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Abstract

The objective of these analyses is to identify risk factors
for shorter breastfeeding durations in Mexico City. Subjects were
recruited in two large public hospitals. In the Hospital General
(n=333) all women roomed-in with their infants and the hospital
had a breastfeeding promotion program in place. In the Hospital
de la Mujer women were interviewed in either a rooming-in ward
(n=185) or in a ward for "high-risk" women (ﬁ=247) where the
newborn and the mother had little contact with each other.
Participants were followed-up in their homes at 1.4 mo and at 4.2
mo and attrition was 45%. Multivariate survival analyses showed
that maternal employment, being a teenaged mother and low
maternal motivation for breastfeeding were risk factors for
shorter breastfeeding durations. The impact of the maternity ward

on breastfeeding was modulated by maternal education and an index

of household belongings.

KEY WORDS: breastfeeding, human lactation, infant feeding

determinants, maternity wards, Mexico, survival analysis, urban



Introduction

Recent trends suggest that by the year 2000, 80% of the
population of Latin America will be living in urban areas (1,2).
This is of public health relevance because in these areas there
is a clear trend towards the early introduction of stpplementary
bottles accompanied by short breastfeeding duration. Illustrative
is the case of Mexico where a large number ok individuals do not
receive for sufficient time (3) the well-documented immunological
(4), nutritional (5) and contraceptive (6) 2dvantages of
breastfeeding. Furthermore, this situation is even more
pronounced in metropolitan than in smaller urban areas (3).

Mexico City has now become the largest megalopolis in the
world (20 million inhabitants) and is experiencing one of the
worst rates of initiation and duration of breastfeeding among
developing nations (3,7). Therefore an understanding of the
determinants of breastfeeding in Mexico City is an important
public health priority. Several studies have looked at the
determinants of breastfeeding in Mexico City (8-11) and other
metropolis like Guadalajara (12~14) and in smaller urban areas
(15,16). However, the studies from Mexico City are either
outdated (8-10), have been retrospective (8-10), have only
included primiparas (11) and/or they have concentrated on
specific areas of the city (8,10). For this reason, it is
important to study the determinants of breastfeeding in Mexico
City using updated, longitudinal and generalizable information.

The main goal of these analyses is to identify in a



prospective fashion socio-economic, cultural, behavioral and
biological determinants of breastfeeding among low-income women
from Mexico City.

The data presented form part of a larger study to document
the cost-effectiveness of hospital based breastfeeding pPromotion
efforts in Brazil, Honduras and Mexico. The study was conducted
by the International Science and Technology institute under the
auspices of the USAID Latin American and Caribbean Health and
Nutrition Sustainability Project.

Methodology

Study design

The study design (Figure 1) involved the participation of
women that delivered in two large public hospitals (7,000~12,000
deliveries per year) located in Mexico City, operated by the
Ministry of Health and serving a population without access to
social security health benefits. In the Hospital General (HG,
n=333) all the women roomed-in with their infants and the
hospital had a breastfeeding promotion program in place. In the
Hospital de la Mujer the women were interviewed in either a
rooming-in ward (HM-RI, n=185) or in a ward for "high-risk" women
(HM-NUR, n=247) where the newborn and the mother had little
contact with each other. al) C-section cases in this hospital
were assigned to the "high risk" ward. Participants were

followed-up in their homes at 1.4 mo and at 4.2 mo and attrition

was 45%.

Exclusion criteria




All women delivering in the hospitals at the time of data
collection were included unless: the infant had birth defects
that prevented normal suckling, the mother had medical conditions
such as eclampsia, HIV infection, psychological problens,
deafness, breast anomalies, and/or used certain medications
(lithium, thyroid and chemotherapy drugs). Subjects were also
excluded if the mother or the infant were in;luded into the
intensive care unit, or if the mother pPlanned to give her newborn

for adoption.

Survey instruments

All data was collected in 1992 and 1993 through pre-tested
sSurveys. Four survey forms were used: hospital record, hospital
exit, first home visit, and second home visit. The hospital
Fecord form was used to abstract information from clinical files.
The information retrieved included birthweight, gestational age,
drugs and anesthetics used during labor and delivery, type of
birth, birth attendant, infant feeding orders and medication and
length of hospital stay.

