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Abstract

Breastfed children have lower risk of infectious diseases, post-neonatal mortality and chronic
diseases later in life. Because epidemiologic studies usually rely on reported history of previous
breastfeeding, data on the accuracy and precision of recalled histories allow improved interpre-
tation of the epidemiologic findings.

We evaluated the reliability of two reported breastfeeding durations in 567 reproductive-aged
women from Mexico using information obtained from nearly identical sets of questions applied at
different times after weaning.We compared differences between reports, and examined the intra-
class correlation coefficient (ICC) for any and for exclusive breastfeeding (EBF). Logistic regres-
sion was used to evaluate the determinants of poor recall (difference between reports of >20%).

The reliability of duration of any breastfeeding was high (ICC 0.94). Overall, differences
between reports of duration were usually <1 month, and for 385/567, the difference was �0.5
months. Predictors of poorer recall were having �4 children, and time between reports of >2
months.The only predictor of better recall was greater age of the baby at weaning.The reliability
of EBF duration was lower (ICC 0.49).

In this population with a relatively long duration of breastfeeding, reliability of any breast-
feeding duration was high. Age, education and previous breastfeeding were not important
predictors of recall, in contrast to findings in earlier studies. Consistent with previous reports,
however, parity and length of recall were associated with poorer recall of duration of any
breastfeeding. Future studies that use reported breastfeeding duration may want to consider the
effect of these variables on recall.
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Introduction

Breastfed children have lower risk of infectious dis-
eases and post-neonatal mortality. Breastfeeding may
also protect against chronic diseases later in life, for
both infant and mother (Leon-Cava 2002; Gartner
et al. 2005). For the infant, breastfeeding may reduce
the incidence of asthma (Gdalevich et al. 2001; Oddy
et al. 2002; Chulada et al. 2003), hypercholestero-
laemia (Owen et al. 2002), overweight and obesity
(Armstrong & Reilly 2002; Arenz et al. 2004; Owen
et al. 2005), diabetes (types 1 and 2) (Kostraba et al.

1993; Gerstein 1994; Perez-Bravo et al. 1996; Taylor
et al. 2005; Owen et al. 2006), and some cancers
(Davis 1998; Smulevich et al. 1999; Martin et al.

2005a). Maternal benefits of breastfeeding include a
lower risk of breast (Martin et al. 2005b) and ovarian
cancer (Rosenblatt & Thomas 1993), and a possible
decrease in the risk of hip fractures and osteoporosis
(Cumming & Klineberg 1993).

Epidemiologic studies of breastfeeding usually rely
on reported history of previous breastfeeding. Data
on the accuracy and precision of recalled histories
allow improved interpretation of epidemiologic find-
ings. The reliability of reported breastfeeding dura-
tion has been evaluated previously in a diverse group
of studies with a wide range of recall time (Kark et al.

1984; Eaton-Evans & Dugdale 1986; Haaga 1988;
Vobecky et al. 1988; Huttly et al. 1990; Launer et al.

1992; Tienboon et al. 1994; Promislow et al. 2005;
Gillespie et al. 2006). Overall, the literature suggests
that maternal recall of breastfeeding duration is good,
but reported correlation coefficients vary between
0.49 and 0.95 (Vobecky et al. 1988; Gillespie et al.

2006). Some of this variation may be due to differing
characteristics of the populations studied. However,
the role of education and parity in previous studies,
for example, is inconsistent (Kark et al. 1984; Eaton-
Evans & Dugdale 1986; Haaga 1988; Huttly et al.

1990). For duration of exclusive breastfeeding (EBF),
a previous study showed a poor reliability, with only
28% recalled accurately (Bland et al. 2003).

The main objective of this study was to evaluate
reliability of the duration of any breastfeeding based
on two reports, and also to assess potential predictors
of its reliability in a large sample of reproductive-aged

women from Mexico. Some information on exclusiv-
ity of breastfeeding was also obtained and was briefly
considered here.

Methods

Participants were recruited from a previous cross-
sectional study of newly delivered male infants and
their mothers (n = 872), conducted in 2002–2003 in
Tapachula, Chiapas, Mexico (Longnecker et al. 2007;
Romano-Riquer et al. 2007). Because the objective
of that study was to evaluate the effects of expo-
sure to an antiandrogen, 1,1-dichloro-2,2-bis(p-
chlorophenyl)ethylene (DDE), only boys were
recruited. Subsequently, a follow-up study was con-
ducted between January 2004 and June 2005 to evalu-
ate the association of the mother’s DDE exposure
with duration of lactation and other outcomes; 784
healthy mother–son pairs were included in the
follow-up (Cupul-Uicab et al. 2008). Because
follow-up continued after weaning, a study of the
reliability of reported breastfeeding duration was
incorporated in the study design. Of the 784 mothers
followed, 97 were still breastfeeding at the end of the
follow-up (June 2005) and were therefore ineligible
for the present analysis. Of the remaining 687, 120
were excluded because they had only one report of
breastfeeding duration (87 reported age of weaning
only at the last study visit and 33 were not
re-contacted because they moved from the study
area).This left 567 who reported duration of lactation
twice; they are the basis of this report. All of these
women were known to have attempted breast
feeding.

