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Objective: Maternal recall of birthweight is a convenient and cost-effective way to obtain
birthweight measurements when official records are unavailable. It isimportant to assess the
validity of maternal recall of birthweight before using these measurements to draw
conclusions about a population. Methods: This is secondary analysis of data from a previous
cohort study. We analyzed actual and reported birthweights of 200 mother-and-child pairs
from Southern India. We validated maternal report of birthweight by generating correlation
coefficients, summary statistics, and Bland-Altman plots. We ran simulations to evaluate
how misclassification as low or normal birthweight changed with the mean birthweight of the
cohort. Results: Reported birthweight was strongly correlated with actual birthweight
(r=0.80, P<0.001); 55%, 78.5%, and 93% of subjects reported values within 50 g, 250 g, and
500 g, respectively of actual birthweight. None of sociodemographic covariates was
significantly associated with the accuracy of maternal recall of birthweight. 7.5% of children
were misclassified as either low or normal birthweight by reported birthweight. Simulations
revealed that increasing the reported and actual birthweights by 500g reduces the
misclassification rate from 7.5% to 1.5%. Conclusion: Maternal recall is a sufficiently
accurate measure of actual birthweight. However, the distribution of actual birthweight in the
population must be taken into consideration when classifying babies as low or normal
birthweight, especially in populations where mean birthweight is close to 2500g.
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any of the most pressing current global

health issues, including diabetes, cancer,

obesity and cardiovascular disease, have

been linked to birthweight and body
weight in early life [1-5]. Maternal report of birthweight
is a convenient and cost-effective method of obtaining
birthweight measurements if accurate birth records are
not available, such as in certain developing countries.
Assessing the accuracy of this type of measurement is
necessary to validate the results of analyses that rely on
maternal report of birthweight. Rate of low birth weight
inIndiais 18% [6]. The error in reporting of birthweight
by mothers may result in misclassification into low
birthweight category. Thereis currently no evaluation of
the potential misclassification of low birthweight due to
measurement error arising as a consequence of maternal
report.

INDIAN PEDIATRICS

While previous studies have analyzed the accuracy
and correlates of maternal report of birthweight [7-13],
most have focused on cohorts from devel oped countries.
We evaluated the accuracy of maternal reportsat varying
time points ranging from 6 months to 7 years after birth,
and studied the association with  various
sociodemographic characteristics.

METHODS

Subjects were part of a prospective observational cohort
study in Southern India on 2001 pregnant women, and
thisreport isasecondary analysis of datafrom that study
[14]. For this analysis, we reviewed 200 mother-child
pairs, for which we had 199 materna reports of
birthweight and 200 measured birthweight. Pregnant
women in the age range of 17-40 years on their first visit
for a registered antenatal checkup were recruited in the
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pregnancy cohort from the Department of Obstetrics of
<. John’s Medical College Hospital, Bangalore, India.
Infants were weighed to the nearest 10g on an electronic
weighing scale (Salter Housewares 914 Electronic Baby
and Toddler Scale, NY, USA) immediately after birth.
Data on maternal education, possession, household
income, sex and birth order of the sampled child and
parity of the mother were collected in the pregnancy
cohort.

As part of astudy on inter-generational transmission
of nutrition, the last 1000 women in chronological order
of pregnancy cohort recruitment (women who delivered
live babiesfrom 2008 to 2013) of the original 2,001 were
identified as initial subjects for follow-up analysis. Of
these 1000 women, 560 were deemed valid for data
collection (others either did not have a valid phone
number or address or were not residents of Bangalore).
Of these, using a questionnaire, one follow-up data was
finally collected from 200 consenting, contactable
mothers between December 2013 and December 2014,
within 7 years after delivery. The telephone numbers of
the mother, spouse or other relatives which were
available in the pregnancy cohort weretried, to establish
contact and obtain residential address of the mother and
the child. A maximum of three home visitswere made by
atrained field worker to collect data, once the telephonic
contact was made with the mother. Birthweight reported
in kilograms by some mothers were converted to grams
for comparison with the birth records. Maternal and child
age at the time of revisit was collected. Theinstitutional
ethical review board of St. John's Medica College
Hospital approved the study protocols of both the
pregnancy cohort and the child follow-up study oninter-
generational transmission of nutrition.