The hospital exit Survey was used to interview mothers
before hospital discharge. Detailed information was collected on
maternal recall of exposure to hospital practices and activities
related to breastfeeding, maternal knowledge and plans for infant
feeding, previous breastfeeding history, prenatal care,
demographic characteristics, and Socioeconomic status. cCare was
taken to get a complete rome address. This included identifying

landmarks, public transportation, and drawing a map to facilitate



locating the honme.

Home surveys were used to collect data on infant feeding
Practices, infant and maternal health, breastfeeding bProblenms,
maternal recall of post-hospitalization exposure to breastfeeding
information ang advice, demographic characteristics,
socioceconomic status, and contraceptive use,

Trained interviewers, who were not assoeiated wWith any of
the hospitals, were recruited to administer the surveys.
Supervision visits were made in all countries to ensure the
accuracy and completeness of questionnaires. About 5% of al1
households were revisited and the questionnaires re-applied by
the field supervisor, Supervisors met reqularly with interviewers
to clarify any questions or concerns regarding the interviews.
Women were classified as "lost to follow-up" if they could not pe
found after three attempts to locate them at the address they

provided in the hospital,

Data management

country following routine quality control Procedures. At the end
of the data collection Period all data and Surveys were sent to
the Usa coordinating center. an inspection of the data entered
and completed Survey forms revealed that the data management and
Collection met the highest standards of quality.

Analytical strateqy

Dependent variable

The infant feeding status at the first and second follow-up



was determined based on a 24 h structured recall applied to the
mother. An infant was considered to be breastfed (BF) iy he/she
received breast milk during the previous 24 h. If the child was
not BF, mothers were asked to report the age at which the child
had been completely weaned from the breast.
Explanatory variables

The explanatory variables were selected based on our
Previous analytical work (18) and their public health relevance
of the variables.

Socio-economic and social support

An additive socio-economjc status (SES) index was generated
based on the following household belongings (Ppresent=1,
absent=0): TV, refrigerator, car, telephone and radio. The
remain.ng socio-economic variables included in the analyses were:
maternal eduration (Yrs of formal schooling), current maternal
employment outside of the household, and the availability of a
flush toilet in the household. A woman was considered to have
more social support for infant feeding if the infant’s father was
living with her during the study.

Infant feeding intentions

This construct was represented by the planned (as reported
in the hospital exit interview) BF duration. In the rare event
that a mother was not Planning to breastfeed at all (9/7s85=1%)
she was entered zero as value for this wvarjaple.

Demographic and biomedical

Maternal parity and age, infant gender and birth weight and
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type of delivery were also included in the analyses.
Statistical analyses

All analyses were carried out using the sSpss for Windows
statistical Package (19). Population background characteristics
were compared across countries using the chi-square Statistic for
Categorical and one-way analysis of variance (ANOVA) for
continuous variables, Bi-variate associations between the
independent variables and breastfeeding at 1 mo and 4 po were
explored using chi-square analyses. Bi-variate analyses were
restricted to Subjects that were followed throughout the study.

Multivariate survival analysis (Cox model) was used to
identify risk factors for shorter BF durations. The independent
variables consisted of all the explanatory variables listed above

and the two way interactive terms between the hospital of

delivery and each of the independent variable. Type of delivery

the multivariate models since this variable is confounded with
the maternity wargd.

Independent variables were entered as dichotomous in the
survival models. An exception was parity which was entered as
continuous to avoid multicollinearity problems with
maternal age which was entered as dichotomous. Previous
exploratory analyses indicated that being a teenager was more
strongly associated with breastfeeding Success than being a
Primiparous woman. The cutoff points used for continuous

variables were based on the median. aAn exception was maternal age



which was based on a teenager (< 18 Yrs) vs adult (> 13 yrs)
Classification.

The model was run with and without planned BF duration at
the time of the hospital interview. The sample size wag
maintained constant in both models. Full models were reduced
using backward Stepwise procedures and the survival curve
bpatterns were generated for the interpretation Of significant
main effects and interactions. Whereas in the bivariate analyses
the outcome variable is categorical (BF vs not BF), in the
survival analyses the Outcome is based in the actual duration of
BF. The BF duration of subjects that were still breastfeeding
when they were lost to follow-up or that were still breastfeeding
at the end of the Study was based on the age of the infant at the
time when he/she was last seen. In both instances, breastfeeding
duration was identified as a censored valve in the survival
models. All subjects that were ever followed-up were included in
order to maximize the sample size in the survival models.

