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Abstract
Background—The utility of proxy reporting within the life course framework has not been
adequately assessed; therefore we sought to assess the magnitude and type of agreement that exists
between index and proxy reports for body weight, health and socioeconomic position (SEP) in
childhood.

Methods—Participants were enrolled as part of an ongoing study of preterm birth in African
American women in metro Detroit. Postpartum women and their mothers (N=333 pairs) provided
retrospective reports about the woman's childhood body weight, health, and SEP. Agreement was
assessed using kappa, weighted kappa [κ], and intraclass correlation coefficients [ICC]. Log-linear
models were used to describe the pattern of agreement for ordinal data.

Results—Birthweight and weight at age 18 was reported with a high level of agreement
(ICC=0.86 and 0.71, respectively). Kappa indicated moderate agreement for early and late
childhood/adolescent weight. Log-linear models suggested that there was diagonal agreement plus
linear by linear association for early childhood weight and linear by linear association in late
childhood/adolescence. Reports of childhood medical problems and hospitalizations had only
moderate agreement. Agreement for SEP in both early (κ=0.14) and late childhood/adolescence
(κ= 0.20) was poor. Log-linear models suggest a linear by linear association, indicating a positive
association between the responses.

Conclusions—Results suggest that proxy reports may be utilized in conjunction with an index
report to provide an estimate of the accuracy of report or to more fully capture experiences over
the life course. This may be particularly useful when multiple developmental periods are
examined.
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Introduction
A growing body of literature suggests that experiences and exposures that occur outside of
the prenatal period have implications for pregnancy health and outcomes.1 Nonetheless, few
studies have examined more distal preconceptional exposures as time and resources are
frequently cost prohibitive in the absence of historical records measuring these exposures.
Lengthy longitudinal studies such as the Black Women's Health Study [BWHS] have
highlighted some of the difficulties associated with conducting follow-up studies and
maintaining a high retention rate.2 Many of the BWHS participants were highly mobile and
tracking such participants is associated with substantial costs.2 As a result of these
challenges, most studies have focused on self-reported retrospective experiences and
exposures. Yet even in the absence of historical records, self-report may not be the best
method to reliably capture valid data across the life course.

Proxy reporting is a possible alternative approach to capturing a range of childhood
exposures retrospectively. Although parent proxies are often used in other fields, including
developmental psychology, gerontology, and mental health, they have typically not been
used in life course perinatal epidemiology research. Nonetheless, the studies that have been
done have identified mothers as an accurate proxy for a number of exposures and outcomes,
including diseases such as asthma and birthweight.3-5 Maternal proxies may be useful in life
course research as we might expect that mothers are able to provide accurate responses to
questions pertaining to their offspring's childhood. However, it is unclear whether adult
women and their mothers can recall and report similar details about the women's childhood
that is pertinent to life course research. Such information will aid in determining whether the
added costs associated with including proxy reporters are justified in perinatal life course
research. The importance of accurate, timely, and cost-effective data collection methods for
life course research in perinatal epidemiology highlights the need to assess the utility of
proxy reporting within a life course framework model. Our ongoing study of preterm birth
provides an opportunity in which to address some of the aforementioned barriers and
challenges to assessing exposures over the life course distally from the pregnancy outcome
events. We therefore sought to assess the magnitude and type of agreement that exists
between index (woman) and proxy (mother) retrospective reports for body weight, health,
and socioeconomic status in childhood.

Methods
Data collection

Study participants were enrolled as part of an ongoing study of preterm birth. Women were
eligible if they self-identified as African American or Black and delivered a singleton infant
at Providence Hospital in the Metro Detroit area. At the time of this analysis, 762 women
(70% response rate) had consented to the study and been interviewed. Women were
interviewed in person at the hospital after delivery and data were collected on race/ethnicity,
current age, education, income, weight and body image in childhood/adolescence,
hospitalizations and serious medical conditions in childhood/adolescence, and childhood and
adulthood indicators of socioeconomic position. Additional information was obtained about
the woman and her infant through medical record abstraction.

