
-LATIN AMERICA AND CARIBBEAN 
HEALTH AND NUTRITION
 

SUSTAINABILITY:
 

Technical Support for Policy, 
Financing and Management 

7200 \Visnsin Avenit 

suitu G00) 
Be(thesda[h. MD1 208 14 

1:3)1 19.11 )-8-
FAX 13)1 14-SthO 

This tontraiclt is imlhph'IeiufltuI h): 

I ntutrnatinti SIIi tu 

andu''li i utig'. 
Institut,. II., ,IST'[. 

Fo undlation ' SF:]"
 

I),vsliInhII-,1l (roup. Inc, 1hI 

['IliVvrs'it , Re[ '{{' 
li 1 

t't)rtttrat iti) i '1t( 

I (TMis primo, 11(r ]u(.1.hli, ncut 

(n ract .No.
 

wi '(t(57- '.).0A-()5 I-00
 
With thet V.S. Age'ncy for
 

Ituv'tit n (tut)a I)t'''u'uuj ttui
 



IDENTIFICATION OF RISK FACTORS FOR SHORTER 
BREASTFEEDING DURATIONS IN MEXICO CITY 

THROUGH SURVIVAL ANALYSIS 

Working Paper No. 4
 

July, 1994
 



Working Paper No. 4
 
Nutrition Cost-Effectiveness Study
 

IDENTIFICATION OF RISK FACTORS FOR SHORTER 

BREASTFEEDING DURATIONS IN MEXICO CITY THROUGH 

SURVIVAL ANALYSIS 

Rafael P~rez-Escamilla, PhD
 
Chessa Lutter, PhD
 

Cheryl Wickham, MS
 
Margaret Phillips, MS
 

Sandra Trevifio-Siller, MS
 
Tina Sanghvi, PhD
 

July 1994
 

Supported by The United States Agency for International Development under Contract No.
 
LAC-0657-C-00-0051 Health and Nutrition Sustainability


University Research Corporation/International Science and Technology Institute
 
1129 20th Street, N.W. Suite 801
 

Washington, D.C. 20036
 



IDENTIFICATION OF RISK FACTORS FOR SHORTER 

BREASTFEEDING DURATIONS IN MEXICO CITY THROUGH 

SURVIVAL ANALYSIS 

Rafael Pdrez-Escamilla', PhD, Chessa Lutter, PhD, Cheryl• 

Wickham3 , MS, Margaret Philipps4 , MS, Sandra Trevifio-Siller 5, MS and 

Tina Sanghvi3, PhD 

(1) Dept. of Nutrition, U. of Connecticut, Storrs CT.
 

(2) Wellstart International, Washington DC.
 

(3) Lat-Th iAffefa and Nutrition
 

Sustainabi-l-ity-Project (LAC\HNS), Washington DC.
 

(4) Consultant, UK.
 

(5) Consultores en Socio Estadlstica, Mexico City.
 

DRAFT: JUNE 2, 1994 



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 (n=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
 



2 
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 supplementary
 
bottles accompanied by short breastfeeding duration. Illustrative
 
is the case of Mexico where a large number of individuals do not
 
receive for sufficient time (3) the well-documented immunological
 
(4), nutritional 
(5) and contraceptive (6) advantages 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
 



3 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 promotion
 
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 desi n
 

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
 
(HMl-NLTR, n=247) where the newborn and the mother had little
 
contact with each other. All 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
 



4 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 problems,
 
deafness, breast anomalies, and/or used certain medications
 
(lithium, thyroid and chemotherapy drugs). Subjects were also
 
excluded if the mother or the infant were included into the
 
intensive care unit, or 
if the mother planned to give her newborn
 

for adoption.
 

Survey instruments
 

All data was collected in 1992 and 1993 through pre-tested
 
surveys. Four survey forms were used: 
hospital record, hospital
 
exit, first home visit, and second home visit. The hospital
 
record 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. 
 Care was
 
taken to get a complete iiome address. This included identifying
 
landmarks, public transportation, and drawing a map to 
facilitate
 



locating the home.
 
Home surveys were used to collect data on infant feeding


practices, infant and maternal health, breastfeeding problems,

maternal recall of Post-hospitalization 
exposure to breastfeeding
 
information and advice, demographic characteristics,
 
socioeconomic status, and contraceptive 
use.
 