Results
Subjects

The socio-economic ang demographic characteristics of the
sample are typical of low-income women of childbearing age from
Mexico City (Table 1). Subjects were in their early twenties, the
majority of them were multiparae and had about 2 children alive.
On average, women had completed elementary school but many of
them had not Completed high school. Most of the households had

access to a flush toilet (94%) and only three quarters lived with
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the infant’s father, many of them in free unions. One out of five
women wern usually employed outside their household. In terms of
biomedical Characteristics the incidence of C-section deliveries
was 26%, the average birth weight was 3.1 kg and infant gender

was evenly distributed in the sample.

multiparas.

Bivariate

Succesful with BF at 1 mo than their counterparts in the Hg and
HMRI wards. Current maternal employment, breastfeeding plans and

the availability of a flush toilet in the household were

factors for not BF at 4 mo. The association of BF with maternal
age was stronger than with parity (Table 2).
Multivariate

The coefficients of the reduced survival model are Presented
on Table 3.

Teenaged women BF for shorter periods of time than adults
(age at which 75% of infants were no longer BF: 25 4 vs 52 d)
(Figure 2). Maternal employment outside of the household at 1 mo
was inversely associated with BF (14 d vs 52 4) (Figure 3). Women

who planned to BF longer were more successful with BF ( 60 d vs

25 d) (Figure 4).
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A significant interaction was identified between maternity

ward and maternal education (Figure 5). Whereas in the HM-RTI ward

counterparts (105 d vs 25 d) in the HM-NUR ward the inverse
relationship was observed (30 ¢ vs 45 d) . Maternal education did
not have an impact on BF success in the HgG.

Maternity ward ang socio-economic statue also interacted
(Figure 6). Whereas women from HM-RT with lower SES BF less than
their higher SEs c~unterparts (25 d vs 60 d) the opposite was
true in HM-NUR (83 d vs 25 d). SES did not have an impact on BF
sSuccess in HG.

Excluding breastfeeding plans from the model, maintaining
the sample size constant, did not shed more light into our
understanding of breastfeeding determinants in this population
since it resulted in a loss of statistical power to detect
significant risk factors.

Discussion

Results indicate that socio-economic, demographic, and
attitudinal variables were associated with breastfeeding success
in Mexico 'City.

Maternal employment outside of the household was inversely
associated with breastfeeding success. This finding together with
the upward trend towards the incorporation of women in*to the
formal work sector Suggests that policies involving infant
feeding support for working women should be an important

component of the Mexican breastfeeding promotion program.
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Teenaged mothers were less likely to be Successful with
breastfeeding than their adult counterparts. It is Possible that
teenagers have less social support and therefore they need to pe
prime targets for breastfeeding pPromotion efforts. This is of
public health relevance since = 20 % of Pregnancies in Latin
America occur among teenaged girls (20).

Women whec were Planring to breastfeed their infants longer
when they were interviewed in the maternity ward ended up doing
So for longer than their less motivated counterparts. This
finding indicates that breastfeeding motivation should be
routinely assessed pPrenatally and/or during the hospital stay.
Women with poor motivation for <reastfeeding should be targeted
by well designed breastfeeding promotion interventions.

The impact of c-sections on breastfeeding success was not
tested in the multivariate models because this variable is
confounded with the maternity ward. a pPrevious analysis (18)
conducted within the only group that included vaginal and c-
section deliveries (i.e. HG), however, indicated that c-section
was not a risk factor for earlier termination of breastfeeding.

The impact of materna] education on breastfeeding was
moderated by the maternity ward. In the HMNUR ward more educated
women were more successful with breastfeeding than their less
educated counterparts. It ig possible that only the more educated
were able to succeed with breastfeeding after delivering in a
maternity ward with a non-conducive environment for

breastfeeding. By contrast, in the HMRI ward higher maternal
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education was a risk factor for shorter hreastfeeding durations.
One possibility is that the Program in this hospital targeted
more properly women with lower levels of education. Tt is also
possible that women with lower levels of education had less risk
factors for shorter breastfeeding duration that could not be

totally accounted for through statistical adjustments.

is difficult to explain. However it suggests, at the very least,
tnat these two socio-economic indicators might be capturing two
different constructs that are important pPredictors of
breastfeeding behavior.