Study participants were asked to provide contact information for their mother (grandmother
of index child). Approximately 10% of mothers were ineligible (deceased; inability to
communicate; poor health; institutionalized) and 24% of study participants did not provide
contact information for their mothers. We obtained consent from and interviewed 71% of
the mothers for whom contact information was provided. Only 12 mothers (2.4%) refused to
participate while the others could not be reached. There was no significant difference by
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income or education among participants whose mother was not interviewed compared to
those whose mother was interviewed. However, mothers of younger women were more
likely to be interviewed. Mothers were interviewed over the telephone (78.4%) or in person
at the hospital prior to the woman being discharged (21.6%). Both the women and their
mothers provided retrospective reports about the woman's childhood. At the time of this
analysis, data were available for 333 pairs of women and their mothers.

Measurement of key variables
The main variables of interest included childhood/adolescent body weight and size, medical
problems and hospitalizations, and socioeconomic position. Both the woman and her mother
were asked a series of questions relating to these topics for specific time periods during the
woman's childhood. The woman's childhood body size was queried by asking her to report
her weight at birth and at age 18. Both variables were evaluated as continuous variables. In
addition, birthweight was evaluated as a dichotomous variable [low birthweight (<2500
grams), vs. not]. Mothers were asked to report on the woman's weight at birth and at age 18
using questions that were phrased identically to those asked of the women. Perception of
weight at age 10 and at age 18 was assessed by asking both respondents to describe the
woman's weight at each time point as being: very underweight, skinny, just right, a little
heavy but not overweight, overweight, or extremely overweight.

Respondents were asked to reply yes or no and to describe serious medical problems and
hospitalizations that occurred during early (birth up to age 10) and late childhood/
adolescence (aged 10 to 18). Women and their mothers were asked identical questions about
the developmental stage of interest.

The woman's subjective childhood socioeconomic position was assessed with an ordinal 5
point response scale using questions from the National Survey of American Life.6 Women
were asked “How would you describe your family's financial situation between the time you
were born (birth) and your 10th birthday?” whereas their mothers were asked “How was
your family's financial situation at the time of your daughter's birth?”.6 Response choices for
both questions included: very poor, not enough to get by; barely enough to get by; had
enough to get by but no extras; had more than enough to get by; or well to do. Similar
questions were asked of the woman and her mother for the time period between the woman's
10th and 18th birthday. For simplicity, the two time periods queried are referred to as early
childhood and late childhood/adolescence.

In addition to these measures, we collected data on the woman's age (<30 or ≥30), education
(less than a college education or at least some college education or more), household income
(≤50,000/year or >50,000/year), and mother's education when the woman was 18 years of
age (less than a college education or at least some college education or more) as these
factors may impact agreement between the respondents.

Statistical analysis
All analyses were performed using SAS version 9.2 (SAS Institute, Cary, NC). Univariate
analyses were used to describe the demographic characteristics of the study population.

