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Regional analysis of the proximate
determinants of fertility in Mexico

Humberto Gonza ez Galban, YolandaPalma
and Mariade LourdesMontes

El Colegio de la Frontera Norte/Universidad Auténoma de Nayarit

Resumen

El importante descenso de los niveles de la
fecundidad es un hecho que parece consumado
en México, pero aln se aprecian diferencias
territoriales al respecto, lo cual esta
condicionado, en Ultimainstancia, por el
desigual desarrollo regional imperantey la
repercusion de ello en la situacion demogréfica
local. En este trabajo se aborda el andlisis
regiona de los determinantes directos de los
niveles de fecundidad, como un medio parala
mejor comprension de la problemética
planteada. La anticoncepcién, las relaciones
sexuales, lainfecundidad posparto y la
interrupcion voluntaria de los embarazos son
estudiados con una fuente de informacion
reciente, y mediante el método de los
determinantes proximos modificado por Stover,
que yafue aplicado en otros paises
latinoamericanos y cuyos resultados para
México y sus regiones es mostrado en el
presente articulo.

Palabras clave: fecundidad regional,

anticoncepcion, relaciones sexuales,
infertilidad posparto, aborto, México.

I ntroduction

Abstract

Regional analysis of the proximate
determinants of fertility in Mexico

The important reduction of fertility levelsisa
known fact in Mexico, but territorial
differences are still noticed on this matter,
which is conditioned to ruling uneven regional
development and its repercussion in the local
demographic situation. In thiswork, the
regiona analysis of direct determinants of the
fecundity levelsis approached, as a means to
better understand the proposed problematic.
Contraception, sexual intercourse, post-partum
infertility and voluntary interruption of
pregnancy are studied with arecent source of
information, and by means of the proximate
determinants method, modified by Stover,
already applied in other Latin American
countries and whose results for Mexico and its
regions are shown in this paper.

Key words: regiona fertility, contraception,
sexual relations, postpartum infertility,
abortion, Mexico.

ertility has been considered for several years as the most important
variable of demographic changein Mexico, although in recent decades

there has been a general tendency to lower its levels, there are till
noticeable regional differencesin such sense; the latter has been linked to the

advancement of thedemographictransition degreeinthese Statesand ultimately
to the uneven socioeconomic devel opment prevailing in the country.
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The aforementioned uneven fertility levels are also due to the different
modalitiesin relation to reproduction control, wheretheintermediate variables
take place, atopic which has motivated the realization of the present analysis,
directed to study thefactorsthat directly condition theterritorial differences of
thisimportant variable of demographic change.

Paying attention to the referred thematic, we state that the regions such as
those of the Mexican northern border, where a higher socio-demographic
development is observed, the fertility levels are lower, for there is a larger
contraceptive prevalence, a rather absent condition in other regions of the
country, particularly inthe southern States.* Sexuality isplaying an outstanding
roleinthemanifestation of fertility at early agesinall of the considered regions,
whereasthepracticeof induced abortion contributesto decreasefertility, mainly
in the northern and central States, conversely to the postpartum amenorrhea,
which has arelatively high relevance for the southern States.

With the aim to corroborate the exposed statements, there are indicators of
theso-called proximatedeterminantsof thefertility intheregionsconsideredfor
thiswork; we strive to learn the ways in which contraception, sexual activity,
postpartuminfertilizability caused by amenorrhea, andinduced abortioninfluence
theregul ation of women’ sfertility, whichwill allow comparingtheconditioning
factors of the observed fertility levelsin the different regions of the country.

The stated analysis' development is interesting, since it contributes with
updated and reliable elements on the demographic conditioners of the changes
infertility levels, bothin Mexico asin somegroups of Statesthat can berelated
to country regions.

In order to achieve the af orementioned the following objectives are set:

1. Learn how contraception, sexua activity, postpartum infertility and
induced abortion haveinfluenced themanifestation of thefertility level sinrecent
years for the different regions.

2. Comparethefactorswhichconditionthelevel sof fertility indiverseregions
of thecountry with different advancement degreein thedemographictransition.

3. Apply inMexico andinitsregions, in accordance with the changeswhich
have been taking placein them, anew methodol ogy for the study of thefertility
proximate determinants.?

1 Contraception is aso distinguished for the other analyzed regions as the most important fertility
regulator, but its larger prevalence and effectiveness takes place in the northern region.

2 A study performed by theL atin American and Caribbean Demographic Center (CELADE), considered
four Latin American countries—Brazil, Colombia, Peruand Dominican Republic—for theapplication
of the methodology which puts to the test several adjustments to the traditionally applied model,
originally developed by John Bongaarts.
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In the current work there is a paragraph where the necessary general
considerations on theoretical aspects, methods and adjustments performed in
order to obtain the estimated indicators, the characteristics of the information
sources and the territorial and demographic universe object of study are
presented. Later, some comments on the levels, tendencies and other aspects
which characterizethefertility of theconsidered regionsareal so presented; this
constitutesthe preface of theanalysisof thefactorsor theintermediatevariables
which conditiontheregional fertility level sobserved to which most of thiswork
is devoted to.

General considerations

Fertility dynamics —and particularly the general tendency of descent in this
variable' s levels— has been explained by means of different theories, among
which the so-called * theory of the demographictransition’ isdistinguishable, it
proposestorel atethefertility descent withthemodernization process, conditioner
of the changes in the women'’s social expectations and the regulation of the
number of children they want or have.

It can be stated that, in ageneral way, fertility descent has been experienced
in Mexico in afast manner. However, with irregular rhythm at national level,
accordingtothesocioeconomic, cultural, or environmental characteristicsof the
different demographical groups who live in the diverse country regions, a
tendency that agrees with the statements of the said theory; nonetheless, it is
complex to precise how the socioeconomic and environmenta factors are
influencing theregional differencesamongfertility levels.