The statistically significant interactive terms suggest that
breastfeeding is a complex behavior involving an interaction
between the characteristics of the maternal/child dyad and the
environment in which breastfeeding takes place (21). Through
these interactive terms we were able to detect the Presence of

risk factors that are maternity ward specific.

in this report has improved our understanding of determinants of
infant feeding choices in Mexico City. There are, however, some

methodological considerations that need to be taken into account
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for the interpretation of results. Almost half of the sample was
lost to follow-up which questions the external validity of the
findings. Previous bias analyses have indicated that women that
were lost to follow~up were of lower socio-ecanomic status (18).
This suggests that our findings might not apply to the most
socio—economically disadvantaged subjects of the pPopulation.

In conclusion, we identified socio-econemic, demographic,
and attitudinal risk factors for shorter breastfeeding durations.
Maternal employment, being a teenaged mother and low motivation
for breastfeeding were risk factors for shorter breastfeeding
durations. The impact of the maternity ward on breastfeeding was
modulated by maternal education and an index of household
belongings. These interactions illustrate the importance of
context and population Ccharacteristics when we try to understand

the impact of promotional efforts On a complex behavior such as

breastfeeding.
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Table 1. Descriptive characteristics (N=765)

variable Score
demographic
maternal age (yrs) 23.6+5.4
(n=694)
children alive® (%) 1.8+1.8
(n=765)
primiparae (%) 39%
(295/765)
infant sex (% F) 50%
(381/764)
socio-economic
maternal education (yrs) 6.8+2.9
(n=762)
socio-economic index® 2.2+1.2
(n=765)
flush toilet (%) 94%
(714/762)
married* (%) 76%
(368/482)
usually employed outside 18%
the household (%) (138/760)
biomedical
c-section delivery (%) 26%
(183,699)
birch weight (kg) 3.1+0.46
(n=700)
previous BF experience and plans
BF duration with previous infant 6.847.3
(mo pp) (n=477)
planned breastfeeding duration 7.9+4.7
(n=580)"

(mo pp)

(1) mean x sd, (2) including study child,

(3) SES index: TV + radio
+ refrigerator + telephone + car (4) law, church or free union
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Table 2. Bivariate associations between independent

variables and any breastfeeding (BF) success
1 mo 4 mo
(n=423) (n=423)
maternity ward p=0.10

HG
HMRI
HMNUR
maternal age!
< 18 yrs
2 18 yrs
primiparae
yes
no
infant sex
F
M
maternal education?®
< 7 yrs
2 7 yrs
socio-economic index*
< 2
2 2
flush teoilet
yes
no
married
yes
no

employed outside the
household
yes
no

type of delivery
c-section
vaginal

birth weight?

< 3.1 kg
2 3.1 kg

planned BF duration
< 6 mo
2 6 mo

137/173(79%)
82/103(80%)
103/147(70%)

53/74(72%)
242/311(78%)

200/259(77%)
122/164(74%)

158/205(77%)
164/213(75%)

146/197(74%)
175/224 (78%)

81/100(81%)
241/323(75%)

p=0.09
302/401(75%)
20/22 (91%)

248/319(78°)

ps0.0001
15/33 (4 *)
307/390(7 %)

82/107( "%
214/279( -

O\

oo

o\°

A~
[

142/190¢
156/198

p=0.001
63/95 5%)
184/222 '3%)

100/173(58%)
62/103(60%)
72/147(49%)

p=0.001
29/74 (39%)

188/311(61%)

p=0.02
79/154(48%)
155/259(60%)

109/205(53%)
125/218(57%)

110/197(56%)
123/224(55%)

61/100(61%)
173/323(54%)

p:o . 03

217/401(54%)
17/22 (77%)

p=0.06

184/319(58%)
48/102(47%)

p<0.001
22/59 (37%)
212/364(58%)

57/107(53%)
161/279(58%)

106/190(56%)
114/198(58%)

p=0.005
43/95(45%)
139/223(62%)

ses 1ndex:TV + radio + refrigeratc .

