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Abstract

The World Health Organization (WHO) Multicentre
Growth Reference Study (MGRS) South American site
was Pelotas, Brazil. The sample for the longitudinal
component was drawn from three hospitals that account
for approximately 90% of the city’s deliveries. The
cross-sectional sample was drawn from a community
survey based on households that participated in the
longitudinal sample. One of the criteria for site selection
was the availability of a large, community based
sample of children whose growth was unconstrained
by socioeconomic conditions. Local work done in 1993
demonstrated that children of families with incomes at
least six times the minimum wage had a stunting rate
of 2.5%. Special public relations and implementation
activities were designed to promote the acceptance of the
study by the community and its successful completion.
Among the major challenges of the site were serving as the
MGRS pilot site, low baseline breastfeeding initiation and
maintenance rates, and reluctance among pediatricians
to acknowledge the relevance of current infant feeding
recommendations to higher socioeconomic groups.
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Introduction

The World Health Organization (WHOQO) Multicentre
Growth Reference Study (MGRS) South American site
was Pelotas, Brazil. Pelotas is in the state of Rio Grande
do Sul in the southernmost region of Brazil. The city
has approximately 330,000 inhabitants. It has a highly
experienced Epidemiology Research Center, with inter-
nationally recognized expertise in longitudinal studies
of maternal and child health nutrition [1, 2].

Among the site selection requirements for the
MGRS was that social and environmental conditions
experienced by the study sample permit unconstrained
growth in early childhood [3, 4]. Data from all children
born in Pelotas in 1993 [2] were analyzed to identify a
socioeconomic cutoff above which children in Pelotas
have a prevalence of stunting of 2.3% based on the
current international reference [5]. These analyses
demonstrated that children in this community from
families whose monthly incomes are at least six times
the minimum monthly wage (approximately US$600)
have a stunting rate of 2.5% [6]. This cutoff was used
to define socioeconomic eligibility for the sample from
this site.

Breastfeeding rates were known to be low from pre-
vious research conducted by the research team. How-
ever, their experience also demonstrated that baseline
breastfeeding initiation and continuation rates could
be improved substantially with adequate breastfeeding
promotion.

This site piloted the MGRS protocol, and its experi-
ences were of particular value in the implementation
of the study in other sites.
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Planning phase

Study timeline and preparatory activities

The MGRS protocol is summarized elsewhere in this
supplement [3]. The study timeline of the site is sum-
marized in figure 1.

The required sample size necessitated the success-
ful recruitment of approximately 6 infants per week
to achieve a longitudinal sample size of 300 within
12 consecutive months. The 1993 study [6] referred
to above was used to estimate the prevalence of other
MGRS exclusion criteria within the group of mothers
whose income met or exceeded the socioeconomic
criterion used to define eligibility (table 1).

The sample for the longitudinal component of the
study was recruited from the Santa Casa de Miser-
icérdia, Beneficéncia Portuguesa, and Sdo Francisco
de Paula hospitals. The three hospitals were visited
by the study coordinator to explain the objectives of
the study and procedures and request authorization
for data collection in each facility. A meeting was held
for all pediatricians practicing in the city to explain
the goals of the study and request their collaboration,
especially concerning the promotion of breastfeeding.
Letters also were sent to each participating child’s pedi-
atrician asking for their support and offering lactation
counseling services to their practices.

TABLE 1. Prevalence estimates of exclusion criteria based on
the cohort of children born in Pelotas, Brazil in 1993

Exclusion criterion Prevalence (%)
Gestational age less than 37 weeks 7.3
Maternal smoking 23.8
Admission to intensive care unit 2.2
Admission to nursery ward 3.2
Twin birth 2.3
Nonintention to breastfeed for at least 25.9
12 months
Any of the above 50.2

Institutional ethical approvals were obtained from the
Ethical Committee of the Federal University of Pelotas.

Study teams

Six teams were set up to implement the longitudinal
and cross-sectional components of the study: the
screening, lactation counseling, follow-up, cross-sec-
tional, coordination, and data management teams.
The composition and coordination of the teams are
summarized in figure 2. Participation in any team was
not exclusive, so, for example, the same interviewers
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participated in the longitudinal and cross-sectional
components of the study. All follow-up and cross-
sectional team interviewers worked full-time on the
project. With one exception, all had college degrees,
six of them in nutrition.