In order to transcend such limitation it is necessary to perform the analysis
using other factors through which development exercises its influence on the
levels of the said variable of demographic change, these are the called fertility
proximate determinants, relations on which there is abundant theoretical and
methodological literature.®

3 Among the classical authors of this sort of approach are Davis and Blake, who proposed in 1956 a
conceptual theoretical schema on the variables that acted directly upon fertility. Later on, John
Bongaarts (1978) simplified and operationalized the relationships among the factors through which
the socioeconomic and environmental conditions exerted their influence on the observed fertility
levels, which were called intermediate variables or proximate determinants of fertility. From the so-
called Bongaarts model, several authors, such as Stover, have added el ements making adjustmentsto
that model, which are considered in this work.
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As arequired antecedent to study the intermediate variables which take a
relevant placein the regulation of the offspring are found in the works by John
Bongaarts(1978), wherethevariationsinthefertility level sattributabletotheuse
of contraceptives, nuptiality, induced abortion and postpartuminfertility dueto
amenorrheaareexplained. AccordingtoBongaarts' formulation each oneof the
mentionedfactorshasaninhibiting effect, at alarger or lower degree, onfertility,
soitwill belower thanitspotential level in respect to how feminine population
behaves along their reproductive life before the four af orementioned factors.*

The indicators used by Bongaarts have received some modifications
proposals, adjustingtheminaccordancewiththecontext wherethey will beused.
One of the most recent comes from Stover (1998), who works with sexually
active women and not with the married ones or thoseliving in free union, since
he supportsthe ideathat pregnancy risk exposeis currently closer to sexuality
than nuptiality, for several unmarried women have sexual intercourseregularly,
whereasother withmarital bondsdo not havesexual activity. Another adjustments
presented by Stover arethat of not consideringinfertilewomeninthecontraception
index, for these women’'s fertility is not actually affected by the use of
contraceptives, and because of thesamereason, womenwhotake contraceptives
must not beconsideredintheamenorrheaperiod during six monthsafter thebirth,
that in this case would be the third adjustment referred to.

The main information source we used in this research is the Survey of
Reproductive Health (Encuesta de Salud Reproductiva) carried out in the year
2003, which hasnational representationand hasdisaggregatedinformation of the
eight States considered at urban-rural level. The advantages of this source
consistsin allowing the analysis of the determinants of the changesin fertility
levels, since it contains an important number of related questions as well as
current information and the comparisonsthat are possibleto be madeamong the
populationsof theconsidered States. Asalimitation, it can beobviously indicated
that it does not disaggregates information on the rest of the Mexican States.

4 According to scholars of these topics, if women continued having sexual intercourses during their
fertile period, never used contraceptives, never interrupted any pregnancy and had anull amenorrhea,
they would have atotal fertility (also called potential) of between 13 and 17 children (in accordance
with Bongaarts) or around 20 (according to Stover), yet, sincethesefactors appear in agreater or lesser
degree in women from the different regions or social groups, the level of fertility actually observed
hasvariations. With thismethod it isintended to preci se how much of the difference between potential
fertility and the observed is attributabl e to the use of contraceptives, the periods of sexual abstinence,
abortion practice or the extension of th postpartum amenorrhea basically because of lactation.

202



Regional analysis of the proximate determinants

of fertility in Mexico IH. Gonzilez et al.

The States where the survey was carried out were: Chiapas, Guanajuato,
Guerrero, Oaxaca, Puebla, San L uisPotosi, Sonoraand Tamaulipas, thesewere
grouped basically upon ageographic criterion of closeness and location in the
Country’s space in the Southern, Center and Northern regions (1, 2 and 3
respectively, inthefollowing diagram),® which is commonly associated with a
moderate demographic transition, advanced and highly advanced (CONAPO,
2000).

In relation to the population object of study, these are the women in
reproductive ageswho are usually considered in the demographic studiesasthe
women from 15 to 49 years of age, captured in the Survey of Reproductive
Health carried out in 2003 in the eight Mexican States referred.

REGIONALIZATION
Regionl Region2
\ \ \ [ \
Chiapas| | Guerrero | | Oaxaca | | Puebla | | Guangjuato| | San Luis Potosi

Regional fertility

The referred tendency to fertility descent for the whole of the country is
manifestedfor theconsideredregions, however, thedescent rhythmsandfertility
levels they reached have evident differences® (graph 1).

Thereby, in the southern region women continue having the largest number
of children, surpassing in slightly more than two children, on average, women
from the northern region. It must be distinguished that the descent in the total
fertility rate of the southern region hereby presented is a consequence of the
occurrencesin Chiapas, wherewithinadecadeapproximately thisindicator was
reduced in three children per women; conversely, in Oaxaca and Guerrero the
information used suggeststhat fertility slightly increased.

5 In addition to the merely geographic criterion, it is considered the development degree the States
have, what can be inferred from their marginalization levels. According to CONAPO (2000), the
referred southern States have a «very high» marginalization degree, in the central States the
marginalization is «high», whereas in the northern States it is «low».
5 For the realization of these analyses on the fertility’s time variations of the different regions the
information from the continuous statistics of births issued by INEGI.
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States from the central region experienced adescent of dlightly morethana
child per women, whichrepresented the greatest descent inthetotal fertility rate
intheconsidered period, withaquitehomogeneousbehavior for theset of States.

On the other end, the northern region shows the lowest fertility values,
marginaly below three, nevertheless it could be inferred from the tendency
observed in graph 1 that the fertility descent rhythm in the region seemsto be
stagnating despiteit isnot so low yet,” if we consider that the diminution of the
children per women in the eleven years analyzed did not surpassthe 0.5 value.
Inthissituationtheincrement inregion’ sadolescent fertility canbeaninfluence
factor, particularly in Sonora, where the specific fertility rate of the women
between 15 and 19 years of ageincreased morethan six percentage pointsfrom
1990t0 2001, whereasit decreased for therest of thewomen ol der than 20 years
of age.®

In order to achieve agreater clarity in the analysis of how women regulate
their of fspring in theregions considered, we present the behavior of each one of
theintermediatevariableswhich conditionthevariationsinthefertility levelsin

the different regional contexts.
GRAPH1

EVOLUTIONOFTHEFERTILITY LEVELS. MEXICOAND REGIONS, 1990-2001
7

i M

5

D e e
——— & o

TFR

1990 1991 1992 1983 1994 1985 1996 1997 1998 1999 2000 2001
Years

——Mexico —s—Sopthem R — — Cemml R —— Nonhem B |
Source: INEGI. Birth statistics: 1990-2001.