Agreement between the responses from the women and their mothers was assessed using
weighted kappa [κ] for ordinal data and unweighted kappa for categorical data. The effect of
additional covariates of interest, such as the woman's current educational attainment or
income on the level of agreement was assessed by comparing stratum-specific kappa
estimates using a chi-square test. Intraclass correlation coefficients [ICC] were generated to
compare reports of continuous variables such as birthweight and weight at age 18. Higher
values indicate better agreement.
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The use of kappa is limited as it is sensitive to the distributions of the marginal values and it
does not provide any additional information about the pattern of agreement 7, 8. Therefore,
in an effort to further describe the nature of agreement, a series of increasingly complex log-
linear regression models were fit to ordinal data with the goal of identifying the best fitting
model. Each model describes a different pattern of agreement (independence, diagonal,
linear by linear, diagonal plus linear by linear, triangular, and quasi-independence).7, 9 A
summary of the parameters fit in each log-linear model is provided in Table 1. Details about
using log-linear models for agreement analyses have been reviewed elsewhere.9 Briefly, the
model of independence is the simplest model. A good fit of this model to the data suggests
that the response of the woman was not related to the response of her mother. Diagonal
agreement indicates exact agreement or agreement along the main diagonal. Linear by linear
association indicates a positive association between the response of the woman and that of
her mother; that is high (or low) responses by the woman were associated with similarly
high (or low) responses by her mother. Diagonal plus linear by linear association indicates
the presence of both exact agreement and a tendency for discordant respondent pairs to be
positively associated. Triangular agreement indicates that there was a tendency of one
respondent to consistently rate higher than the other. Quasi-independence indicates that
among the off-diagonal cells, the responses of the woman and her mother were not related.

The model that best describes the type and amount of agreement present was selected by
determining the best fitting and most parsimonious model.9 The deviance (G2) of each
increasingly complex model was compared using the likelihood ratio test. If the likelihood
ratio test was nonsignificant, thereby indicating that a more complex model did not
significantly improve model fit, then the more parsimonious model was selected as the
model that best described the pattern of agreement. All tests of significance were two-tailed
with a type one error rate fixed at 5%.

Results
Population sociodemographics

A total of 333 pairs of women and their mothers were included in the analyses. Mean age of
the women was 26.0 years (range 18-43) with considerable heterogeneity across income
categories. Few women had less than a high school education or a GED (3.6%). About 73%
of the women and 63% of their mothers had at least some college education. About 24% of
the women were married and another 26.5% lived with their partner. Household income was
less than $25 000 for 33.1% of women, but exceeded $50 000 for almost 34% of them.
However, 40.2% of women reported receiving benefits from the Women, Infants, and
Children [WIC] food supplement program and 26.4% received food stamps.

Infant and childhood body size
Birthweight was reported by the women and their mothers with a high level of agreement,
regardless of whether it was assessed categorically (low birthweight or not) or continuously
(κ=0.78 and ICC=0.86, respectively). However, more women (N=89) than mothers (N=16)
were unable to report birthweight. Weight of the woman at age 18 also had a high level of
agreement (ICC=0.71). Not surprisingly, few women were unable to report their weight at
age 18 (N=28). A greater number of mothers were unable to report the woman's weight at
age 18 (N=99).

Perception of weight (using the categories described earlier) during early and late childhood/
adolescence had moderate agreement (κ=0.39 and κ=0.42, respectively). Data are presented
in Tables 2 and 3. Log-linear models suggested that there was diagonal agreement plus a
linear by linear association for weight at age 10, indicating that the responses from the
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women and their mothers were generally concordant, but when they were discordant, the
responses were positively associated. However, there was linear by linear association
between the women and their mothers for perception of weight in late childhood/
adolescence. This pattern indicates that the responses of the women and her mother were
positively associated. In other words, the responses for the dyads tend to both be high or
both low, but not necessarily equal. Agreement for perception of weight in early childhood
or late childhood/adolescence was not influenced by any of the covariates assessed.

Childhood medical problems and hospitalizations
The women were less likely than their mothers to recall and report serious medical problems
that occurred before the women were 10 years of age (18% and 25% respectively; Table 4).
The opposite occurred for late childhood/adolescence. When compared to their mothers, the
women were more likely to report hospitalizations that occurred in both early and late
childhood/adolescence. Reports of the woman's early and late childhood/adolescence
medical problems and hospitalizations had only moderate agreement (Table 4). The
covariates assessed did not influence agreement for any of the questions pertaining to
medical problems and hospitalizations.