Trained interviewers, who were not associated with 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 all

households were revisited and the questionnaires re-applied by
the field supervisor. Supervisors met regularly with interviewers
 
to clarify any questions or concerns regarding the interviews.
 
Women were classified as 
"lost to follow-up,, if they could not be

found after three attempts to 
locate them at the address they
 
provided in the hospital.
 

Datamanagement
 

All data was entered weekly into Epi Info (17) 
in each
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 strategy
 
Dependent variable
 

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



6 was determined based on a 24 h structured recall applied to the
 
mother. An infant was considered to be breastfed 
(BF) if 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 so'al support
 

An additive socio-economic status 
(SES) index was generated
 
based on the following household belongings (present=l,
 
absent=O): TV, refrigerator, car, telephone and radio. The
 
remaini.ng socio-economic variables included in the analyses were:
 
maternal education (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 feedingintentions
 

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 
(9/765=1%)
 
she was entered zero as 
value for this variable.
 

Demnoqraphicandbiomedical
 

Maternal parity and age, infant gender and birth weight and
 

http:remaini.ng


7 type of delivery were also included in the analyses.
 
Statistical analyses
 

All analyses were carried out using the SPSS 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 mo 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

(c-section vs vaginal) was entered in the bivariate but not in

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

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. An exception was maternal age
 



8 which was based on a teenager (5 18 yrs) vs adult (> 18 yrs)
 
classification.
 

The model was run with and without planned BF duration at
the time of the hospital interview. The sample size was
 
maintained constant in both models. Full models were reduced
 
using backward stepwise procedures and the survival 
curve
 
patterns 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 value 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 and 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
 



9 the infant's father, many of them in free unions. One out of five
 
women were2 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.
 

Women were planning to BF the study child for 8 mo which was
close to tha 7 mo BF duration with the previous child reported by
 
multiparas.
 

Bivariate
 

Women that delivered in the HHNUR ward tended to be less
 
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
 
identified as risk factors for not BF at both 1 mo and 4 mo.
 
Teenaged mother (vs adult) and primiparity emerged as risk
 
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 d vs 52 d)

(Figure 2). 
 Maternal employment outside of the household at 
1 mo
 
was 
inversely associated with BF (14 d vs 
52 d) (Figure 3). Women
 
who planned to BF longer were more successful with BF ( 60 d vs
 
25 d) (Figure 4).
 



A significant interaction was identified between maternity0
 

ward and maternal education (Figure 5). 
 Whereas in the WM-RI ward
 
women with less education BF longer than their more educated
 
counterparts (105 d vs 25 d) in the HM-NUR ward the inverse
 
relationship was observed (30 d vs 45 d). 
Maternal education did
 
not have an 
impact on BF success 
in the HG.
 

Maternity ward and socio-economic status also interacted
 
(Figure 6). Whereas women from HM-RI with lower SES BF less than
 
their higher SES c-:interparts 
(25 d vs 60 d) the opposite was 
true in HM-N"UR (83 d vs 25 d). SES did not have an impact on BF 
success 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 into 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.
 



Teenaged mothers were less likely to be successful with 11
 

breastfeeding than their adult counterparts. It is possible that
 
teenagers have less social support and therefore they need to be
 
prime targets for breastfeeding promotion efforts. This is of
 
public health relevance since 
= 
20 % of pregnancies in Latin
 
America occur among teenaged girls (20).
 

Women who were planning 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 prenatally and/or during the hospital stay.

Women with poor motivation for Zreastfeeding 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 previous 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 maternal 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 is 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
 



12 education was a risk factor for shorter breastfeeding durations.
 
One possibility is that the program in this hospital targeted
 
more properly women with lower levels of education. It 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.
 

An interaction between socio-economic index and maternity

ward was also identified. In contrast with maternal education, it
 
was the women with highest socio-economic status within the HMRI

ward that breastfed longer and the opposite was true in the RMNUR

ward. The inconsistent patterns of association when comparing the
 
SES index and maternal education interactions with maternity ward
 
is difficult to explain. However it suggests, at the very least,

that these two socio-economic indicators might be capturing two
 
different constructs that are important predictors 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.
 

The identification of breastfeeding determinants presented

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
 



for the interpretation of results. Almost half of the sample was 
13
 

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-economic status 
(18).