According to the eligibility criteria for the original
studies, women younger than 15 or older than 35
years and those with certain medical conditions
described previously were excluded, as well as those
who used medications that inhibit or increase milk
production. Children born at less than 36 weeks of
gestational age, under 2500 g of birthweight, or who
were to be given up for adoption were also excluded
(Longnecker et al. 2007; Romano-Riquer et al. 2007;
Cupul-Uicab et al. 2008). All mothers gave informed
consent. The study was approved by the Institutional
Review Boards at the Instituto Nacional de Salud
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Pública in México and the National Institute of Envi-
ronmental Health Sciences in the United States.

Measurements

Duration of lactation was obtained from in-person
interviews conducted during each home follow-up
visit. The questions we asked did allow us to evaluate
the reliability of duration of any and of EBF. How-
ever, we were unable to distinguish the reliability of
reporting feeding of liquids from solids with these
questions. Interviewers received special training
before beginning the study and periodic retraining
throughout. Length of any lactation was defined as
the last time the child received any breast milk, irre-
spective of the introduction of liquids or solid foods.
In this paper, breastfeeding duration refers to any
breastfeeding duration, unless otherwise specified.
At each interview, mothers were asked whether they
were currently breast feeding. If they had stopped,
we asked the number of months and days they had
breastfed, and the date on which they completely
stopped. Nearly identical questions about breastfeed-
ing duration were asked at the first and last interviews
(see Appendix).

The first report of duration corresponds to the first
time the mother reported she had weaned the child.
At the time follow-up began (January 2004), the ages
of the children were 3.3 to 25.1 months (median 13.2).
For children still being breastfed at the first visit, we
continued periodic home visits approximately every 2
months until the child was weaned.The median age of
the child at the time the duration of lactation was first
reported was 17.7 months (quartiles, 13.3 and 22.7),
and the median time from weaning until first report
was 9.2 months (quartiles, 3.6 and 14.7).

As noted above, follow-up visits continued beyond
weaning to record other outcomes. Thus, many
women who weaned their child during the study
period were re-contacted and, for the reliability study,
were asked to report duration again. Because of the
design of the study, some women reported duration of
lactation more than two times. Therefore, in order to
maximize the time between reports for the present
analysis, we use the duration recorded at the last study
visit as the last report. The interval between the two

reports varied; for 91/567 (16%), the last report was
recorded �2 months after the first report.The median
time between the two reports was 4.8 months (quar-
tiles, 2.5 and 7.0).

Duration of EBF was reported twice for 416/567
(73%) women, and its reliability was evaluated in this
subset. Identical questions were asked during the first
and last interview. EBF was defined as the child’s last
age in days and months, when he received only breast-
feeding, and no other liquids or solid food had yet
been introduced.

Covariables

Demographic and breastfeeding characteristics were
reported on the questionnaires. Variables considered
possibly associated with recall of weaning were hos-
pital of recruitment, rural/urban residence, mother’s
age at childbirth (Promislow et al. 2005), education
(none, 1–6, 7–9, 10–12, 13+ years) (Eaton-Evans &
Dugdale 1986; Haaga 1988; Huttly et al. 1990),
poverty status (poorest, somewhat poor, not poor)
(Vobecky et al. 1988; Huttly et al. 1990), previous
breastfeeding (yes, no) (Gillespie et al. 2006), parity
(Kark et al. 1984; Eaton-Evans & Dugdale 1986;
Promislow et al. 2005; Gillespie et al. 2006), difficulty
initiating breastfeeding, baby’s age at introduction of
another kind of milk (months), baby’s age at weaning
(months) (Eaton-Evans & Dugdale 1986; Promislow
et al. 2005), time between reports (Persson &
Carlgren 1984; Launer et al. 1992; Promislow et al.

2005; Gillespie et al. 2006) and time from weaning to
the first report.

