
run using the SPES8/PC+ microcomputer package with a number of
variations on the basic model. In the case of both Censuses the
highest explanatory powsr (R® values) was obtained for weighted
data using the children ever born as the weight.

The raesulting regression coefficients provide an indication of
axcess mortality with respect to the reference group, selected as
the one with lowest asortality. With some minor modifications,
these b's ware than used as seasures of relative sortality risk
of a given group with respsct to a reference group. In the
ensuing tables in this section all fraquencies are weighted by
children ever born. In addition, all] results based on univariate
regression are highly significant, statistically speaking. The
axplanatory powesr of the univariate regressions is never very
high, with a maximus of 3% of the total variance of the dependent
variable explained by the model.

Relative risks are pressnted in a slightly altered form to allow
for easier interpretation. The actual values of the relative
risks center around 1 with values larger than 1 indicating
surplus mortality with respesct to the reference group and valuss
smaller than 1 indicating mortality lower than the reference
group. 8Since the reference group was intentionally chosen to be
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tha group with lowsst martality, the relative risks are almost
always larger than 1. A relative risk for a given sub~group of,
say, 1.40 indicates that this sub-group experisnces mortality
rates 40% higher than the refersnce group. In the tables it is
these parcentages that are pressnted. The differmnce between the
1973 and 1981 relative risks are calculated as a percentage of
the 1973 leavel. Tha population frequancies are weighted by
nusber of children ever boarn.

The resultes are pressnted in Table 11, The wsxpected strong
relationship betwesn mortality and esducation is once again
avident, with the exception of the "1-2 Years Prismary" category
which has a lower valus than expected in relation to the "3-5
Years Primary” group. In 1973, women with no education had 86%
higher early-age mortality than did wome with sose secondary.
The interesting paint is that in 1981 this differential increased
to 102.4%. In fact, there is strong evidence based on these data
that differentials in sarly age mortality ars actually
increasing., There is not much of a pattern but there seems to be
a tendency for the lower mortality groups to expsrisnce larger
increasss between 1973 and 1981.

The relative risks for education of housshold head exhibit
patterns similar to those sesn in the case of education of woman.
Relative risks decrease sonotonically with increase in level of
education again with the exception of the "1-2 Years Primary"
group. In 1973, women married to husbands with no education
sxperience 822 higher mortality than woman whose husbands have
some secondary education. In 1983 the corraesponding figure is
almost 89%. As with education of the woman, the relative risks
for categaories of education of household head are all larger in
1981 than in 1973. This suggests an increasing divergence in the
levels of mortality betwesen the various sducation groups of the
population. The major difference batwesen 1973 and 1981 occurs
for the "Prisary Completed® group whersas the other groups
experience minimal changes, albeit always positive.

In the case of urban-rural residence, in 1973 the “Urban w/o
Capital” group has 42% higher early age mortality than the
capital and the figure for the rural areas is 51.6%. In 1981 the
corresponding risks are 5S4.6% and 61%, respectively. Again,
there is evidence of increasing diversity and the higher
mortality group ("Rural”) experiences the lowest increase in
mortality risk. '

Indian early age mortality is 31.3X% higher than for the Non—
Indian group in 1973, and 25.2% higher in 1981. The is the first
evidence of a convergance of mortality levels between two social
groups.
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Table 11

Relative Mortality Risks
Univariate Regression Maodel
Suatemala, 1973 and 1981

Variable Relative Risk (%) Population
and 1973 1981 Dif+é. 1973 1981
Cateagory (3] (%) (%)
Education of Woman

None |86.0 102. 4 19 70.0 62.8
1-2 Yrs. Primary 48.4 651.4 27 8.8 11.0
3-8 Yrs. Primary S8.6 72.0 23 13.1 14.8
Prisary Completed 20.1 30.1 S50 4.9 &.3
Some Becondary 0.0 0.0 - 3.3 s.0
Education of Hhld Head