This suggests that our findings mighc not apply to the most
 

socio-economically disadvantaged subjects of the population.
In conclusion, we identified socio-economic, 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 characteristics 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
 

democaraphic
 

maternal age (yrs) 
 23.6±5.4
 
(n=694)
 

children alive (#) 
 1.8±1.8
 

(n=765)
 
primiparae (%) 
 39%
 

( 95/765)
 
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)
 
married4 (%) 76%
 

(368/482)
 

usually employed outside 
 18%

the household (%) 
 (138/760)
 

biomedical
 

c-section delivery (%) 
 26%
 
(183/699)
 

birth weight (kg) 
 3.1±0.46
 
(n=700)
 

previous BF ex-perience and olans
 

BF duration with previous infant 
 6.8±7.3
 
(mo pp) 
 (n=477)
 

planned breastfeeding duration 
 7.9±4.7
 
(mo pp) 
 (n=580)
 

(1) mean ± sd, (2) including study child, (3) SES index: TV + radio+ refrigerator + telephone + car 
(4) law, church or free union
 

http:3.1�0.46


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
7G 137/173(79%) 100/173(58%)

HMRI 82/103 (80%) 62/103 (60%) 
HNNUR 103/147 (70%) 72/147(49%) 

maternal age' 	 p_-0.001 
* 18 yrs 53/74(72%) 29/74 (39%) 
* 18 yrs 242/311(78%) 188/311(61%)
 

primiparae p=0.02 
yes 200/259(77%) 79/164(48%) 
no 122/164(74%) 155/259(60%) 

infant sex 
F 158/205 (77%) 109/205 (53%)
M 164/218 (75%) 125/218 (57%) 

maternal education
3
 

* 7 yrs 146/197(74%) 110/197(56%) 
* 7 yrs 175/224(78%) .123/224(55%)
 

socio-economic index4
 

* 2 81/100(81%) 61/100(61%)
 
* 2 241/323(75%) 173/323 (54%) 

flush toilet p=0.09 p=0.03 
yes 302/401(75%) 217/401(54%) 

no 20/22 (91%) 17/22 (77%) 

married p=O.06 
yes 	 248/319 (78') 184/319(58%) 

no 72/102(71;) 48/102(47%) 

employed outside the
 
household pSO.0001 p<O.001
 

yes 15/33 (4 %:) 22/59 (37%)
 
no 307/390(7 ) 212/364(58%)
 

type of delivery
 
c-section 82/107(" 2-) 57/107(53%)
 
vaginal 214/279(*-) 161/279(58%)
 

birth weights
 
* 3.1 kg 142/190, %) 106/190(56%) 
* 3.1 kg 156/198 k.) 114/198(58%) 

0 00 5
planned BF duration p=0.0 01 p= . 
< 6 mo 63/95 '%) 43/95 (45%) 
* 6 mo 184/223 3%) 139/223(62%) 

ses index:TV + radio + refrigeratc + telephone + car 



Table 3. Multivariate: associations between
 
independenc variables and any breastfeeding (OF)
 
success <n=3!7) . 

ccde 


maternity ward
 
system (MWS)"i
 

HG-RI=I
 
H±M- RI =2 

HIMTJ - NtJR=3 

maternal age' 


primiparae
 

infant sex
 

* 18 yrs=l 
> 18 yrs=2 

yes
 
no
 

F=1
 
M=2
 

maternal education3
 

< 7=1
 
a 7=2
 

socio-economic index' 
< 2=1 

flush toilet
 

married
 

employed at 


* 2=2
 

yes=1
 
no=2
 

yes=1
 
no=2
 

1 mo 

yes=1 


no=2 

tre of delivery
 
c-section=1
 
vaginal=2
 

birth weight
5
 

<3.1 kg=l 
3.1 kg=2
 

planned BF duration 
< 6 mo=1 
z6 mo=2 

MWS x maternal age
 

(se)
 

p=0.008
 
0.29
 
(0.11)
 

p=0.001
 
-0.42
 
(0.13) 

p=0.0
 
0.25
 
(0.10) 



MWS x maternal educaticn 


HG x maternal education 


HIMRI x maternal education 


MWS x ses index 


HG x ses index 


HMRI x ses index 


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
 

p=0.06
 

p=0.40
 
0.10
 
(0.12)
 

p=0.02
 
-0.33
 
0.15
 

p=0.07
 

p=0.95
 
-0.008
 
(0.12)
 

p=0.04
 
0.29
 
(0.14)
 

(1) Cox survival analyses, backward stepwise procedure.
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