" Levels close to that of demographic replacement have not been reached yet, as it can be the case
of the Federa Disgtrict that has the lowest fertility level in the country.

8 Despite the rest of the northern border States are not the object of study (Ensar, did not consider
them), by means of the information from the births' continuous records an increment in adolescent
females' fertility can be seen in al of them, reaching in Chihuahua 40 percentage points from 1991
to 2001.
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Fertility’s proximate determinants

As it was already referred, it is understood by proximate determinants or
intermediatevariablesof fertility thebiological and/or behavioral factorsthrough
which socioeconomic, cultural and environmental factors can affect fertility.
Among these variables are noticeable contraception and sterility, sexual
intercourse, postpartum infertility and induced abortion. All of them will be
independently analyzed ahead in the paper and, later, in a comparative way to
precisetherelativeimportance of each of thesefactorsin the control of fertility
that women have in the considered regions.

The importance of each intermediate variable in the explanation of the
reduction of fertility level sobserved dependsonthedifferentiation among these
variablesaswell asthe extent at which fertility behavior reactsto them. (Welti,
1998).

Accordingtothe previousstatement, toinquireinto the effect that proximate
determinantshaveonthefertility level sobservedintheregions, theinfluence of
theso-calledintermediatevariableswasanal yzed using themathemati cal model
developed by Bongaarts and modified by Stover by means of the previously
indicated adjustments, which were considered in the estimation of the indexes
whose values are also analyzed ahead.®

Nuptiality and sexual activity

Nuptiality is considered acomplex phenomenon that depends on demographic
factors, social and cultural values and expectations of the different population
groups (Ojeda, 1993), and it has been considered to influence in adeterminant
manner the fertility levelsthus, the matrimonial state, the age at the start of the
first marriage or union, aswell as the stability of the couple relationships, are
directly linked to the aforementioned variable of demographic change.
InMexico, formal marriageand freeunionsstill havethemostimportant role
inthebeginning of family life. Married marital status, eitherlegally or religiously,
iswidespread, which becomes more evident aswomen grow old. Itispossible
that the relationships that start in unfavorable conditions where some younger
women are implicated can be legalized in time (Garciaand Rojas, 2002).

9 See Bongaarts, 1978, and Stover, 1998, for the complete mathematical formulation of the method
developed by these authors.
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Atregional level therearenosignificant differencesinrelationtothegeneral
behavior previously distinguished, asitispossibleto observeintable 1. Among
femal e adolescents from the southern region it is worth noticing the superior
proportion of womenwho arealready inastablerel ationship, thisisanindicator
of the presence of apattern of early nuptiaity in moretraditional societieswith
a lesser development degree.

The early start of marriages or unions is related to a larger exposure to
pregnancy risk, thus, agreater fertility. Theyoungest age at thefirst union takes
placeinthesouthernregion, under 19yearsof ageasmedian ageat thebeginning
of the union, and on the other end, women in the northern start their couple
relationships approximately two yearslater (table 2).

Altogether with it, new manners of cohabitation similar to the so-called
European model are starting to appear, hence there are more births outside
traditional unions(Quilodran, 2000). Itissaid that sexual activity beforemarriage
or consensual union, aswell asan earlier start of it, isbecoming widespread and
itistaking placeinglobalization, economicrestructuring and social inequalities
contexts(Garciaand Rojas, 2002), which requiresto betakeninto account when
performing this sort of analyses.

Inrelationtotheaforementioned, thebeginning of thefirst sexual intercourse
takes place at significantly earlier ages than that at the first union, what is
particularly notoriousinthenorthernregionwherethetimeinterval betweenthe
age at thefirst sexual intercourse and thefirst union is 2.4 years. For therest of
the considered regions, as well as for the rest of the country, the beginning of
sexual activity precedesayear and ahalf or two to the marriage or union (table
2). Inthismanner, sexual activity hasbecomeadeterminant factor in pregnancy
exposure, and probably because of that in the fertility levels presented.

It is because of the previously stated reasons important to consider the
sexually activewomen’ sproportionwhen analyzing thefactorswhich determine
fertility behavior, independently from the marital status, for not beinginvolved
into a relationship does not seem to represent sexual abstinence.

When applyingthereferred method to proximatedeterminants, whenwomen
are considered sexually active to estimate the index of sexua activity, it is
possible that its reducing effect on fertility decreases —in relation to the
unmarried or no unionindex, which comprehendsevery womaninfertileages—
at theextentinwhichunmarriedwomenwould besexually active, soitispossible

1 The increment of the interval between the first sexual intercourse and the first stable union, if it
is not accompanied by an adequate sexual education, can cause the increment of pregnancy risk or
unplanned childbirths, as well as abortions practiced in inappropriate sanitary conditions, with
gwanted social and health consequences basically for the most vulnerable groups such as youths can
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TABLE1
WOMENDISTRIBUTIONBY COUPLERELATIONSHIP,ACCORDINGTO
RESIDENCEREGIONANDBEINGATADOLESCENTAGESAND OLDER

Residence  Population Married Conjugal Couple No couple
region group  women union relationship relationship
Southern  20-49 years 57.4 17.4 74.8 25.2
15-19 years 12.2 10.3 22.5 77.5
Central 20-49 years 57.6 12.8 70.4 29.6
15-19 years 5.1 8.9 14.0 86.0
Northern ~ 20-49 years 54.6 18.1 72.7 27.3
15-19 years 6.4 9.0 15.4 84.6
Mexico 20-49 years 55.4 15.8 71.2 28.8
15-19 years 7.3 8.7 16.0 84.0