None 82.1 a8.7 ] 5.8 45. 56
1~-2 Yrs. Primary 83.4 54.7 2 16.8 16.8
Primary Completed 23.1 32.3 40 &.9 8.8
Some Sscondary | 0.0 0.0 - 4,7 7.5
Urban—Rural Residence

Rural S51.4 61.0 18 72.0 74.2
Urban w/o Capital 42.0 S54.6 30 16.2 15.6
Suatemala City 0.0 0.0 - 11.8 10.3%
Ethnicity

Nan—Indian 0.0 0.0 - 52.4 3.6
Occupation of Hhild Head

P‘.mt 71-5 “u& -7 3’.8 43.2
Non—-8alaried Non-Ag. 46.3 40.8 ~12 10.8 9.6
Salariad Non-Ag. 36.7 26.1 ~29 20.4 19.4
Middle Class 0.0 0.0 - 5.2 6.9

The occupation variable also contains evidence of convergence of
differant soclial groups. The relative risks descend in sxpected

order with the exception of the “Laborer® values which are
smaller than the "Peasant® values. The largest sortality risk
occurs for the "Pesasant” group with axcess msortality equal to
71.8% in 1973 and A9.7% in 1981. The largest gain batwaen 1973
and 1981 occurrad for tha “Salaried non—agricultural workers"
whose relative risk decrsased ¥from 36.7X to 26.1%.
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b. Multivariate
The multivariate regression sodel is the following:
M. = Constant

+ EDUCH1, + EDUCW2, + EDUCH3, + EDUCWAL
+ EDUCH1, + EDUCH2, + EDUCH3, + EDUCH4i
+ GURNZ, + BURWSI,
+ ETNICO1,
+ OCCHi, + 0OCCH2, + OCCHI, + OCCH4L + e,

Results based on the multivariate regression model are provided
in Table 12. The frequency distributions are the same weighted
frequancies presanted in the table above with the univariate
ragression results. Relative risks in the sultivariate smodel are
saaller than the univariate results because of the presence of
other explanatory variables that act as controls.

Very little of the total variance in child mortality is being
axplained by the msodel (4,44 in 1973 and 3I.9% in 1981).
Nevertheless, it is important to note that the results, both
overall and for individual variables, are highly significant.
Presumably this is in large part dus to the very large sample
sizes involved.

In this model, as in the univariate case, with the sxception of
occupation and ethnicity, the values for 1981 are higher than in
1973 indicating an increase in wsortality differentials with
respact to child mortality over the period 1973-1961.

As far as individual aexplanatory variables go, the results are
consistent over time. For both Censuses it is clear that
education (both woman’s and that of the housshold head) and
urban-rural residence are the principal explanatory factors
almost all with very high significance levels. 1t is interesting
to note that the highest levels of sducation have lower levels of
significance. The suggestion is that discriminating betwaen low
education levels is imsportant in explaining child sortality
differentials. Urban—~rural residence is highly significent in
both Censuses.

Thare is a marked difference between 1973 and 1981 concerning the
sthnicity and occupation variables. In 1973 all results are
highly significant whersas in 1981 only one occupation category
shows significance.
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Table 12

Relative Mortality Risks ~ Education of Wosan
Multivariate Regression Model
Guatemala, 1973 and 1981

Variable Relative Risk (%) Population

and 1973 1981 Dif¢f. 1973 1981
Category %) %) {%)
Education of Woman

None 40.1 &6£3.0 87 70.0 62.8
3-5 Yra. Primary 20.7 39.9 71 13.1 14.8
Primary Completed 8.4 19.3 130 4.9 &6.3
Some Secondary 0.0 0.0 - 3.3 5.0
Education of Hhld Head

None 27.7 33.6 21 52.8 45.6
1-2 Yra. Primary iB.1 23.0 27 16.8 16.8
3-8 Yrea. Primary 13.4 13.4 o 18.8 21.2
Primary Completed 1.1 7.9 718 &.9 8.8
Bome Secondary 0.0 0.0 - 4.7 7.9
Urban—-Rural Residence _