Childhood socioeconomic position
Table 5 presents the distribution of responses to the questions about the women's financial
situation in early childhood and late childhood/adolescence. Similar response distributions
were observed for both time periods. In early childhood, a greater percentage of women as
compared to their mothers reported that they were well to do. Regardless of time period
queried, the majority of women and their mothers reported that they had either “enough to
get by, but no extras” or “more than enough to get by.”

Kappa values for agreement about the family's financial situation during the woman's early
childhood and late childhood/adolescence indicated that agreement was poor (Table 6). Log-
linear models, however, show a linear by linear pattern of agreement for both time periods.
This indicates that the responses from women and their mothers were positively associated.
Agreement for early childhood financial situation was influenced by the woman's current
income so that agreement was better for women with a higher income. None of the other
covariates examined influenced the agreement statistics.

Discussion
This study is among the first to examine how life course factors might be captured by
interviewing adult women and their mothers using retrospective questions about specific
developmental stages. In agreement with previous studies, when birthweight could be
reported, it was reported with a high level of agreement.3, 4 We expanded on earlier findings
by also attempting to capture information on body weight and perceived body size in early
childhood and late childhood/adolescence. Results suggest that while overall agreement in
early and late childhood/adolescence is moderate, there are age-dependant differences in the
nature of the pattern of agreement. When there is agreement about body size in early
childhood, reports tended to agree exactly and when they did not, the reports still tended to
positively associated (i.e., both high or both low). In late childhood/adolescence the pattern
changes somewhat, but the responses tended to be positively associated.

Few previous studies have examined reporting of body weight over the life course and to our
knowledge none have directly compared retrospective reports of body weight in childhood
from adult index and adult surrogate respondents. We used subjective measures of body size
in early and late childhood/adolescence and the moderate agreement observed in this
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population may be attributable to intergenerational differences in perception of body size.
Goodman et al. asked adolescents and their parents to report subjective (overweight, obese,
etc) and objective (height and weight) body size indicators.10 Consistent with our study,
Goodman et al. found discrepancies in the adolescent and parent report of the adolescent's
subjective obesity indicators even though the recall was not retrospective but
contemporaneous.10 However, some studies suggest that body weight in late adolescence
(age 18) can be recalled fairly accurately, but less is known about the accuracy of recalled
body weight in childhood.11 These and our results suggest that future studies should rely on
objective indicators of body weight rather than subjective measures. In addition, effort
should be made to directly assess which reporter provides the most accurate responses, a
factor that is likely tied to the time period in question.

Reports of early and late childhood medical problems and hospitalizations by the women
and their mothers had only moderate agreement. Some previous reports found that
retrospective self reports of childhood disease were generally reliable, but varied by disease
type.12-14 One study found that accuracy of recalling childhood illness was approximately
40%, but that study only asked about number of illnesses, which captures a broad range of
conditions.15 Querying only about serious illness or hospitalizations may improve accuracy.
Nonetheless, agreement may have been affected by the nature of the hospitalization or
illness. For example, both groups may have reported asthma, but stigmatized
hospitalizations such as abuse may have not been reported by both women and their mothers
with equal frequency. Our follow up questions on the nature of the illness or hospitalization
suggest that data for both respondents did not overestimate but we cannot assess
underestimation. Additional discrepancies in reporting may have occurred due to
inaccuracies in recall of age at the time of disease or hospitalization. One longitudinal study
that sought to compare retrospective reports of specific childhood illness and
hospitalizations with historical documents noted that retrospective recall of age at time of
disease occurrence was usually reported within 2 years of the actual occurrence.12 We
dichotomized age as either early childhood or late childhood/adolescence. If age at
occurrence fell near the cut-off for this dichotomization, small differences in recall of age at
occurrence of medical problems or hospitalizations between women and their mothers may
have led to discrepant reports of medical problems and hospitalizations. We did not query
about the exact age of the illness/hospitalization to rule this out as a source of error.
Agreement in reporting retrospective events might be enhanced if additional probes were
used to focus the respondents on the time period in question. For example, instead of just
asking about age 10, we might also remind the respondents what grade of school they would
have been at that age. Alternatively, the lifegrid interview method has been successfully
used in some populations. However, this method requires the creation of four timelines
(family events, major political events, residential history events, and occupational history)
prior to asking the participant for details about each phase of their life; therefore it is very
time consuming and not feasible for telephone interviews or within the context of studies
with a larger study focus.15