Source: estimation from Ensar, 2003.
to consider that the modification proposed by Stover givesout inamore precise
manner information to measure the exposure to pregnancy risk.*
Accordingtotheresultsfrom the Bongaartsmodel’ sresultswith adjustment
proposed by Stover, the sexual activity index decreases from northern to
southern regions, thismeansthat potential fertility reduction dueto the effect of
sexual inactivity islesser in the northern of the country, hencethereisagreater
exposureto pregnancy risk through ahigher sexual activity,*?which seemstobe
undermined by means of a more universal and effective contraception.
TABLE?2
AGEATTHEFIRST UNIONAND AT THEFIRST SEXUAL INTERCOURSE,
ACCORDINGTORESIDENCEREGION

Average age at the first

Residence region

Union Sexual intercourse
Southern region 18.7 17.1
Central region 20.0 18.1
Northern region 20.6 18.2
Mexico 20.2 18.1

Source: estimation from Ensar, 2003.

11 From the same information source the so-called Bongaarts' Method was devel oped, and this with
adjustments proposed by Stover, which enablesusto perform such affirmation, eventhough theresults
hereby presented basically correspond to the adjusted method.

2Theindexes' values estimated vary between one and zero; when they approach one, it isinterpreted
that the effect of the referred variable as inhibitor is lesser; on the contrary, the approach to zero
suggests a greater relevance to limit fertility in a given context.
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Contraception and sterility

The use of contraceptives in Mexico became rapidly widespread as from the
1970 sdecade, mainly because of the changesin population policiesaswell as
thefamily planning programsimplemented asfrom 1974, thishasinfluencedits
generalized use and aso has been the reason why contraceptives have been
considered as one of the main determinant factorsin the accelerated descent in
fertility (Cacique, 2003).

Fromthetotal of sexually activewomeninMexico, aproportion, larger than
two third parts (Ensar 2003), uses some contraceptive method, being the States
in the southern below this value, with barely more than a half of the sexually
active women using contraceptive methods. Rather close, but still with values
below national level, are the women from the central region, whereas the ones
from the northern have the highest prevalence with 74.5 percent of the women
using contraceptive methods.*®

Altogether with contraceptive preval ence, the sort of method employed can
influencethereduction of thefertility levels. Themethodsto prevent conception
areclassifiedinmodernandtraditional ,** asmodernaredistinguishabl esterilization
orfalopiantubes occlusion, whichisthepreferred by sightly morethantwofifth
parts of the sexually active women, then there are the women who prefer
intrauterinedevices, pillsand other modern methods, among them condom. The
traditional methodsarerel atively scarcely usedinthenational context (graph 2).

It isinteresting to observe there are regional differencesand similarities by
type of method used. In such sense, it is noticeable that there are practically no
variationsinthe high sterilization levelsamong theregions, where the northern
region has a higher proportion rate of women users of that method.

Theintrauterinedevicesaremoreutilizedinthecentral and northernregions,
respectively; whereas pills are largely used in the northern States and other
modern methods are highly preferred by the users from the south.

13 At national level, the contraceptive prevalence among sexually active women was 68.5 percent,
being below this value women form the central region (62.6 percent) and the ones from the southern
region (54.2 percent).

14 Among the modern methods are the contraceptive pill, contraceptive devices (IUD), injections,
diaphragm, condom, feminine and masculine sterilization. In the traditional ones are voluntary
abstinence, retrieval, herbs among other (Welti, 1998).
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As it was expected, sexually active women from the Mexican Northern
Border Statesusetraditional contraceptivemethodsinamuch smaller proportion
than the rest of the regions, thisallow increasing their effectivenessto prevent
unplanned pregnancy and so a provoked abortion.®

In respect to ages, there are also aspects to pinpoint; at national level, as
women’ s age increases, the proportion of users of definite methods also does,
methods such asfallopian tubes occlusion, until reaching women of 40 years of
age and older, around half of them are users of the said method. These values
arerather inferior in the central and southern regionswhereas asin the north it
increases above 60 percent in the referred age group.

Intrauterine devices and other modern methods are frequently used among
the youngest women, basically younger than 35 years of age. In the southern
region, the greatest concentration of UID and pills usage isto be found among
women younger than 30 years of age, in the rest of the regions these methods
are distributed in amore regular manner among women and age groups.

Adolescent females from the northern region are the ones who have the
largest prevalence in the sue of contraceptives, with 44 percent of the sexually
active youths in the said condition, this represents more than ten percentage
pointsthan thewomen from the southern region. Despitethelatter, inthe States
of the Northern Border where precisely a slower rhythm in the reduction of
adolescent fertility, which can be linked to an increment of sexua activity at
earlier agesand outsidestablemarital unions. Precociousunmarriedrel ationships
are generaly associated with an incorrect use of contraceptives to avoid
pregnancy and the—still relatively high— proportion of youths having sexua
intercourses without contraceptive protection.

TABLES3
SEXUALITY INDEX FORMEXICOANDITSREGIONS, 2003
Residence region Sexuality index (Cx)
Mexico 0.53
Southern region 0.54
Central region 0.56
Northern region 0.59

Source: estimations from Ensar, 2003.

15 In accordance with some researchers (NUfiez, 2000) the type of methods used is an important
conditioner of induced abortion.
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GRAPH?2
CONTRACEPTIVEPREVALENCEOFTHESEXUALLY ACTIVEWOMEN.
MEXIC0O2003

D
) 19%
Cmt;luli;pw: Sterilizat
gy, 44%
Cther modem
methods Traditional methods
15% 13%

Source: Authors' own elaboration.

Theimpact contraception hasuponfertility diminution dependsontheusers
proportionand theeffectivenessof the utilized methods, consideringinthiscase
the prevalence of the use of contraceptive methodsin sexually active women.