Rural 14.8 17.1 16 72.0 74.2
Urban w/a Capital 21.0 25.7 22 16.2 15.6
Guatemala City 0.0 0.0 o 11.8 10.3
Ethnicity

Indian 10.5 9.9 - 47. 6 46.5
Non—-Indian 0.0 0.0 - 92.4 53.6
Occupation of Hhld Head

Laborer 23.0 2.8 821 24.1 21.3
Paasant 14,1 ~12.6 4 3.8 43.2
Non-Galaried Non-Ag. 10.5 0.0 10.5 9.6
Salaried Non—-Ag. 14.9 - 1.8 ¢ 20.4 19. 4

The actual values of the relative risks are also of interest. In
1973 and 1981 both education variables exhibit the expected
decline in mortality risk with the largest value occurring for
no sducation®” and the smallest <for "Prisary Completed®”. In
other words, the highest mortality relative to the reference
category (“Some Secondary”) occurs for those wosen who themselves
have no education and whose spouses have no sducation. The large
values for education of woman in 1981 are espacially nateworthy.
The relative risks for sducation of housshold head are sisilar to
the results for education of woman aexcept that the levels are
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lower, in fact eauch lower, and the differencs betwesen 1973 and
1981 is auch less msarked. In several cases the 1981 value is
actually lowsr than the 1973 value.

In the cawss of urban-rural residence, contrary to sxpectation,
“*urban w/0 capital™ has higher mortality than "“rural®. This
result is common to both Censuses. The relatively large values
of these relative aortality risks especially in 1981 underline
the importance of this variable in explaining child mortality
differentials.

Unanticipated results occur in the case of ethnicity and
occupation. These results need to be interpreted with great care
since the multivariate regrassion model produced negative results
for the beta coefficients in 1981. Thess nagative values
represant an anomaly which, as is argued in Appendix 2, is dus
more to methodological than substantive considerations. The
soall value for the Indian group suggests that ethnicity may play
a relatively einor role in the explanation of variance in
mortality in early ages. In the case of occupation for 1973 the
value for "Salaried Non—-Agricultural Worker® does not follow the
predictad pattern. More inforsation would be required to study
the relative importance of this categoary.

Z. Summary and conclusions

—

- Bagsed on historical and current socio-demographic data,
Buatemala remains, desographically speaking, a nations still
in the aidst of the desographic transition with high, albeit
decreasing, levels of mortality and fertility.

- Infant mortality in Guatemala is decreasing although it is
currently still around & deaths per 100 live births.

- The data usaed in this study are based on the 1973 and 1981
Censuses and are far ¢rom being problem—free. Special
caution should be exercissd in drawing conclusions using the
1981 data.

- Probabilities of dying before age S5, eQo, were astismated.
There is a strong nagative relationship betwaen all
variables and these probabilities in the ssnse that higher
mortality was found for the more underprivilaeged segeoents of
society (low sducation, rural, Indian, and low occupation).

- The valuss of wiGe are all lowsr for 1981 than for 1973
indicating that gains have taken place in early age
mortality over this period. However, there is little

23



pattern in the change and it is not clear whether
differences betwesn socio-sconomic groups are increasing or
decresasing.

The ssthodology usad was based on a regression framework
with duamy variables based on the catagories of various
independent axplanatory variables: esducation of wosan and
household head, urban~rural residence, ethnicity, and
occupation of hausehold head. The dependent variable is a
mmasure of early age wmortality based on the nusbar of
children surviving compared toe the number ever born. The
resulting coafficients serve as owasures of mortality risk
between various sub-populations exposed to the risk of early
age mortality.

The ragression ressults are all highly significant although
the explanatory power of the models is never very high.

There is svidence of tresendous disparity betwesn social
groups with respect to early age sortality. For sxampla,
women with no education sxparience twice the infant
mortality as do women with some sscondary.