Poverty status was measured using national stan-
dards, based on monthly per capita income in
Mexican pesos by residence area. In urban areas,
those with an income under 672 Mexican pesos were
in the poorest category; they would have difficulty
buying adequate food. Of the remainder, those under
1367 pesos lacked adequate income for other human
needs, so were still considered poor. In rural areas, the
cut points were 495 pesos and 946 pesos, respectively
(SEDESOL 2002). If income at recruitment was
missing [53/567, (9.3%)], we used income at the first
follow-up visit.

Reliability of reported breastfeeding duration 127

Published 2008. No claims to original US government works.
Journal compilation © 2008 Blackwell Publishing Ltd Maternal and Child Nutrition (2009), 5, pp. 125–137



Statistical analysis

Because reported duration of lactation was recorded
in days as a continuous variable, we compared the
means of both reported durations, and the mean dif-
ference between the two reports. Comparisons were
done overall and according to selected demographic
and breastfeeding characteristics of the mother–son
pairs. We calculated intraclass correlation coefficients
(ICC) for reliability of breastfeeding duration as the
proportion of the total variance explained by the vari-
ability between subjects (Deyo et al. 1991). This abso-
lute agreement coefficient was calculated overall and
for subgroups defined by variables previously sug-
gested as potentially associated with recall of breast-
feeding duration in other populations.To evaluate the
possible relationship between the discrepancies in the
two reported breastfeeding durations and mean dura-
tion, we used Bland–Altman plots (Bland & Altman
1999).

Logistic regression was used to evaluate the deter-
minants of poorer recall, defined as a difference
between reports of more than 20%. For epidemiologic
purposes, e.g. when estimating a coefficient for breast-
feeding duration in a model of a health outcome, a
difference between reports greater than 20%, espe-
cially among those who breastfed for a short time,
would affect estimates more than would differences
between reports of >1 month. All variables from
Tables 1 and 2, plus age at weaning, defined as <6.00,
6.01–12.00, 12.01–18.00, 18.01+ months as reported on
the first occasion, were tested as predictors of recall
in simple logistic regressions. Those that resulted in a
P-value �0.10 were considered for inclusion in the
multivariate model (i.e. time between reports, moth-
er’s education, parity and baby’s age at weaning). To
determine the final model, all other variables from
Table 1 were added simultaneously and evaluated as
potential confounders using the change in estimate
method. A variable was considered a confounder if
removing it caused a change in at least one of the odds
ratios (OR) (from time between reports,mother’s edu-
cation, parity and baby’s age at weaning) of 10% or
more.Variables that had no such effect on said factors
were deleted from the model one by one in a stepwise
way (Greenland 1989).

Because previous studies suggest that the reliabil-
ity of breastfeeding duration decreases over time,
ICCs were calculated according to categories of
time between reports. As mentioned earlier, in the
present study for 91/567 (16%), the last report was
recorded �2 months after the first report, and we
repeated the analyses after excluding the 91 to
evaluate whether the reliability changed. All analy-
ses were conducted using Stata (Stata Statistical
Software, release 9.0; StataCorp, College Station,
TX, USA).

Results

The participants were young (mean 24 years), few
attended college, and the majority lived in the city and
its surrounding areas (Table 1). Because Tapachula is
located in one of the poorest states in the country, the
fact that 387/567 (68%) of the participants were in
the poorest category and only 68/567 (12%) were not
poor was expected. Compared with the subjects who
were included, those who were excluded [had only
one report or were still breastfeeding at the end of the
study (n = 217)] were more likely to be: less educated,
come from rural areas, recruited in the Ministry of
Health hospital (i.e. without health insurance
coverage), and in the poorest category (data not
shown). Previous studies of breastfeeding duration
among women in Mexico have reported that the
poorest breastfeed the longest (Long-Dunlap et al.

1995, Consejo Nacional de Población 2000; Gonzalez-
Cossio et al. 2003), and this finding was apparent in
the present data (Table 1).

Differences between reports of
breastfeeding duration

The mean duration of lactation in both reports was
similar (8.2 and 8.1 months). The range for the first
report (0–29 months) was comparable to that for the
last report (0–27 months), and the overall mean of the
difference was small (~2 days), although large vari-
ability was observed in the standard deviation (SD, 2
months). Across categories of the variables listed in
Table 1, the mean of the differences between the two
reports were small (range, -0.20 to 0.76), although,
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Table 1. Distribution of the demographic characteristics and reported duration of lactation among women from Tapachula, Chiapas*

n Mean (SD) of breastfeeding
duration† (month)

Mean (SD) of the
difference‡ (month)

ICC§ With >20%
difference¶ (%)

All women 567 8.2 (5.8) 0.07 (2.0) 0.94 18.0

Mother’s age (y)
15–<20 121 8.3 (5.6) -0.20 (2.7) 0.89 20.7
20–<25 212 8.4 (5.8) 0.05 (1.6) 0.96 17.5
25–<30 162 7.7 (5.5) 0.20 (1.9) 0.94 13.0
�30 72 8.7 (6.5) 0.28 (1.9) 0.96 26.4