Thereductive effect of the potential fertility dueto the use of contraceptives
was 59 percent for the country (Table 10), being found that the central and
southern regionsappear bel ow thenational average, whereasthenorthern States
have the highest reductive effect due to contraceptive usage, with afertility 64
percent lower than its potential level %

Contraceptives’ greatestimpactinthenorthernregioncanbeattributedtothe
factthatitisinthisregionwherethereisalarger proportion of femaleusers(73.6
percent) thaninthecentral region (62.6) and evenlarger thaninthesouth (54.2),
besidesthe utilized methods are generally the most efficient, since sterilization
and contraceptive pillsprevail Y which is reflected on the effectiveness index
intheuseof contraceptivesishigherinthenorthernregion, wherethishasavalue
of 0.89, whereastherest of the regions and that of the country is0.85 (Montes,
2004).

16 The fertility reducing effect due to a certain index is calculated as the index complement, it is, the
index value is subtracted from one and then multiplied by 100 for its better understanding.

17 Nonetheless, adolescent fertility in the northern region has been reduced in a slower manner than
in other age groups, despite the contraceptive prevalence isrelatively high among female youths, but
it seems as though the effect of contraception on fertility is reduced before the risk of pregnancy
exposure that early sexuality outside a stable relationship carries without the required knowledge.
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In relation to the infertility of women,* this must be affecting the level of
fertility at a lesser extent, both at national and regional levels, since women
younger than 35 years of age (where the total births in the country are
concentrated) only five percent of the women are infertile.’® As women grow
older, thisproportion rapidly increases, until it affects, as expected, most of the
women at the end of the considered fertile period.

In spite of the relatively small proportion of women who have infertility
problems at the ages when Mexican women reproduce the most, thislimitation
can represent a problem which deserves attention because of the different
affectationsprovoked by infertility in somewomenintheperiod whenthey have
thebiological capacity to givebirth.?

Another of Stover’s adjustments to Bongaarts method is the cal culation of
thisinfertility index. In accordancewiththe obtained results (table5), thisindex
hasaninhibiting effect onfertility scarcely significant, between9and 10 percent,
however, itisslightly superior inthe southernregion, whichisworth noticing, if
itisconsidered that the proportion of sexually activewomenintheagestructure
isyounger inthe south thanin the national average and evenyounger thaninthe
northern region,? so infertility should be lesser.

18 For the calculation of the infertile women, the following were considered: sexually active women
who declared themselvesasinfertile, the oneswho having frequent sexual intercoursesfor thelast year
without using contraceptive methods have not become pregnant, as well as the ones undergoing
menopavse.

¥ nall thefertile period, infertile women proportion islarger in the southern region with 12.1 percent
in the said situation, the northern region has an intermediate situation in this respect with 10.3 percent
and the central region the lowest proportion with 8.8 percent of the sexually active infertile women,
similar proportion to the national average.

20 Besides the methodological point of view, infertility consideration is necessary to minimize the
overlapping that can arise among women who are infertile and those who use sterilization as
contraceptive method (Del Popolo et al, 2003).

2L From the total of sexually active women, those younger than 30 years of age represent 51 percent
at national level, 54 percent in the southern region and 48 percent in the northern region.
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Post partum infertility

There are factors which reduce the possibility of anew pregnancy after achild
isborn, among these we can find lactation, amenorrhea and postpartum sexual
abstinence, in such manner that these factors are determinant on the infertility
period women have after a child’'s birth. This is aso known as postpartum
infertility? (Welti, 1998).

L actationnotorioudy decreasestheprobability of womentoovulate, especialy
inthefirst moths after the birth of the child, so that amenorrheacan last aslong
as breastfeeding does.

In agreement with the latter it can be stated that |actation’ slength isrelated
to the exposure to pregnancy risk, the intervals between pregnancies and the
fertility level, sinceit caninfluencethe suppression of menstruation, inafashion
that lactation’ s length, and related to it amenorrhea, seem to have an effect on
postpartum infertility, this effect seems to be greater than sexual abstinence,
accordingtotheevidencesomeauthorsfound (Chackiel and Schokolnik, 2003).

Another aspect that should be considered, besides |actation’ s length, isthe
intensity of it, for it is stated (Del Popolo, 2003) that the inhibiting power for a
pregnancy emergence appears to be greater when breastfeeding is exclusive,
i.e.,, whenthechildisonly fed with mother’ smilk, something morelikely totake
place after childbirth. This could explain why to equal lactation’s lengths
correspond uneven amenorrhea periods, for instance, among the Mexican
central and southern regions, which needs to be corroborated with studies
focused on thistopic.

Another aspect worth noticing in the duration of the postpartum sexual
abstinence, whichhassimilar valuesat anational level andinthenorthernregion
similar totherest of thestudied L atin American countries, for whichtheaverage
abstinence duration was between 1.9 and 3.0 months (Del Popolo et al, 2003),
nonetheless in the central and southern regions it is slightly superior, yet the
causes can not be determined with the elements provided by the available
information sources.

2 postpartum infertility is defined as the time after the childbirth, when a woman is not exposed to
pregnancy risk, either because there is no ovulation or restrains herself from sexual intercourse.
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TABLE4
CONTRACEPTIONINDEX,MEXICOAND ITSREGIONS, 2003

Mexico and its regions Contraception index (Cu)
Mexico 0.41
Southern region 0.54
Centra region 0.49
Northern region 0.36

Source: estimations from Ensar, 2003.

GRAPH3
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Southernregionistheonewhich hasthelargest valuesinthethreeintervening
variablesin postpartum infertility, however, thisis the region with the highest
fertility levels, onthe contrary, the shortest amenorrhea, sexual abstinence and
lactation’ slengthstake placein the north, wherefertility islower (table 6), this
indicates the lesser relevance, for the descent of the fertility of the postpartum
infertility in contextsof universal contraception, asit isthe case of the northern
States and at lesser extent, those of the central region.
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When estimating the postpartum infertility index a sheer contrast in these
indexes' values among the northern States can be seen, whereits signification
isalmost null and those of the south, wherethefertility’ sinhibiting effect dueto
thisvariable reaches 19 percent (table 10), this correspondsto the statement of
a lengthy lactation, therefore a postpartum amenorrhea also lengthy, it is
characteristic of themoretraditional or rural regionsand tendsto decreaseat the
extent in which socioeconomic development or urbanization processincrease.