In this analysis of health problems, agreement was not impacted by demographic
characteristics of the respondents. Previous studies have not evaluated agreement in a
manner comparable to that used here. However, previous reports comparing parental reports
with historical documents such as medical records also found that agreement was not
influenced by demographic characteristics of the respondents.12, 13

Although kappa tests suggested that agreement between the woman and her mother was
weak, there was linear by linear agreement for reports of the woman's childhood
socioeconomic position. Few previous studies have compared retrospective reports of
childhood socioeconomic position with reports obtained during childhood. Those that did
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largely used father's occupation or head of household occupation to create socioeconomic
classifications.16, 17 However, by using longitudinal data from the Aberdeen children of the
1950s study, David Batty et al. found moderate agreement between paternal occupation at
birth or age 12 and retrospective reports in adulthood.16 Similar results were found using
data from a study assessing agreement between female twin reports of household
socioeconomic environment (based on paternal or household socioeconomic
environment).17 These findings are not entirely consistent with the pattern of agreement
found in this analysis.

There are a number of reasons why our findings may differ. First, our cohort was comprised
entirely of African American women, many of whom were low income although not
necessarily of low educational attainment. In the United States, African American families
are more likely to be headed by single mothers so paternal occupation may not be salient in
conferring a childhood socioeconomic position. This is supported in our population as only
about half of the population reported being married or living with a partner. The differences
in agreement may also be attributed, at least in part, to the fact that we asked about
perception of financial situation, a subjective measure, as opposed to using administrative
records to measure income objectively. Younger children may perceive their family's
financial situation differently or they may be shielded from it, thus, women may have not
been able to accurately report their family's financial situation in early childhood. Data from
additional studies are needed to further evaluate this concept, but our data suggest that the
mother may have been better at reporting the financial situation for the woman's early
childhood. While it is often difficult and expensive to obtain objective measures of financial
well being retrospectively in the U.S., it is possible to link to earnings records. However, the
rise in privacy laws may restrict such linking. Finally, the weak agreement may also be
attributed to differences in the wording of our questions about SEP. The mothers were asked
to report SEP at the time of the woman's birth whereas women were asked to report SEP
over a 10 year period (birth to age 10). The lack of agreement may reflect changes in SEP
between birth and age 10. Unfortunately the mothers were not explicitly asked about SEP
when the women were 10 years of age, so we are unable to further examine this discrepancy.

This analysis presents important and novel findings regarding the use of proxy reporting as a
tool to capture exposure that have occurred throughout the life course. However our
analyses are limited in that we do not address bias in self-reported measures. Rather, we are
focusing on alternative strategies to obtaining measures of body weight and size,
socioeconomic position, and health over the life course. Additional studies are needed to
determine the accuracy of self-reported measures. However, for many measures, objective
records may be difficult to obtain, thus, it will be challenging to determine which respondent
is more accurate.

There are a number of benefits to using multiple respondents in life course research. First,
maternal reports are useful in that they provide supplemental information on questions that
may have been skipped by the woman because she did not know the answer. This data alone
or combined with imputation may provide a better estimate of what the response would have
been. In addition, although we did not directly assess accuracy, the results suggest that the
best reporter seems to differ depending on the nature of the question and developmental
stage. For example, the mothers are likely better reporters for the women's early childhood
exposures and experiences while the women may be better able to report on their own late
childhood/adolescent exposures and experiences. Having data from multiple respondents
provides an opportunity to adjust for and assess recall bias. We are currently exploring
methods that may enable us to utilize data that we have captured from the woman-mother
pairs to adjust our analyses for potential bias. We are also evaluating whether we can use the
information we collected from the mother to impute information that is missing for women
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whose mothers were not interviewed. Knowing the pattern of agreement between the
woman's and mother's reports may provide important data for this effort. We estimate that
each mother cost approximately $50 to interview. This cost is modest considering the
potential gains in accuracy and validity if researchers are interested in examining perinatal
life course factors retrospectively.