Mother’s educational background (y)
None 20 12.0 (7.3) 0.54 (2.0) 0.96 20.0

1–6 161 8.7 (5.8) -0.13 (3.0) 0.87 19.3
7–9 173 8.0 (6.1) 0.15 (1.2) 0.98 22.0

10–12 147 8.2 (5.2) 0.17 (1.8) 0.94 14.3
>12 66 6.4 (4.6) -0.02 (0.9) 0.98 12.1

Hospital of recruitment
Social Security 292 7.3 (5.3) 0.05 (1.6) 0.96 15.8
Ministry of health 275 9.1 (6.1) 0.09 (2.4) 0.92 20.4

Residence area
Urban 350 7.7 (5.6) 0.10 (1.3) 0.97 17.4
Rural 217 8.9 (5.9) 0.02 (2.7) 0.89 18.9

Poverty index
Poorest 387 9.0 (6.0) 0.10 (2.4) 0.92 18.6
Less poor 112 6.3 (4.7) 0.01 (0.7) 0.99 17.9
Not poor 68 6.5 (4.9) -0.01 (0.7) 0.99 14.7

Birthweight (g)
2500–<3000 121 7.4 (5.4) 0.06 (1.7) 0.95 18.2
3000–<3500 275 8.5 (5.8) 0.16 (2.1) 0.93 17.8
3500–<4000 148 8.4 (5.8) -0.12 (2.0) 0.94 16.9
�4000 23 7.9 (6.4) 0.22 (0.8) 0.99 26.1

Primiparous
Yes 243 7.6 (5.6) -0.12 (1.9) 0.94 16.5
No 324 8.7 (5.9) 0.21 (2.0) 0.94 19.1

Previous breastfeeding
Yes 289 8.9 (5.9) 0.25 (2.1) 0.94 18.3
No 278 7.5 (5.5) -0.12 (1.9) 0.94 17.6

Number of living children
1 257 7.7 (5.6) -0.08 (1.9) 0.94 16.7
2 197 8.4 (5.6) 0.08 (1.7) 0.95 16.8
3 90 8.9 (6.0) 0.28 (2.0) 0.94 18.9
�4 23 9.0 (7.7) 0.76 (4.0) 0.85** 39.1

Mother had difficulty initiating breasfeeding
Yes 94 6.3 (5.4) -0.07 (0.9) 0.99 20.2
No 473 8.6 (5.8) 0.10 (2.1) 0.93 17.5

Nipple anatomy
Inverted 12 4.7 (4.0) 0.14 (0.7) 0.99 0.0
Flat 57 4.1 (4.7) 0.04 (0.6) 0.99 26.3
Neither 498 8.8 (5.7) 0.07 (2.1) 0.93 17.5

Baby’s age at introduction of other kind of milk (month)
�1 174 5.8 (5.2) 0.13 (1.5) 0.96 21.5
>1–6 172 7.4 (5.1) 0.11 (1.9) 0.92 19.4
>6 92 12.6 (5.0) -0.04 (2.7) 0.85** 11.4
No other milk 20 12.9 (4.2) -0.17 (2.4) 0.85** 10.3

SD, standard deviation. *The table is based on the 567 women who reported breastfeeding duration twice. Information on those who were still
breastfeeding (n = 97) at the end of the study or who had had only one report (n = 120) was not included. †Duration of breastfeeding based on
first report. ‡First minus last breastfeeding duration (months). Significant differences in the means of the differences between reports were
observed only for Primiparous (P = 0.05) and Previous breastfeeding (P = 0.02). §ICC, Intraclass correlation coefficient. ¶Proportion of women
with >20% difference between reports. P-values from Pearson’s chi-squared or Fisher’s exact tests were >0.10 for all variables included in the
table, except for Mother’s age (P = 0.08), Number of living children (P = 0.08) and Baby’s age at introduction of other kind of milk (P = 0.08).
**95% confidence intervals are: Number of living children (�4), 0.73–0.96; Baby’s age at introduction of other kind of milk (>6 months),
0.80–0.90; and No other milk, 0.74–0.95. For the ICC that were larger the 95% CI were more narrow.
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again some large discrepancies were reflected in the
SD (range, 0.6 to 4.0). A somewhat larger mean dif-
ference was observed among women with no educa-
tion (0.54) compared with those who were more
educated (>12 year, -0.02), and those with four or
more children (0.76) versus those with fewer (-0.08)
(Table 1).