TABLES
STERILITY INDEX.MEXICOANDITSREGIONS, 2003
Mexico and its regions Sterility index
Mexico 0.91
Southern region 0.88
Central region 0.91
Northern region 0.90

Source: estimations from Ensar, 2003.

Induced abortion

Abortion, withsomeexceptions, islegally punishedinMexico, sotheinformation
ontheissueisfrequently unavailable or incomplete, for itisdifficult to seize or
infer from some data source. In such manner that the use of indirect methodsto
estimatetheincidence of thispracticebecomesindispensable, sinceitispointed
that abortion significantly actsasafertility determinant (Ferrando, 2003).

Accordingtotheinformation fromthe 2003 Survey of ReproductiveHealth,
out of the total of women once pregnant, 19.4 percent has had at least one
abortion along their reproductive life, thereis an average of 1.32 abortions for
thesewomen, althoughitisnot possibleto precise how many of them have been
induced.

Thesame sourceindicatesthat aswomen grow old so doesthe proportion of
this event, reaching its peak value in the 40 to 44 years of age group, where it
almost reaches 41 abortions in 100 women once pregnant.

At regiona level, fertility determinants behavior seems to be somewhat
paradoxical, for in the northern region, where contraceptive prevalencereaches
the highest levels and where it is presupposed that the modern methods are
available and much widely accessible than in other regions, is where the
incidence of abortion among women once pregnant islarger (table 8).
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By age, it isnoticeablethat in the group of youngest womenit is observed a
similarly highabortionrateinthesouthernand northernregions; neverthel ess, the
uneven socio-demographic conditionsof bothregionsallow supposingthat those
coinciding levels can be explained in adifferent manner in each region.

In most of the cases, the levels of induced abortion —isolated from the
allegedly spontaneous— are not considered in fertility studies because the
necessary information does not exist or the existent isnot reliableto perform a
direct estimation, and even though it is supposed this practice can have avery
important role among some popul ation groupswhereit has a higher acceptance
level (asinyouths)? thelack of more empirical elementslimitsitsanaysisand
the determination of its effect as reductive determinant of fertility. Because of
this, it is proposed to perform an indirect estimation by means of afunctional
relation among the observed fertility —in this case the TFR—, the indexes
previously estimated —sexuality index, contraception, sterility and postpartum
infertility— and the total or potential fertility?® —PF— (see annex).

TABLEG6
AVERAGEDURATIONOFTHEVARIABLESWHICHDETERMINEPOSTPARTUM
INFERTILITY,MEXICOAND REGIONS, 2003

Region Average duration (months)

Amenorrhea Sexual abstinence Lactation
Mexico 39 3.1 4.0
Southern 6.1 3.9 4.1
Central 4.4 3.8 4.2
Northern 2.9 31 3.8

Source: estimation from Ensar, 2003.

Z\Whereasin the north the period between the beginning of sexual intercourses and the marital unions
is longer and the exposure to an unwanted pregnancy in youths grows, in the south it can influence
alarger use of traditional methods with a poorer protection for the appearance of unwanted births,
thus a possible abortion.

24 |n aresearch on abortion from the 1991 Survey of Reproductive Health data, L eopoldo Nufiez found
out that when the pregnancy isan unwanted one or when thewoman does not feel responsibleor mature
to have a child, a higher level of acceptance of induced abortion is observed in the youngest groups.
% Paying attention to a Stover's suggestion the total or potentia fertility was given a vaue of 21.
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Theresults from the estimation of the abortion index are presented in table
9, whereit ispossibleto infer that the country’ s potential fertility isreduced in
arelatively important proportion as a result of the voluntary interruptions of
pregnancies, which seemsto be a high value,® what is out of the range of the
abortion variation suggested by Stover, i.e. 0.7 to 1. On the contrary, therest of
the indicators are indeed very similar to those obtained for the four Latin
Americancountrieswherethereferred model wasappliedwithall thespecifications
suggested by Stover.

In respect to the selected regionsin the present study it is seen (table 9) that
in the northern and southern regions the reductive effect’s value is around 30
percent, asignificantly inferior valuein respect to the national averageand even
higher in respect to that of the central region.

It is noticeabl e the abortion’ s reductive effect would not be superior in the
northern States, however, it most be considered that the attainment of thisindex
in an indirect manner enables other values —such as contraception or sexual
activity, among others—toinfluenceonthefertility reductiveeffect by induced
abortionwould beinferior inthisregion, thisdoesnot contradict thefact that the
number of pregnancies’ interruptionswould be more important in the northern
regionof thecountry. Proving thishypothesiscertainly requiresdeeper research.

TABLE7
POSTPARTUM INFERTILITY INDEX.MEXICOANDITSREGIONS

Mexico and its regions Postpartum infertility index
Mexico 0.89
Southern region 0.81
Central region 0.87
Northern region 0.93

Source: estimations from Ensar, 2003.

% The consideration of only sexually active women for the estimation of these indexes, can influence
on the attainment of higher values than the possible presented values in this respect by authors who
consider to other women with alesser pregnancy exposure risk degree or in this case of abortion; also
the value given to potential fertility for the calculation of the index, asit will be further appreciated,
could be conditioning the high value.
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Duetotherelatively high valueswhich seemtorepresent theinduced abortion
rate estimated through the modifications proposed by Stover using a potential
fertility of 20 children per woman, it was al so cal culated the model with atotal
fertility of 15.3, whichisthetotal fertility intermediateval uestated by Bongaarts.
Thentheindicatorsrelated to pregnancy interruption turn out to be closer to the
expected values, even though these suggest agreater relevance of the abortion
asfertility inhibitor than in therest of the Latin American countrieswhich took
place in the ECLAC project.