The screening team, composed of four interviewers
and one supervisor responsible for quality control in
the hospitals and for reviewing the questionnaires for
completeness and accuracy, was in charge of screening
all mothers in the hospitals to determine eligibility. The
lactation counseling team included a senior lactation
consultant and three registered nurses, one of whom
made the first visit while the mother was in the hos-
pital. The follow-up team included four groups of two
interviewers each and one fieldwork supervisor. The
cross-sectional team included two screeners and three
pairs of interviewers. At the coordination level there
were two local principal investigators (one of whom
coordinated the follow-up and cross-sectional stud-
ies), one coordinator for the screening and lactation
teams, and two administrative staff members. The data
management team was composed of one data manager
and two data entry clerks.

Training and initial standardization

Fourteen female candidates were screened. After
detailed explanations of the project and anthropomet-
ric training had been provided to each of them, 11 were
recruited. Each of the 11 team members participated
in the initial anthropometric standardization session
conducted by one of the two WHO-designated lead
anthropometrists. Based on the results of this standard-
ization session, the eight interviewers who performed
best were selected.

Members of the lactation support team completed
the 40-hour WHO lactation support training course
[7]. This course was provided by two International
Board Certified Lactation Consultants.

Adaptation of study materials and procedures

Brazil was the first country to begin data collection;
the original forms and operational manuals for the
longitudinal study were developed in Portuguese for
pretesting at this site. They were later translated and
adapted by the other MGRS sites, as described in the
methodological paper in this supplement [3]. The
instruments for the cross-sectional component were
written originally in English, and therefore the standard
translation procedure was used in adapting them [3].

The reluctance of some mothers to undress their
infants completely for weighing in winter was antici-
pated. Therefore, samples of children’s clothes were
weighed and a list of clothing weights was prepared.
This list was used to correct weights of partially or

completely dressed children. A similar list was compiled
for parents’ clothing. A list of the main brands of infant
formulas used by this community was also prepared for
coding nonhuman milk intakes. A list of vitamin and
mineral supplements was developed to help mothers
identify the brand names of products they used and/or
provided to their infants.

Public relations activities

The success of the study required the close collabora-
tion of the city’s hospitals, doctors, and families. This
required that attention be paid to public relations
activities. These activities included visits to the three
hospitals involved by the study coordinators, with
lectures on the rationale for the study and the need to
promote and support breastfeeding; donation of medi-
cal textbooks to the hospitals; breastfeeding lectures,
to which all pediatricians in the city were invited; an
initial study newsletter that included reprints of WHO
Feeding Recommendations [8]; distribution of breast-
feeding promotion leaflets to all mothers giving birth
in the study hospitals (whether or not they fulfilled the
eligibility criteria); regular newsletters to all pediatri-
cians and other doctors of participating families that
included breastfeeding information and feedback from
the study; study advertisements in local newspapers;
and regular publication of articles on the study and/or
breastfeeding in local newspapers.

Maintaining excellent rapport between interviewers
and families was viewed as essential to the success of
the study. The role of the interviewer’s attitude and per-
ceived friendliness and helpfulness was stressed. Small
gifts, such as infant participation diplomas on which
infant weights were recorded and a photo album deliv-
ered at the infant’s first birthday, were also designed
to demonstrate to families how much their help was
appreciated. Additionally, on their second birthday,
children who participated in the longitudinal study
received a T-shirt with the WHO logo and the state-
ment “I participated in the International Multicentre
Growth Reference Study.”

Implementation of the longitudinal study

Sampling strategy

All women who resided in Pelotas and delivered at one
of the three hospitals listed above, who gave birth to a
full-term singleton, and whose baby was not admitted
to a nursery or child intensive care unit for more than
24 hours were interviewed from July 1997 to August
1998. For convenience, only deliveries taking place
between 6 pm Sunday and 6 pm Friday were screened.
Analyses of the 1993 cohort data set showed no differ-
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ences between babies born on weekdays and weekends
(e.g., in rates of vaginal deliveries).