Satistical analysis: All statistical analysiswas conducted
on R version 3.3.2. Pearson correlation coefficients and
interclass correlation coefficients (ICC) for absolute
agreement were calculated to quantify correlation
between actual and reported birthweight. Paired t-tests
were used to compare actual and reported birthweight
overall andin different subgroups (<3 yearsold, 3-5years
old, >5 years old, low birthweight (LBW), and normal
birthweight. LBW was defined as <2500 g and normal
birthwei ght was defined as >2500 g in measured weight.
Independent sample t-test was used to compare the
difference between reported and actua birthweight in
LBW and normal birthweight infants. Bland-Altman
plots with limits of agreement [Mean difference (2 SD)]
were used to assess the difference between actua and
reported birthweight. Sensitivity, specificity, positive
predictive values (PPV), and negative predictive values
(NPV) were calculated for reported classification of
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infants as LBW or norma birthweight, as well as
proportion of misclassified children. Cumulative percent
accuracy calculationswere used to determine accuracy of
reported birthweight within increasing margins of error.
Linear regression and subsequent multiple linear
regression was used to determinethe associati on between
23 sociodemographic variables and the accuracy of
reported birthweight. Linear regression was also used to
comparethe effect of using reported vsactual birthweight
as both independent (for child growth) and dependent
variables (on maternal characteristics) in regression
analysis. The regression coefficients between the
reported and actual birthweight were compared using
95% confidenceintervals (Cl). In addition, we generated
a simulated dataset of 2000 actua and reported
birthweights to illustrate how the distribution of actual
birthweight affects misclassi-fication. The simulated
actual birthweights were drawn from a normal
distribution with mean 2878 g and standard deviation 400
g and then scaled to the mean. The simulated reported
birthwel ghtswere set asthe simulated actual birthweights
plusanormally distributed error term with mean 10gand
standard deviation 300 g. Parameters for the simulated
dataset were estimated based on the summary statistics of
our study cohort.

REsSULTS

The median age of children at revisit was 41 months
(Table 1). The average measured birthweight of the
original cohort was 2870 g (450 g) and that of the revisit
sub-sample of 200 children was 2878 g (406 Q)
(Tablel1). The average reported birthwei ght was 2889 g,
which strongly correlated with actual birthweight (r=0.80
and |CC=0.79). Correlation remained high (r>0.8) across
al age groups. ICC was high for normal birthweight
babies (0.71) than for LBW babies(0.29).

Bland-Altman plots revealed the difference between
each pair of reported and actual birthweight versus the
mean of each pair (Fig. 1a). The mean difference
between reported and measured birthweight was 13 g
(95% CI: -29 to 54). The difference was randomly
distributed about zero (Mean=152 g, paired t-test
P=0.83), suggesting that mothers of LBW children are
not more likely to over or under-report their birthweight
compared to mothers of normal birthweight children. The
upper and lower limits of agreement of the Bland-Altman
plot were 23 and 83 g, respectively.

We calculated the accuracy of reported birthweight
within increasing margins of error for more insight into
the bias. Overal, 110 (55%) subjects reported
birthweight within 50 g of actual, 157 (78.5%) subjects
reported birthweight within 250 g of actual, and 185
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TABLE | Socio-DEMOGRAPHIC CHARACTERISTICSOF THE REVISIT
CoHorT (N=200)

Characteristics Value

Child’sageat follow-up (mo)* 41(22,57.25)
Ageof mother at follow-up (y)* 27 (24, 30)
Yearsof education of mother* 12 (10, 15)
Total number of possessions” 17 (16, 19)

Yearly householdincome (INR)#

Yearly householdincomeduring
pregnancy (INR)#

15000 (10000, 27250)
14000 (10000, 23500)