In agreement with what the af orementioned indicators suggest, it is worth
noticing that in a study with data from the Enfes/87 there is an exercise where
all women in reproductive ages are considered for the application of the
proximate determinants method, or the Bongaarts' method, with the extreme
potential fertility val uesthisauthor states—from 13to 17 children per woman—
from here, the total abortion rate would be found within avariation range from
0.24 to 0.48 induced abortion per woman in reproductive age.

Followingtheadjusted procedure(Stover), withapotential fertility of 15.3to
21 children per women and using information from sexually activewomen of 16
years of age and older, who are the ones with a greater exposure degree than
theonesinreproductive agesin theappearanceof apregnancy andto aninduced
abortion, abortion rate would be found within the range from 0.33 to 0.77 per
sexually active women.

TABLES
ABORTIONSPROPORTION OFWOMEN ONCEPREGNANT,BY AGE,
ACCORDINGTORESIDENCEREGION

Abortions per 100 women

Age group Southern region Central region Northern region
15-19 7.40 461 6.92
20-24 7.73 9.99 18.74
25-29 15.23 16.65 22.86
30-34 18.65 23.27 27.24
35-39 24.08 26.00 30.43
40-44 24.75 42.96 38.18
45-49 27.23 29.34 36.27
Total 18.54 2381 28.19

Source: estimation from Ensar, 2003.
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Regional comparison of the proximate deter minants

When comparing the effects of the different intermediate variablesthrough the
estimated indexes (tables 10 and 11) contraception is distinguished as the
variablewiththelargest fertility’ sinhibiting effect, both at national level asinthe
central region, yet particularly in the north of the country, where areduction of
more than 60 percent in observed, avalue superior to the national average.

Sexuality patterns in the different regions also have a significant impact,
mainly in the southern region, because thisisthe most important determinant;
whereas in the rest of the regions it has the second place.

Induced abortionispresented asthe second determinant inimportancefor all
the analyzed territories, however, due to the probably overestimated values
obtained, particularly for thenational level aswell asfor thecentral region, itwas
alsocalculated, aspreviously referred, for atotal or potential fertility of 15.3, for
which more moderate values were obtained in the abortion index, presented in
table11.

Finally, postpartum amenorrhea and sterility are the determinants with the
lesser weight, and they are only significant in the south of the country.

Conclusions

Theinformation used inthiswork and the analysismethod allow reinforcing, or
inother cases, questioning the existent criteriaon how womeninMexicoandin
differentregionsof thecountry regulatetheir fertility toreachthel evel sobserved
inthisvariable of demographic change.

The high contraceptive prevalence and the effectiveness of the utilized
contraceptivemethodsexplainwhy fertility currently hasrelatively low levelsin
Mexico and its regions, particularly in the northern States, where a larger
proportion of women use modern contraceptives. Nonethel ess, in some groups
of women, such as the youngest and at certain extent in the residents from the
southern States some limitation in the use-effectiveness of contraception is
observed.
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TABLE9
INDUCED ABORTION INDEX,MEXICOAND ITSREGIONS, 2003
Mexico and itsregions Induced abortion index (Ca)
Mexico 0.60
Southern region 0.70
Central region 0.56
Northern region 0.69

Source: estimations from Ensar, 2003.

The beginning of sexual life at earlier ages than marital unions seems to
increase the risk of pregnancy at the start of the reproductive period, thus the
possihilitiesof amoredramatic descent of fertility, aswell asunwanted birthsand
induced abortions, in some States with a higher advance in the demographic
transition, this could be counteracted with a better sexual education.

Postpartum amenorrhea has only relevance asinhibitor of thefertility inthe
south of the country, this enable usto suppose that with growth, breastfeeding
period gradually reduces.

Thepractice of induced abortion becomesevident inthecountry asafertility
determinant of major importance, the recurrence of it could be significantly
increasing with the increment of sexuality at early ages and the extension of
regul ationswhich makethebirth of achild undesirablefor thesewomen, soitis
advisabletotakethenecessary measuresto avoidinduced abortionsandthebirth
of unwanted children.
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TABLE10

FERTILITY ANDINTERMEDIATEVARIABLES*
MEXICOAND SELECTED REGIONS, 2003

CIEAP/UAEM

Residence region

. National
Rates and indexes total | I m

Observed fertility TFR* 23 305 253 255
Potential fertility TF? 208 209 209 211
Sexual activity index Cx 053 054 056 059
Contraception index Cu 041 054 049 0.36
Sterility index Cf 091 088 09 090
Cu* Cf 038 048 044 0.32
Postpartum infertility index Ci 0.89 0.81 0.87 0.93
Induced abortion index® Ca 060 070 0.56 0.69
Percentage of reduction® of potential fertility by:

Sexual abstinence 46.7 46.0 445 40.6
Contraception 586 458 514 644
Infertility 88 121 88 10.3
Contraception combined with sterility 62.2 523 557 681
Postpartum amenorrhea 11.0 19.0 13.0 7.0
Induced abortion 40,5 30.0 44.0 31.0

* With modifications proposed by Stover.

L TFR = total fertility rate, children per woman.

2 TF = potential fertility, children per woman.

3 Estimated from the algorithm with TFR, TF and Cx, Ci, Cu, Cf.

41t isthe value of the Cx, Cu, Cf, Ci and Caindexes minus one multiplied by a hundred.

Source: Own elaboration from Ensar 2003.
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TABLE11

FERTILITY ANDINTERMEDIATEVARIABLES*

MEXICOAND SELECTED REGIONS, 2003

Residence region

. National

Rates and indexes total | I m
Observed fertility TFR* 223 3.05 2.53 2.55
Potential fertility TF 150 153 151 153
Sexual activity index Cx 053 0.54 0.56 0.59
Contraception index Cu 041 0.54 0.49 0.36
Sterility index Cf 091 0.88 0.91 0.90
Cu* Cf 0.38 0.48 0.45 0.32
Postpartum infertility index Ci 0.89 0.81 0.87 0.93
Induced abortion index® Ca 083 096 077 094
Percentage of reduction® of potential fertility by:
Sexual abstinence 46.7 46.0 44.0 41.0
Contraception 58.6 46.0 51.0 64.0
Infertility 88 120 9.0 10.0
Contraception combined with sterility 622 525 55.4 67.6
Postpartum amenorrhea 11.0 19.0 13.0 7.0
Induced abortion 170 40 23.0 6.0
* With modifications proposed by Stover.
L TFR = total fertility rate, children per woman.
2 TF = potentia fertility, children per woman.
3 Estimated from the algorithm with TFR, TF and Cx, Ci, Cu, Cf.