At the last report, 311/567 (55%) women agreed
exactly with their first report, while essentially the
same proportion reported longer [125/567, (22%)]
or shorter durations [131/567, (23%)]. For 177/567
(31%), the reports differed by 1 month or less; for
59/567 (10.4%), the difference was more than 1 but
less than 3 months, and for 20/567 (3.5%), the differ-
ence exceeded 3 months. Only 102/567 (18%) of the

participants had a difference of more than 20%
between the two reports, and across the variables
shown in Table 1, the difference varied from 0/12
(0%) to 9/23 (39%) (Table 1). Of the 10 women who
initially reported never breastfeeding, two reported a
duration of 5 days in the second interview.

In the cross-tabulation of time from weaning to the
first report and time between the two reports
(Table 2), the mean of the differences were again
small (range, -0.4 to 0.8), with a somewhat large SD
(range, 1.0 to 3.3). For those whose first report was
>12 months after weaning, the mean of the differences
were consistently negative, indicating a tendency to
over-report breastfeeding duration in the last inter-
view. Those whose first report was closer to weaning

Table 2. Mean (SD) of reported duration of breastfeeding, mean difference (SD) between reports, and intraclass correlation coefficient according
to time between weaning and first report and time between reports

n

All women Time between first and last report (month)

<2.00 2.00–5.99 6.00–13.99
567 87 270 210

All women
First duration* 8.2 (5.8) 10.8 (6.4) 8.7 (5.8) 6.5 (4.9)
Last duration* 8.1 (5.7) 10.7 (6.3) 8.7 (5.8) 6.3 (4.6)
Difference† 0.1 (2.0) 0.1 (2.1) 0.0 (2.0) 0.2 (1.9)
ICC‡ 0.94 0.95 0.94 0.92
95% CI 0.93–0.95 0.92–0.97 0.92–0.95 0.90–0.94

Time between weaning and first report (month)
�4.0 156

First duration* 12.6 (5.2) 18.0 (3.7) 15.1 (3.7) 9.4 (4.4)
Last duration* 12.1 (4.9) 17.7 (3.5) 14.5 (3.2) 9.0 (4.0)
Difference† 0.5 (2.1) 0.2 (1.0) 0.6 (1.9) 0.4 (2.4)
ICC‡ 0.91 0.96 0.83 0.83
95% CI 0.88–0.94 0.93–1.00 0.75–0.91 0.76–0.90

4.1–12.0 200
First duration* 8.1 (5.5) 14.6 (4.4) 9.8 (4.6) 5.2 (4.6)
Last duration* 7.9 (5.4) 13.8 (4.3) 9.6 (4.8) 5.0 (4.5)
Difference† 0.2 (1.8) 0.8 (3.3) 0.1 (1.7) 0.2 (1.5)
ICC‡ 0.94 0.71 0.94 0.95
95% CI 0.93–0.96 0.49–0.94 0.91–0.96 0.92–0.97

12.1–38.0 211
First duration* 5.0 (4.0) 6.2 (3.7) 4.9 (4.2) 3.8 (3.4)
Last duration* 5.4 (4.6) 6.5 (4.2) 5.3 (5.0) 4.2 (3.7)
Difference† -0.4 (2.0) -0.3 (1.8) -0.4 (2.3) -0.3 (1.2)
ICC‡ 0.89 0.89 0.88 0.94
95% CI 0.86–0.92 0.84–0.95 0.84–0.92 0.91–0.98

SD, standard deviation; CI, confidence interval. *Mean (Standard Deviation). †First minus last breastfeeding duration (months). P-values for the
means of the differences between reports were 0.61 for Time between first and last report, and <0.001 for Time between weaning and first report.
‡ICC, intraclass correlation coefficient.
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had the opposite tendency. However, as noted above,
all means of the difference were <1 month.

Reliability of breastfeeding duration

The intraclass correlation of reported breastfeeding
duration was high, and varied only slightly by selected
characteristics of the mothers and children (range,
0.85–0.99) (Table 1); and the 95% confidence inter-
vals (CI) were generally from 0.73 to 1.00 (not
shown). In particular, women with four or more
children had lower reliability compared with those
with fewer children (Table 1).

We also observed a good agreement between the
two reports, and no systematic differences were
apparent in the Bland–Altman plot (Fig. 1). The
Spearman correlation of the differences between
reports and their mean (r = 0.04, P = 0.34) showed no
obvious relation; however, the plot suggested that the
disagreement between reports increased slightly with
duration of breastfeeding, especially for durations
longer than 10 months.