With some ainor exceptions, there is a unifore increase in
mortality risk that parallels the social distance hetween
the group in question and the reference group, the one with
lowast mortality.

Relative warly age mortality risks in 1981 are all larger
than the corresponding risks in 1973. This indicates that
the social disparities are increasing over tiee and that
there is little convergence between social groups with
respact to sarly age mortality.
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APPENDIX

Oriaioal variables and their codes

{The letters W and H at the end of variable nases indicate wife
and husband respectively.)

DEPTOW Departmeant of residence of the wosan

1 -~ Buatemala

2 ~ El Prograso
I - Sacatspeques
4 - Chimsaltenango
S -~ Eucuintla

& — Santa Rosa

7 — 8Bolola

8 -~ Totonicapan

9 -~ Buezaltenango
10 -~ Buchitepegue:z
11 - Retalhulesu

12 - San Marcos

13 -~ Hushuetenango
i4 ~ El Quiche

15 ~ Baja Vera Paz
16 ~ Alta Verapar
17 - Peaten

18 -~ Izabal

19 «~ Zacapa
20 - Chiquisula
21 -~ Jalapa
22 -~ Jutiapa

LURW Residence (urban-rural) of the woman

1 ~ Urban

2 - Rural

RELW Relationship of womsan to head of household

(The 1981 codes are slightly differant.)

Head

Wife or companion
Son or daughter
Parent or in-law
Grandchild

Other relative
Servant

Other non-relative
Unknown

GNDPADBUNMD
I
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EDADW

ETNICOW

ESTCIVW

HIJTENW

HIJBOBW

SEXOH

Age of woman
15~-34

Education of woman

0 ~ None

ix -~ n yasars of prisary

2x - % ymsars of sacondary

In -~ x ysars of post-sscondary
99 - Unknown

Ethnic origin of woman

1 -~ Indian
2 - Non indian
9 ~ Unknown

Marital status of woman
(The 1981 cudes are slightly different.)

8ingle
Married
Common~1 aw
Widow
Divorced
Unknown

[ I O I A |

CUDUANM

Children ever born
1 -~-33

98 - Unknown

?9 ~ Unknown

Children surviving
0~ 33

98 ~ Unknown
99 -~ Unknown

Sex of housshold head

1 - Male
2 ~ Female



EDUCH Education of household head
See the EDUCW codes above

CONDH Economic activity of household head
("What did you do the week prior to the census?")

Worked

Did not work but had job

Worked earlier and looked for work
Laoked for wark for the first time
Studied

Housshold chores

Other

tUnknown

GNP APUN»
LI T N I O O B

OCUPH Ocupation of housshold head

001999 Professionals, technicians, stc.
100~199 Businessasn, administrators, managers
200-299 Office workers, secretaries, etc.
300~399 Sellers

400-499 Agriculture and livestock
S00-599 Mines

600~699 Transport

700-799 Artesans

800899 Laborers

900-971 Bervices

L asi Unknown

CATEGH Occupational category of household head
{(The 1981 codes are slightly diéferent.)

1 -~ Emplover

2 ~ Belf-saployed

I -~ Salaried employes

4 -~ Unpaid family worker
5 -~ Unknown



APPENDIX 2
Bethodolical Considerations

a&. Variations an the basic regression aodel

In an attempt to increase the explanatory powsr of the msodel, it
was run using only women with non-zero values for PROPM, that is
at least one child did not survive. The resulting R® value was
considerable lower than for the model basad on all women and only
sthnicity turned out to be significant, The global model was
highly significant probably in large part due to the large sample
size,

In order to explain the phenomenon of the negative beta
coefficients for the 1981 Census, the asodel was rerun using,
firat, only the four occupation dumay variables as the dependent
variables., Not only did the sodel produce positive cowfficients
but the relative sizes followed the axpescted pattern (highest for
OCCH1 down to lowest for OCCH4)Y, Next, the model was rerun
adding ethnicity to the occupation variables. Again, positive
and reasonable cosfficients were obtained. Similar results are
obtained by adding urban-rural residence. However, as soon as
education is added the first negative coefficients appear. The
suspicion is, and it has yet to be verified, that there is a
great deal of multicollinearity (education and occupation are
traditionally highly raslated) and this is provoking the abnormal
results.