+ telephone + car

——

)



Table 3. Mul:iivariate' asscciations between
inderencent variables and any vreastfeeding (BF)
success n=317).

3
ccce (se)
maternity ward
svstem (MWS)™
HG-RI=1
HM-RI=2
HMUJ-NUR=3
maternal age' p=0.008
s 18 yrs=1 0.29
> 18 yrs=2 (0.11)
rimiparae
yes
no
infant sex
F=1
M=2
maternal education’
< 7=1
2 7=2
socio-economic index*
< 2=1
2 2=2
flush toilet
yes=1
no=2
married
yes=1
no=2
employed at 1 mo p=0.001
yes=1 -0.42
no=2 (0.13)
tvre of delivery
c-section=1
vaginal=2
birch weight?
<3.1 kg=1
23.1 kg=2
planned BF duration p=0.01
< 6 mo=1 0.25
z 6 mo=2 (0.10)
MWS x maternal age



MWS x maternal educaticn p=0.06

HG x maternal ecducaticn p=0.40
0.10
(0.12)
HMRI x maternal educaticn p=0.02
-0.33
0.15
MWS x ses index p=0.07
HG x ses index p=0.95
-0.008
(0.12)
HMRI x ses index p=0.04
0.29
(0.14)
MWS x flush toilet
MWS x married
MWS x employment
MWS x delivery type
MWS x birth weight
MWS x planned EBF duration
MWS x delivery type

(1) Cox survival analyses, backward stepwise procedure.



STUDY DESIGN: MEXICO

LHG] LHm7

| ) [ 1

Rooming-in

Rooming-iin Nursery

(n=333) (n=185) (n=247)
42£12 days pp 41%13 days pp 43113 days pp

(n=187) (n=123) (n=171)

J/ - \L v
124+13 days pp 12948 days pp 12529 davs
L (n=173) I ! (n=103) (n-145¥) PP

attrition=48% attrition=44%

attrition=419

Note: Thare wera 172 women (117 Irom H. General, 15 from H. Mujer-Raom

that were interviewed in the hospital and later an axcluded from the follow-

ing-in and 49 from H. Mujer-Nursery)
or inaccesible areas of the city.

up becauss they lived in remote
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MATERNAL EMPLOYMENT
Mexico
N=317
— B . employed at 1 mo
54 | T x yes (n=28)
' J'_—i,.__. BF(p=.75)=14 days
4 J 4 ho (n=289)
3 . . ] x BF(p=.75)=52 days
0 20 40 60 80 100 120 140
Infant age (days)
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MATERNAL AGE
Mexico

=317

T e
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6 §
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deveen -a. p DIRRRRRN
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0 20 40 &0 % ' e
Infant age (days)

140

X > 18yrs (n=265)

BF(p=.75)=52 days

t <=18 yrs (n=52)
BF{p=.75)=25 days
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BF PLANS

Mexdco

N=317

O N

———

¥ >=6 mo (n=233)

i BF(p=.75)=60 days
- by | e
* * <6 mo (n=84)
4 v . : v . . BF(p=.75)=25 days
0 20 40 60 80 100 120 140
Infant age (days)



HOSPITAL x MATERNAL EDUCATION Ao

Mexico

° HMNUR:-lo educ{n=40)
N=317 BF(p=.75)=30 days

° HMNUR-hi educ (n=41)
BF(p=.75)=4S days

* HMRI-lo educ{n=42)
BF(p=.75)=105 days

* HMRI-hi educ (n=50)

BF(p=.75)=25 days
4 HGHo educ (n=69)
BF(p=.75)=52 days
* HG-hi aduc{n=75)
4 ' . v . . v BF(p=.75)=52 days
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HOSPITAL x SES

Mexdco

° HMNUR-lo ses (n=19)
N=317 BF(p=.75)=99 days

° HMNUR-hi ses (n=62)
BF(p=.75)=25 days

* HMRI-o ses (n=18)
BF(p=.75)=25 days

* HMRI-hi ses (n=74)
BF(p=.75)=60 days

a HG-lo ses (n=42) -
BF(p=.75)=45 dayvs

* HG-hi ses (n=102)
BF(p=.75)=45 days

Infant age (days)