The reliability of reports for all women varied little
across time between reports or time from weaning to
first report. For the cross-tabulation of the time
between weaning and first report with recall time,
correlations did not show any pattern and reliability
remained high. The lowest coefficient (0.71) was
based on a relatively small group of subjects (n = 19)
with the largest SD for the mean difference between
reports (Table 2).

Because not all women were interviewed by the
same interviewer on both occasions, we evaluated
whether the reliability differed by interviewer. For
those whose two reports were obtained by the same
interviewer (n = 46), the ICC was 0.99 (95% CI, 0.98,
0.99); the time between reports was >2 months for
40/46 (87%). For women whose two reports were
obtained from different interviewers (n = 521), the
ICC was 0.94 (95% CI, 0.92, 0.95); for 440/521 (84%),
the time between reports was >2 months. The results
were similar using random effects model that
included a term for interviewer (not shown).

To facilitate comparison of our data with a previous
study where the reliability of breastfeeding duration
was evaluated in women who weaned their infants in
the first 3 months after birth (Gillespie et al. 2006), we
re-calculated the ICC for the subset of women whose
breastfeeding duration at first report was �3 months
(n = 145). The overall ICC fell to 0.45 (95% CI, 0.32,
0.58) and the Spearman correlation of the difference
between reports and their mean was -0.17 (P = 0.07).
After removing an outlier observation (first report, 3
months; last report, 24 months), the ICC increased to
0.83 (95% CI, 0.78, 0.88), but still remained lower than
when all 567 subjects were included. The Bland–
Altman plot showed that there was a small systematic
difference between the two reports of breastfeeding
(i.e. the mean of the differences is slightly below zero
in Fig. 2). The Spearman correlation between the dif-
ferences of reports and their means (-0.13) was not
statistically significant (P = 0.11) even after excluding

Fig. 1. Bland–Altman plot of the differences between
two breastfeeding durations versus the mean of the two
durations, reported by reproductive-aged women from
Tapachula, Chiapas, Mexico (n = 567). Size of circle is
proportional to the number of women. Limits of agree-
ment: Mean � 2SD, 0.069 � 2*1.991.

Reliability of reported breastfeeding duration 131

Published 2008. No claims to original US government works.
Journal compilation © 2008 Blackwell Publishing Ltd Maternal and Child Nutrition (2009), 5, pp. 125–137



the outlier observation. The disagreement between
reports, however, increased as the duration of breast-
feeding increased (Fig. 2).

Reliability of EBF duration

For EBF duration, the overall ICC, 0.49 (95% CI,
0.42, 0.56), was lower than for any breastfeeding
(Table 1). The smallest ICC (0.01) was for women
with no education (n = 18), and the largest (ICC, 0.78)
was for those who introduced another kind of milk
within the first month of life (n = 146). In contrast to
what we observed for any breastfeeding, the reliabil-
ity of EBF for women with one child was lower, ICC
(0.40), than for women with two or more children
(ICC: 0.54 for two children; 0.64 for three; and 0.51
for �4). Restricting the calculation to those with
time between reports of >2 months showed a slight
increase in the overall reliability of EBF (ICC, 0.52).

Determinants of poorer recall of
any breastfeeding

We also examined determinants of poorer recall,
defined as a difference between reports of more than
20% (data not shown because of similarity of results
to those shown in Tables 1 and 2). The results showed
that women with four or more children were more
likely to have a poorer recall compared with those
with two or fewer children (adjusted OR, 2.9; 95%

CI 1.12, 7.44). Time between reports longer than 2
months was also associated with poorer recall
(adjusted OR, 3.7; 95% CI 1.43, 9.71). Comparing
women who weaned in the first 6 months, those who
weaned after 6.01–12.00 months (adjusted OR, 0.32,
95% CI 0.19, 0.54) and after 12.01–18.00 months
(adjusted OR, 0.13, 95% CI 0.05, 0.34) were less likely
to have poorer recall. No other variables were found
to be statistically significant independent determi-
nants of poorer recall. Excluding women whose
length of recall was �2 months gave similar results.

Discussion

In this population of reproductive-aged women who
breastfed for a relatively long time, reported duration
of any breastfeeding showed high reliability. Overall,
reports of the duration of any breastfeeding usually
differed by less than a month, with SDs of about 2
months; however, for 385/567 (68%), the mean of
the differences was �0.5 months. Predictors of poorer
recall, defined as a difference between reports of
more than 20%, were having four or more children
and time between reports (recall period) longer than
2 months, while the only predictor of better recall was
greater age of baby at weaning.