0F course, this raises ugly doubts about the general validity of
the model. 14 the sodel is so ssnsitive that the choice of
independent variables can affect the interpretability of the
results, it behoves users ¢to consider the sensitivity of the
model with respect to more subtle, substantive conclusions.
Further inveatigation of this phenosenon should be carried ocut on
an individual case by case basis and for the project as a whole.

b. On the axplanatory powsr of the aodel

It is important to realize that the explanatory power of the
model is weak in spite of the presence of a largs number of
supposedly related indespandant variables. Une possible
explanation ¢or this phenossnon msight be the behavior of the
depandent variable, the relation betwaen the ohuerved and
expacted valuas of dead childran. In order to use the classical
regression model the dependen wvariable must be continuous. In
principle, M satisifies this condition of continuity but it is
interesting to study the distribution of the variables on the
basis of which the final dependent variable, M, was created.



The distribution of children ever born iss:

Value Parcesntage
1 31.7
2 25.9
3 18.0
4 11.4
S+ 13.4

(These and the following data are baswd on the 1973 Census, but
similar arguments apply to the 1981 data.)

The first four values together account For 86.6%4 of the total
population

The distribution of surviving children is similar in its
concentration patterm
Value Percantage

1.0
33.7
26.6
18.8
10.2

9.7

?#HN"O

Again, the first four values together reprasent 89.3%4 of the
total papulation.

However, the most concentrated variable is the relation batween
surviving children and children ever born, whose distribution iss

Value Percantage
0.0 1.0
0.33 0.6
0.50 3.3
0.40 0.7
Q.67 3.3
0.75 3.2
0.80 1.4
0.83 0.8
1.00 a83.4
Other 2.3

It is isportant to note that not only is almost the entire
population concentrated in one value, 1.00, but also that the
rest of the population is concentrated in fewsr than 10 valuaes.
There axiasts very little’ variation in the depsndent variable to
be auplained by the model and the collection of independent
variables.

Dividing this variable (or its complemsent, PROPM) by the expected
valus doas not go very far towards solving the problem since it
is done for only Four age groups and within each group the
divisor is a constant.



c. Altarnative strategies

One strategy that might be msore appropriate is tao divide the
problem in two parts. The €first would study the difference
beatwesn women with zerao proportion children dead and all other
women. This analisis would have as its objective to look for
variables that discriminate betwesn the two groups of women.
Basically, this would be an axercise in categorical discrisinant
analysis. The second part of the analysis would focus on wooen
with a non—-zero proportion dead. Neverthelass, there resains the
prablem that it is impossible for a woman to have 0.34 children
surviving. Consequantly, the values of proportion surviving are
vary unlikely to behave anywhere near a norsal distribution.

Another approach would be to use the probit or logit method of
regression which can be used when the dependent variable is not
continuous.

anaother way in which the dependent variable could be studied more
appropriately is to consider the problem as an ecological study
in which both dependent and independent variables are collected
and analysed at a more macro leavel than the individual or the
housshold. This could be the community or any other easily
identifiable, preferably homogenscus, geographical area. This
would alsc allow for the inclusion of wvariables such as
availability of heaslth care facilities. LUnder this scenario, it
would still be possible to draw policy-orisnted conclusions
concerning changes that nesd to be effected in the indepesndent
variables.

Finally, the possibility has %o be entertained that the weak
explanatory power of the model is not methodological in nature
but one of substantive content. It could be conjectured that the
selected explanatory variables are not sufficiently related to
the dependent variable in order to explain sore completely the
behavior of the dependent variable. It has, for sxample, bheen
suggested that a key wxplanatory variable is the gqguality and
availability of health care, a variable that obviocusly is not
available from census data.
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