Screening and enrollment of children

All enrolled infants met the eligibility criteria outlined
in the MGRS protocol [3]. Other selection criteria
specific to this site are shown in table 2. The exclusion
criterion “mother planning to stop exclusive breast-
feeding before four months” in the MGRS protocol
was not applied, because local data showed that the
intended duration of exclusive breastfeeding—as
reported soon after delivery—is unrelated to actual
duration. Estimates of gestational age were based on
ultrasound measurements; the interviewers carried
gestational age calculators to assist with this estimate.
The study supervisor subsequently checked all calcu-
lations [9]. If no ultrasound examination was avail-
able, the date of the last menstrual period was used to
estimate gestational age. If neither the last menstrual
period nor an ultrasound examination was available,
and the child fulfilled all other eligibility criteria, the
screening coordinator (a pediatrician) was contacted
immediately. The pediatrician estimated the infant’s
gestational age by the Dubowitz method [10].

At the end of the interview, mothers with eligible
infants were invited to participate in the study. Consent
obtained in the hospital was regarded as preliminary.
Written consent was obtained during the first home
visit.

Follow-up logistics

Pelotas was subdivided into four areas. Each was
assigned to a pair of interviewers on the follow-up
team. The four pairs of interviewers conducted
follow-up visits and obtained all measurements for
the longitudinal component of the study. Each team
was organized so that one of the interviewers was fixed
and the other was rotated every two months. This rota-
tion among teams was designed to minimize systematic
errors caused by reinforcement of faulty techniques
and also allowed the comparison of measurements
among distinct interviewer pairs. The consistency of

TABLE 2. Longitudinal study selection criteria specific to the
Brazilian site

Criterion Operationalization

Perinatal mor-
bidity

Absence of significant perinatal mor-
bidity (newborns with postnatal stay
in intensive care > 24 hours excluded)

Intention to Mothers who expressed intention to

breastfeed breastfeed, regardless of duration
Socioeconomic | Family income at least US$600 per
criteria month

one interviewer visiting any given subject helped ensure
good rapport with mothers and children.

During the first home visit, at 14 days, the interview-
ers explained the schedule and methods of the study to
the mothers and the importance of their participation.
The study forms completed in the follow-up visits have
been described elsewhere in this supplement [3]. The
interviewers returned the completed questionnaires to
the local coordination center twice a week.

Decisions by one or both parents to leave the study
were reported immediately to the study coordinator,
who immediately contacted the mother to review the
reasons for this decision. The coordinator outlined the
requirements of the study to ensure that the decision
was a well-informed one.

To assess the possibility of selection bias, it was
important to have information on mothers and infants
who refused to participate or who dropped out of the
study [3]. Attempts were made to locate by telephone
the families of all children who were designated as eli-
gible during the hospital screening, but who, for vari-
ous reasons, were not participating at age 12 months.
A home visit was scheduled for all who consented to
participate in the 12-month study [3].

Lactation support team and complementary feeding

In addition to the initial hospital lactation counseling
visit, the lactation support team made home visits at 5,
15,30, and 45 days and at 2, 3,4, 6, 8, 10, and 12 months
after delivery. Extra visits were conducted whenever
there were problems requiring further attention, such
as cracked nipples. Telephone calls were made at 5,7, 9,
and 11 months after delivery to assess how breastfeed-
ing was proceeding. Additional visits were scheduled
on the basis of these inquiries.

The first hospital visit included advice on the
advantages of breastfeeding; nursing was observed,
and correction of the baby’s position was advised
if necessary; instructions on how to express milk
manually were given, and a breastfeeding promotion
leaflet was distributed. The home visits included the
same content. When the infant was six months of age,
the mother received advice on the need to introduce
complementary feeding, and on recommended foods
[8] (table 3).

One lactation counselor was assigned to each mother
throughout the study. On average, each lactation coun-
selor was responsible for visiting two newly enrolled
mothers per week. The lactation support team coordi-
nator visited each enrolled mother at least once during
the study. She also accompanied lactation counselors
in their visits whenever there were particularly difficult
lactation problems.

A telephone hotline was maintained 24 hours a day,
seven days a week, to assist mothers who experienced
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TABLE 3. Complementary feeding guidelines at the Brazil-
ian site

Age (mo) | Recommendations
0-5 Breastfeed
Do not give teas, water, or other types of
milk or food
6-11 Breastfeed
Introduce complementary foods, with
emphasis on
Meat
Eggs
Fruits and vegetables (mainly yellow)
Mashed beans
Avoid diluted foods with high water content
Use cup and spoon, not baby bottles
Start with 1 complementary feed per day
and increase to 3 feeds per day
12-23 Breastfeed
Give complementary foods at least 5 times
a day
Family foods should be the main type of
food

particularly severe problems. The hotline number was
provided to all mothers and to their pediatricians.