Recall of breastfeeding duration (as measured with
an ICC) in this study was similar to that reported
previously among Malaysians (recall period, 4
months) and among a small group of Canadians

Fig. 2. Bland–Altman plot of the differences between two
reported breastfeeding durations versus their mean, for the
subset of women whose breastfeed duration was �3
months (n = 144a). Size of circle is proportional to the
number of women. Limits of agreement: Mean � 2SD,
-0.095 � 2*0.688. aFor a better visualization of the distri-
bution, one outlier observation was removed from the plot.
Its values were: difference between reports, -21 mo; mean
of reports, 13.5 mo.
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(recall period, 8 years) (Haaga 1988; Vobecky et al.

1988). However, it is greater than that reported pre-
viously for college-educated US women with a recall
period of 50 years, among whom the overall weighted
kappa was 0.55 (Promislow et al. 2005).The reliability
we observed is also greater than in another report
based on US women in which the recall period was
similar to ours. In that study, the breastfeeding dura-
tion was shorter (limited to those who weaned within
the first 3 months), and the correlation reported was
just 0.49 (Gillespie et al. 2006). When we similarly
restricted our calculation to those whose breastfeed-
ing duration was �3 months, the overall ICC was low
(0.45). But as noted before, after removing one obser-
vation whose two reports were very different (3 and
24 months, respectively), the ICC increased (0.83),
showing that this observation was influential. We
suspect the outlier was due to a recording error on the
questionnaire for the first report of breastfeeding
duration, but a memory error was also a possibility.
Nonetheless, it is possible that the low correlation
reported for the US population was largely the result
of the narrow range of time considered. Our data also
suggested a tendency to slightly overestimate the
duration of breastfeeding in the second report for this
group, as shown in the Bland–Altman plot (Fig. 2);
and there was evidence that the error in reporting
duration of breastfeeding increased as the duration
increased. These errors could mask associations
between breastfeeding duration and health outcomes,
particularly in populations whose average duration of
breastfeeding is relatively short.

The proportion of those who recalled breastfeeding
duration within a month (i.e. accuracy of recall) in
the present study [488/567, (86%)] was similar to that
reported previously for US women (88%) (Quandt
1987), but higher than reported for Australians (37%
and 79%) (Eaton-Evans & Dugdale 1986; Tienboon
et al. 1994).

Reliability of EBF in this population was lower
than for duration of any breastfeeding. The propor-
tion of women who accurately recalled EBF duration
was low [99/416 (24%)] and was comparable with a
previous study [23/81 (28%)] conducted in a rural
area of South Africa (Bland et al. 2003). The propor-
tion who over-reported EBF duration was lower in

this sample [181/416 (43.5%)] compared with Bland
et al. (2003) where 46/81 (57%) did so; however, this
difference might be accounted by the fact that our
main focus was on any breastfeeding rather than EBF
duration as in the previous study.

Whether the duration of breastfeeding is related to
the accuracy of recall (as measured by the difference
between reports) was evaluated in two previous
studies, in populations that were more educated than
in the present study. In those studies, less accuracy of
recall was observed among those who reported
shorter (<2 months) and longer (>6 and >9 months)
breastfeeding durations (Eaton-Evans & Dugdale
1986; Promislow et al. 2005). Our study, with poorer
recall defined as the percentage of the difference
between reports (>20%), showed that women who
breastfed for �6 months were more likely to have
poorer recall than those who breastfed longer.
However, with poorer recall defined as the absolute
difference between reports >1 month, women who
breastfed �6 months were less likely to have poorer
recall than those who breastfed longer. As mentioned
before, for epidemiologic purposes, (e.g. when esti-
mating a coefficient for breastfeeding duration in a
model related to a health outcome), a difference
between reports greater than 20%, especially among
those who breastfed for a short time, would affect
estimates more than would differences between
reports of >1 month.

Other predictors of poorer recall in these data
were having four or more children and time between
reports longer than 2 months. Parity has been related
to both poorer and better recall in previous studies
(Kark et al. 1984; Eaton-Evans & Dugdale 1986;
Promislow et al. 2005; Gillespie et al. 2006). We
observed that high parity was related to poorer recall
even after adjusting for time between reports, baby’s
age at weaning and mother’s educational back-
ground. However, our results were opposite to those
reported for US women with a longer recall period
where a greater parity was related with better recall
(Promislow et al. 2005). Longer length of recall has
been consistently associated previously with poor
recall (Launer et al. 1992; Promislow et al. 2005;
Gillespie et al. 2006), and we also observed that a
recall period longer than 2 months increased almost
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four times the likelihood of having poorer recall in
the last report of breastfeeding duration. Other vari-
ables reported previously as predictors, such as
previous breastfeeding, age and education, were not
significantly related to recall in the present study.
Moreover, reliability was consistently high across
categories of these variables (Table 1).