Malesex 104 (52)
Mother'seducation level®
Upto secondary 63(32)
Diplomaor higher secondary 57 (29)
Degree 42 (21)
Professional degree 22(11)
Post graduate or above 15(8)
Firstin birth order® 140 (70)
Parity of mother®
1 97 (49)
2 98 (49)
3 4(2)
Possessions®
Flush Toilet 56 (28)
Running cold water 149 (75)
Running hot water 83(42)
Car 51 (26)
Two-wheeler 161 (81)
Television 197 (99)
Refrigerator 131 (66)
Washing machine 83(42)
Fixed telephone 19(10)
Radio 28(14)

#Median (IQR); ®n (%); INR: Indian Rupee (65 INR= 1 USdollar).

(93%) subjects reported BW within 500 g of actual (Fig.
1b). Treating reported BW as a test that can either be
positive (reported Low Birthweight) or negative
(reported Norma Birthweight), sensitivity, specificity,
PPV, and NPV were calculated to be 77%, 96%, 83%,
and 94%, respectively against the actual. 7.5% (15/199)
of children were misclassified according to reported
birthweight.

In simple linear regression, only one out of 23
sociodemographic variables, whether or not the family
possessed a television, was a significant determinant of
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the accuracy of reported birthweight. Multiple linear
regression showed no significant associations between
any of the sociodemographic variablesand the accuracy.

We conducted linear regressions using reported
birthweight and actua birthweight as either the
independent or dependent variable to assess how using
reported birthweight instead of actual birthweight affects
the estimate for theregression coefficient (Web Fig. 1). In
each pair of regressions, the 95% CI for the regression
estimate using reported birthweight largely overlapped
with the 95% CI of the coefficient estimate for the
regression using actual birthweight, indicating that there
is no sufficient evidence of a difference in estimates by
either using reported or actual birthweights.

Toillustrate how thedistribution of actual birthweight
in a population affects the misclassification rate, we
analyzed the distribution of our cohort and a simulated
dataset of 2000 actual and reported birthweight. Fig. 2a
shows the distribution of BW in our study cohort, and
Fig. 2b showsthe distribution of birthweight in our study
cohort after a positive shift of 500 g. The 7.5%
misclassification rate drops to 1.5% after the 500 g shift.
Fig. 2c and 2d show how misclassification rate changes
with varying mean actual birthweight. In both the study
cohort (Fig. 2c) and simulated population (Fig. 2d), the
highest misclassification rate occurs when the mean
actual birthweight is between approximately 2250 g and
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Fig. 1 (a) Bland-Altman plot of actual and reported birthweights
(BW). Points on graph represent difference in BW (Y-axis)
against mean of reported and measured BW. Solid line: Mean
difference. Dotted line: Mean difference 2 SD. (b) Cumulative
percent accuracy plot of maternal reports. Points on the graph
represent the cumul ative percent accuracy of reported BWwithin
variousmarginsof error. The dotted line represents actual LBW
babies, the dashed line actual NBW babies, and thesolid lineall
babies.
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Fig. 2 (a) Distribution of study cohort with mean actual birthweight (BW) 2878 g resulting in 7.5% misclassification; (b) Distribution
of shifted study cohort with mean actual BW 3378 g resulting in 1.5% misclassification; (¢) Misclassification rate vs. mean actual BW
in study cohort; (d) Misclassification rate vs. mean actual BWin simulated cohort.

2750 g. Misclassification rate drops quickly as the mean
actual birthweight passes2750g.

Discussion

Our resultsindicate that maternal report of birthweight is
asufficiently accurate measure of the actual birthweight.
However, it must be emphasized that relying on maternal
report is not appropriatein al contexts, regardless of the
accuracy of this metric. Although it may be sufficiently
accurate in surveys where actual birthweight data is
unavailable, population assessments, prevalence
estimates and trials with birthweight as an outcome
should use recorded birthweight datain order to maintain
the highest standards of accuracy.