41t isthe value of the Cx, Cu, Cf, Ci and Caindexes minus one multiplied by a hundred.

Source: Own elaboration from Ensar 2003.
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Methodological annex

Total Fertility Rate(TFR) will becal culated: thisrateisasummary measurement
that has the purpose to sum up the reproductive experience of a set of women
and allow the comparison among countries regions of a country, without the
limitation of the women’s age structure effect.

TFR is defined as the number of average children that each women from a
hypothetical women's cohort would have. The women are considered as
unexposed to death risk from the beginning of their reproductive period until the
end of it, besides at the moment when reproduction commences are exposed to
fertility rates by age of the moment of the study population.

It isexpressed as follows:

TGR=3"" fi*5

155 '
Where:
TFRtisthefertility rate for adeterminate time period

49 fixg represents the sum of the specific fertility rates of the women
215 5 x from 15 to 49 years of age multiplied by five.

t
f- "Eﬁ X1000

Where:

n

f ! are specific fertility rates of women between «x» to «x+n» years
N " x  of ageduring agiven period (year t).

= representstheaveragefeminine popul ation between «x»to «x+n»
nex for agiven period (t)

represents the number of births in a certain time period of the
n=x women between «x» and «x+n» years of age.
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Theintermediate values considered in the Bongaartsmodel are nuptiality or
sexual activity, contraceptive use, postpartum infertility and induced abortion.

The model identifies four different fertility levels represented by their
respective indicators and where each one of them considers the impact of the
variablespreviously mentioned:

1. Totd fertility rate: theaverageof children per womaninapopulation, which
results from the interaction of the intermediate variables.

2. Maritd fertility rate: if all of thewomen inreproductive ages married, the
TFRwouldincreasetoalevel of marital fertility sincethereisno effect of being
singleor not.

3.Natura rateof marital fertility (NR): if all of thewomeninreproductiveage
married, did not useany kind of contraceptive method ad besidesdid not practice
induced abortion, fertility would increase to alevel of natura rate of marital
fertility.

4. Total fertility rate(TF): if theabsenceof singlenessor no-union, contraceptive
methods and induced abortions was added the lack of breastfeeding and
postpartum abstinence, thenfertility wouldincreasetoitsmaximum possible(Del
Popolo et al, 2003).

Inaccordancewiththismodel, thefollowingformulawill indicateusthevalue
of thetotal fertility rate considering the previous aspects:

TGF=FT x Cmx Cax Ccx Ci

Where

TFRisthetota fertility rate observed in a determined moment

TFisthetotal fertility

Cm istheindex of marriage

Ccistheindex of contraception

Caistheindex of induced abortion

Ci istheindex of postpartum infertility

The information from the survey is sufficient to apply this method to the
analysisof fertility. However, in respect to the changesthat havetaken placein
the population, it becomes necessary to perform some modifications to the
previous model, which were proposed by Stover in 1988.
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Thismodificationsaremainly referredtothreechangestotheoriginal model:
thefirst includes sexually active women, in place of married or united women,
as an indicator of pregnancy exposure; second, removing the infertile women
from the contraceptive index, and; third, removing the women who use
contraceptivemethodsaswell asthosewomenwho undergo amenorrheawithin
six months after the childbirth.

Inorder to performthementioned modifications, firstly wehavetodefineour
sexually active women, since the marriageindex (Cm) isreplaced by theindex
of sexual activity (Cx). Hence, it is considered that sexually active women as
thosewho areinfertile ages and have had sexual intercoursesin the last month,
adding those who are currently pregnant and those who are in postpartum
abstinence, sincethelatter have been exposed to pregnancy risk recently. Inthis
manner the index of sexual activity Cxis:

> f(x)
2. FO9*s(¥)

Where

S(x) is the proportion of women of x years of age who are sexually active
according tothe previousdefinition.

On the sterility index (Cf) we have that, with the current surveysand in this
casewith Ensar 2003, it can be obtained in adirect manner theinfertileor sterile
women. Thenitisproposedtodirectly utilizethecomplement of sterilewomen’s
proportionthat will be obtained from thefollowing formula:

Cf=1-f

Where;

fisthe proportion of sterile sexually active women.

We define as sterile, women undergoi ng menopause and those who declare
tobeinfertile.

The last modification proposed is removing the sterile women from the
contraception index, besidesthat these women are now included in the sterility
index, aswell asremoving the women who undergo amenorrheaand those who
use contraceptive methods. Hence, the index would be obtained as follows:

Cu= 1- (u-a)*e

Cx=
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Where u is the prevalence of contraceptive methods use of the sexually
active women in reproductive age, which comes from:

u=>_u(m

Where u(s) is the proportion of women who use contraceptive methods; m
is the average effectiveness of the use of contraceptive methods and,

o 2.u(m)* e(m)
u
Where:
e(m) is the effectiveness of the m method.
Postpartumfertility index iscal cul ated according totheorigina model stated
by Bongaarts, asfollows:
Where:

ci- 20
185+

i isthe average postpartum length.

When postpartum infertility can not be estimated in a direct manner, an
approximate value can be obtained in function of the lactation length from the
followingagorithm:

1.5+ (0.56* average lactation length).

For theindex of induced abortion, asit can not be directly obtained with the
information from the survey; it is obtained as complement and the following
algorithmisapplied:

_ TGF
TF*Cs* Cu* Cf *Ci
Thesimplifiedmodel isthen:

Ca

TFR= FT*Cs* Cu* Cf* Ci* Ca; hence, we can analyze how each one of the
intermediate variables act on fertility’ sbehavior.
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