A preference in reporting certain numbers is
always a possibility when evaluating reported out-
comes, and can lead to some degree of bias. In this
study, we observed such a preference in reported
breastfeeding durations. For example, the numbers of
subjects reporting the following months of duration
the first time were: 5 months, n = 18; 6 months, n = 49;
7 months, n = 25; 11 months, n = 12; 12 months, n = 54;
and 13 months, n = 17. However, we cannot determine
whether this was a real preference or whether the
high proportions around these times were produced
because women in this population weaned preferen-
tially at 6 and 12 months.

A limitation of the present study was that we only
included boys because the original study was limited
to that sex. Previous studies suggest that reliability is
slightly better for girls (Kark et al. 1984; Promislow
et al. 2005), which means that this exclusion could
cause an underestimation in the reliability of breast-
feeding duration in this population. The fact that
recall time was short (<2 years) could limit the gen-
eralizability of our results to settings with a very long
recall time; however, reliability in this study was
similar to that in a previous study with a much longer
recall (8 years) (Vobecky et al. 1988). Women who
were excluded from the present analysis [gave one
report or were still breastfeeding at the last study
visit (n = 217)] had characteristics similar to women
who breastfed longer. Because longer breastfeeding
duration was associated with better recall in this
population, we probably have underestimated the
reliability of breastfeeding due to this exclusion.
Also, because all participants attempted to breast-
feed in this population, we could not evaluate the
reliability of reports of ever breastfeeding (i.e. as a
yes/no event), which has been evaluated in previous
studies.

Because we asked subjects about breastfeeding
status many times during follow-up, this could have

increased the observed reliability because it might
have increased their awareness of such information.
Therefore, the reliability of reported breastfeeding
duration may be somewhat lower than that reported
here. Although some information about introduction
of liquids and solids was obtained, the questions we
used did not allow us to distinguish the reliability of
liquids from solids. One of the questions used to
determine the duration of any breastfeeding was
slightly different the first and last time it was asked
(see Appendix); however, we consider that the differ-
ence was too small to account for any of the discrep-
ancies that we observed in the agreement.

To our knowledge, this is the first study of the reli-
ability of breastfeeding duration conducted in a
Mexican population; the sample includes mostly
poor women, with low education and long breast-
feeding duration. Those characteristics have been
previously related to poor recall (Eaton-Evans &
Dugdale 1986; Haaga 1988; Huttly et al. 1990;
Promislow et al. 2005; Gillespie et al. 2006), but we
nonetheless observed high reliability. We were also
able to evaluate other potential determinants of
recall reported by others, such as parity and educa-
tion. However, only greater parity was an important
determinant of poorer recall in this population. We
were also able to evaluate the effect of different
interviewers on the reliability of breastfeeding dura-
tion and found that the ICCs remained high whether
both reports were obtained from the same inter-
viewer or different interviewers.

The reliability of any breastfeeding duration in this
population with a relatively long duration of breast-
feeding was high and mean differences between
reports were small. Length of recall longer than 2
months was strongly related to poorer recall;
however, the ICC was still high across categories of
this variable. Education was not an important predic-
tor of recall, probably because this association has
been observed mostly for college-educated women
and our power was limited for that group. The other
determinants of recall for this population were
greater parity and younger age of the baby at
weaning. Future studies that use reported breastfeed-
ing duration may want to consider the effect of these
variables on recall in their populations.
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Appendix

The original Spanish questions from the questionnaires, used to determine duration of any breastfeeding for first
and last interview, and its corresponding English translations were:

First interview (Spanish)

4. En la actualidad, ¿Continúa dando pecho a su bebé?

SI 1 Pase a la pregunta 8

NO 2

5. ¿Durante cuánto tiempo amamantó a su bebé? (Si la señora conoce el tiempo exacto, anote dias y meses)

y/o
Días Meses

English translation:

4. Currently, do you continue breastfeeding your baby?

YES 1 Skip to question 8

NO 2

5. How long did you breastfed your baby? (If the women know the exact duration, write days and months)

and/or
Days Months

Last interview (Spanish):

4. En la actualidad, ¿Continúa dando pecho a su bebé?

SI 1 Pase a la pregunta 8

NO 2

5. ¿Durante cuánto tiempo ha amamantado a su bebé? (Si la señora conoce el tiempo exacto, anote dias y
meses)

y/o
Días Meses

English translation:

4. Currently, do you continue breastfeeding your baby?

YES 1 Skip to question 8

NO 2

5. How long have you breastfed your baby? (If the women know the exact duration, write days and months)

and/or
Days Months

Note that the difference is one word having to do with a subtle difference in verb tense.
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