Studies from other countries have reported dlightly
higher overall corrélations, [7,9,10,12,13]. Similarly,

strong correlations across the three age groups indicate
that age of child does not influence the difference
between reported and actual birthweight. The correlation
and |CC were lower for the LBW group; however, there
was ho association between sociodemographic variables
and accuracy of reported birthweight. This suggests that
maternal report of birthweight is a stable measurement
that is not influenced by attributes of the child, by
attributes of the mother, or by attributes of the household.
That is, recall biaswas found to be random. Comparison
of percent accuracy measurements of reported
birthweight between our cohort and other studies show
lower, yet still comparable rates of accuracy [7,10].

In order to explore the differential effects of using
reported and actual birthweight as outcome and predictor
variables, we conducted two linear regressions where

TABLE |1 REPORTED, ACTUAL AND DIFFERENCE (REPORTED—ACTUAL) IN BIRTHWEIGHT

Reported/Actual, n Reported BW Actual BW Difference BW
Overall 199/200 2889 (2820, 2959) 2878 (2822, 2935) 13(-29,54)
Low BW 38/38 2337 (2222, 2451) 2314 (2254, 2373) 23(-86,132)
Norma BW 161/162 3020 (2952, 3087) 3010 (2961, 3060) 10(-35,55)
Current age
<3years 87 2883 (2774, 2991) 2889 (2799, 2978) -6 (-62, 49)
3-5years 72 2891 (2768, 3013) 2886 (2789, 2982) 10(-78,98)
>5years 41 2900 (2759, 3042) 2842 (2729, 2956) 59 (-9, 126)

Values are Mean (95% Cl); BW: Birthweight.
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high-income countries.

WHAT THIS STubY ADDS?
« Maternal report was found to be an adequate proxy for actual birthweight

« Rate of misclassification as either low birthweight or normal birthweight was 7.5%, higher than in reports from

birthwei ght was considered as a dependent variable with
maternal education and maternal height as predictorsand
2 additional regressions where birthweight was a
predictor for child height and height to age Z score (HAZ)
at follow up. We found no significant differences in the
regression  coefficient estimates when reported
birthweight was used instead of actual birthweight in
linear regression, indicating that reported birthweightisa
sufficiently accurate proxy for actual birthweightinlinear
regression analyses. There were similar associations of
birthwei ght with maternal education and child growth in
subsets of actual and reported birthweights in NFHS-3
data

Sensitivity analysis revealed that 7.5% of children
would be misclassified as LBW or normal birthweight.
This is notably higher than the 1.1% [7] and 1.6% [8]
misclassification rates in previous cohorts studies. It is
important to note that the proportion of misclassified
children isnot necessarily an indicator of the accuracy of
maternal report; rather, it depends greatly on the
distribution of birthweight inthe population aswell asthe
cutoff of 2500 g used for LBW and normal birthweight.

Maternal report in our cohort from Southern Indiais
more likely to result in misclassification than previous
cohorts [7,8], since our cohort had more birthweights
near the cutoff weight for LBW.

Since association studies between birthweight and
disease may require dividing subjects into groups based
on birthweight cutoffs, popul ationswherethe distribution
centers around the cutoff value may experience higher
rates of misclassification. This suggests that in countries
such as India, where average birthweight is closer to the
cutoff for LBW, studies that use maternal report may be
misclassifying alarger proportion of children. Moreover,
small changes in birthweight distribution may lead to
significant fluctuationsin misclassification rate.

The limitations of our study are our relatively small
sample cohort size, as well as low variability in certain
sociodemographic variables. Moreover, this was a
follow-up study on womenwho had earlier participatedin
a cohort and there is a possibility of more accurate
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reported birthweight, in this sample than in a general
population.

In conclusion, whileactual accurate measurements of
birthweight are required in many studies, we corroborate
findings from previous studies that maternal report of
birthweight is a sufficiently accurate proxy for actual
birthweight. We have also elucidated that the maternal
report is not influenced by sociodemographic character-
istics of the child, mother, or household. An important
area of investigation for future studies would be on the
effect of distribution of birthweight in a population, on
misclassification of children as low birthweight. Thisis
an especially relevant question in developing countries
like India, where research studies and national maternal
and child hedlth indicators may depend on maternal
report of birthweight due to unavailability of accurate
birth records.
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