Implementation of the cross-sectional study

Sampling strategy

The cross-sectional study was designed as a “panel
study” in which children aged 18 to 71 months were
enrolled and visited up to three times, at three-month
intervals. This was aimed at increasing the number of
available measurements. Children who reached the age
of 72 months during the implementation of the cross-
sectional study were visited only once or twice.

The sampling strategy of the cross-sectional compo-
nent was designed to obtain a sample of children aged
two to five years who were similar to children enrolled
in the longitudinal component. To accomplish this aim,
the addresses of children taking part in the longitudinal
study were plotted on a city map. The homes of index
children were used as points of departure for identify-
ing participants in the cross-sectional component. The
interviewers were instructed to move in a clockwise
direction relative to the index child’s household. The
interviewers visited all houses or apartments on blocks
shared by the index households until three children
within the required age group were located. If three
eligible children were not located in the first block,
the interviewers moved to another previously defined
block in the same neighborhood. The neighbors were
asked to provide information concerning any child

under age 10 living in homes with whom contact could
not be made. The age of 10 was selected to provide a
margin of safety in order not to miss potentially eligible
children. If two different neighbors provided consist-
ent information that no children under 10 lived in the
targeted home, the home was excluded. In doubtful
cases, the interviewers revisited the home in question.
When children aged 18 to 71 months were identified, a
screening questionnaire was administered to a respon-
sible caregiver. If the child fulfilled all eligibility crite-
ria, the mother or guardian was invited to participate
in the study. Appointments for consenting children
were made to obtain anthropometric measurements.
Children who were enrolled or had participated in the
longitudinal component of the study were ineligible for
the cross-sectional component.

Standardization, quality control, and data
management activities

Standardization sessions

Anthropometry standardization procedures followed
the MGRS protocol [11]. Initial practice sessions
were conducted at two municipal day-care centers.
Subsequent anthropometric standardization sessions
were conducted with 17 children under three years of
age at one of the two day-care centers in which initial
training was conducted. Each of the study anthro-
pometrists measured the same child twice, as did the
local lead anthropometrist. The local lead anthro-
pometrist’s measurements were regarded as “reference
values.” Nineteen standardization sessions were carried
out, one every two months, in addition to the initial
standardization session held by one of the two WHO-
designated MGRS lead anthropometrists. Intra- and
interobserver technical errors of measurement (TEM)
were calculated for each fieldworker from data collected
in these standardization sessions.

The motor development component of the MGRS
was not performed at this site, so no standardization
sessions related to this component were scheduled.

Quality control activities

The interviewers returned the completed question-
naires to the site’s coordinating center within four days
of all interviews. The questionnaires were reviewed
and open questions were coded by the relevant team’s
supervisor. Problems encountered at this stage were
discussed at the next team meeting to permit the
group to review all discrepancies, allow agreement to be
reached on how each discrepancy should be resolved,
and identify how best to prevent the recurrence of
similar problems. After appropriate follow-up was
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completed, any required corrections were made, and
the questionnaires were forwarded to the data manager
for double data entry. Team meetings were scheduled
at two-week intervals throughout the study.

Quality control questionnaires that repeated ques-
tions about morbidity, vitamin or mineral supple-
ment intake, maternal work, and child feeding were
administered to 20% of mothers visited each week. To
determine which mothers would be reinterviewed, a
list with the numbers of the questionnaires completed
during the week was prepared, and 20% were selected
randomly. The quality control interview was carried
out by telephone by the quality control staff, one to two
days after the actual interview.

Calibration of equipment was conducted as outlined
in the MGRS measurement and standardization pro-
tocols [11].

Data management

Data management in Pelotas differed from that at other
MGRS sites. This was partly because Pelotas served as
the MGRS pilot site. Data collection was started before
data entry routines used in the other sites had been
fully developed at the WHO Coordinating Centre in
Geneva.

All databases in the longitudinal study were origi-
nally created using Epi Info software [12]. All data were
entered twice; comparison of the two files allowed the
correction of data entry errors. Data cleaning proce-
dures were conducted separately for each file. In order
to adapt these databases to the MGRS master file struc-
ture, all variables were renamed and reformatted using
SPSS 8.0 for Windows software. After this process, all
data files were satisfactorily incorporated into the
master files at the WHO Coordinating Centre [13].
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