The generalizability of our findings may be limited given how many women did not provide
contact information for their mothers. Except for areas in which data can be linked to
objective extant measures, this may be the most feasible approach to measure childhood
context after the fact. This response rate is quite comparable to other studies that rely on the
index respondent to gain access to the proxy. For example, Hatch et al. had a 48.6%
response rate for fathers when recruited through the mother.18 In the LIFE study, women
acted as gatekeepers for their mother's contact information. As such, younger women were
more likely to provide contact information for their mother, so mothers of younger women
were more likely to participate in the study. This is not surprising as the women's age is
correlated with her mother's age, and the older a mother is, the more likely she will have
died or be unable to participate. Further, women with elderly or frail mothers may be more
likely to “protect” their mothers and not provide their contact information. Whether it is an
age-related decline or some other factor, proxies are not always available. Nevertheless,
there are ways to effectively utilize proxy information when it is available.

In conclusion, our analyses suggest that multiple respondents may be beneficial for
examining life course factors. This may be particularly important when multiple time
periods are examined as the ability to provide an accurate response may be dependent on the
respondent's age during the time frame in question. Although additional studies are needed,
it is possible that multiple proxy reports may be utilized in conjunction to provide an
estimate of the accuracy of report or to more fully capture experiences over the life course.
Future studies may benefit from the efficiency and cost-effectiveness of using multiple
informants to collect data on life course factors.
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Table 1
Log-linear models of agreement

Model name Model specification

Independence

Diagonal agreement

Linear by linear association

Diagonal agreement plus linear by linear association

Triangle parameters

Quasi-independence

μij is the expected number of observations in the ijth cell; λ is the overall effect;  is the main effect of the women;  is the main effect of the

mother

The indicator I(i = j)equals 1 when i = j and equals 0 when i ≠ j.
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Table 2
Distribution of the responses to the questions about a woman's childhood/adolescent body
size for 333 women and their mothers, The LIFE Study, Metro Detroit, Michigan, June
2009-December 2010

Woman's report Mother's report

% %

Perception of weight in early childhood Na=332 N=332

 very underweight 0.6 1.2

 skinny 37.6 19.0

 just right 40.4 60.5

 a little heavy but not overweight 16.6 16.0

 overweight 4.5 3.0

 extremely overweight 0.3 0.3

Perception of weight in late childhood/adolescence N=329 N=331

 very underweight 0.6 0.6

 skinny 20.4 9.1

 just right 50.4 63.4

 a little heavy but not overweight 20.1 18.7

 overweight 7.6 6.7

 extremely overweight 0.9 1.5

a
woman-mother pairs
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Table 5

Distribution of the responses about childhood/adolescent socioeconomic position for 333 women and their
mothers, The LIFE Study, Metro Detroit, Michigan, June 2009-December 2010.

Woman's report Mother's report

% %

Financial situation in early childhood Na=328 N=310

Very poor, not enough to get by 1.5 1.0

Barely enough to get by 7.9 7.7

Enough to get by, but no extras 26.2 40.3

Had more than enough to get by 46.7 41.6

Well to do 17.7 9.4

Financial situation in late childhood/adolescence N=331 N=321

Very poor, not enough to get by 1.2 0.6

Barely enough to get by 5.7 5.3

Enough to get by, but no extras 33.8 32.1

Had more than enough to get by 43.8 45.2

Well to do 15.4 16.8

a
Woman-mother pairs
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