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aDivision of Epidemiology, Department of Public Health Sciences, School of Medicine, University 
of California, Davis

bMIND (Medical Investigations of Neurodevelopmental Disorders) Institute, University of 
California, Davis

cDepartment of Obstetrics and Gynecology, School of Medicine, University of California, Davis

dDepartment of Pediatrics, School of Medicine, University of California, Davis

Abstract

Objectives—To assess validity of maternally-reported diabetes and hypertensive disorders, and 

reliability of BMI measurements during periconception and pregnancy compared with medical 

records when mothers are interviewed 2-5 years after delivery. To investigate whether reporting 

accuracy differed by child's case status (autism, delays, typical development).

Methods—Participants were mothers of 2-5 year old children with and without 

neurodevelopmental disorders from the CHARGE (CHildhood Autism Risks from Genetics and 

the Environment) Study who had both prenatal/delivery records and telephone interviews. 

Sensitivity and specificity of self-report in telephone interview was assessed by comparison with 

medical records; agreement was evaluated by kappa statistics. Deviations in reported BMI were 

evaluated with Bland-Altman plots and concordance correlation coefficient (CCC).

Results—Mothers of children with neurodevelopmental disorders (autism or developmental 

delay) reported metabolic conditions slightly more accurately than control mothers. For diabetes, 

sensitivity ranged from 73% to 87% and specificity was ≥98% across groups. For hypertensive 

disorders, sensitivity ranged from 57% to 77% and specificity from 93% to 98%. Reliability of 

BMI was high (CCC=0.930); when grouped into BMI categories, a higher proportion of mothers 

of delayed children were correctly classified (κwt=0.93) compared with the autism group and 

controls (κwt=0.85 and κwt=0.84, respectively; P=0.05). Multiparity was associated with higher 

discrepancies in BMI and misreporting of hypertensive disorders.

Conclusions—For purposes of etiologic studies, self-reported diabetes and hypertensive 

disorders during periconception and pregnancy show high validity among mothers irrespective of 

child's case status. Recall of pre-pregnancy BMI is reliable compared with self-reported values in 

medical records.
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Introduction

Metabolic conditions (MCs), including type 2 and gestational diabetes, hypertension, 

preeclampsia, and obesity, have been associated with labor and delivery complications (e.g., 

preterm labor, unscheduled cesarean delivery)1-3 and adverse developmental outcomes in 

children. 4,5 Nearly 9% of women in California had type 2 or gestational diabetes during 

pregnancy;6 5% of U.S. pregnancies were complicated by chronic or gestational 

hypertension;7 34% of adult women under age 40 in the U.S. are obese and 16% have 

metabolic syndrome.8,9 Approximately half of all pregnancies in the U.S. are unintended, 

leaving few opportunities for early intervention to address MCs.10 Undoubtedly, MCs are a 

major health concern for pregnant women or those planning to become pregnant as well as 

for the developing fetus.

Epidemiologic studies of prenatal risk factors in relation to outcomes such as congenital 

malformations and neurodevelopmental disorders often rely on maternal recall of medical 

conditions during pregnancy. Medical records are not always complete or available on all 

participants. Moreover, in case-control study designs there is concern that medical 

conditions may be reported with differing degrees of accuracy by cases compared to 

controls, or with regard to demographic factors such as education level. Understanding the 

quality and consistency of self-reported risk factor information is critical to interpreting 

results of exposure-to-outcome relationships. Although previous validation studies from 

population-based cohorts of women have individually examined the quality of self-reported 

diabetes,11-15 hypertension,11-17 and body mass index (BMI)18-24 in relation to more 

objective data sources (e.g., physician diagnoses, biological markers/measures, 

anthropometric measurements using calibrated instruments), few population-based studies 

have evaluated MCs during periconception and pregnancy.

We were interested in assessing the validity of maternally-reported diabetes, hypertensive 

disorders, and the reliability of BMI measurements during periconception and pregnancy 

compared with medical records when mothers were interviewed several years after delivery. 

This project was based on a population-based sample of mothers of 2 to 5 year-old children 

with and without a neurodevelopmental disorder. We also sought to investigate whether 

reporting accuracy differed in relation to the child's case status.

Methods

This study followed the STARD (Standards for Reporting of Diagnostic Accuracy)25 and 

GRRAS (Guidelines for Reporting Reliability and Agreement Studies)26 guidelines for 

reporting validity and reliability studies.
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Participants

All participant mothers from the CHARGE (CHildhood Autism Risks from Genetics and the 

Environment) Study27 for whom we had both telephone interviews and prenatal/delivery 

records and whose child had a confirmed diagnosis of autism spectrum disorder (ASD), 

developmental delay (DD), or typical development (TD) were included in the validation 

study (Figure 1). This study was also limited to one child per mother. Participants were 

enrolled in the CHARGE Study between January 2003 and June 2010.

Briefly, CHARGE is an ongoing population-based case-control study comprised of children 

with ASD, DD, and controls from the general population. Eligible children are between the 

ages of 24 and 60 months, born in California, living with at least one biologic parent who 

speaks English or Spanish, and residing in the catchment areas of a specified list of Regional 

Centers in California. Child's case status was confirmed at the study clinic visit using gold 

standard instruments. Additional details regarding recruitment and child evaluation are 

published elsewhere.5

The CHARGE Study protocol was approved by institutional review boards of the University 

of California in Davis and Los Angeles and the State of California Committee for the 

Protection of Human Subjects. Written informed consent was obtained prior to participation.

Maternal metabolic conditions

Self-reported diabetes (type 2 or gestational), hypertension, preeclampsia, and 

measurements to calculate body mass index (BMI; kg/m2) were obtained from the 

CHARGE Environmental Exposure Questionnaire (EEQ), a structured telephone-

administered interview with the biological mother (completed by 97% of participants at the 

time of this study).

In the EEQ, mothers were asked, “During this [index] pregnancy were you ever told by a 

physician or nurse that you had [gestational diabetes; preeclampsia or toxemia]?” or “At any 

time before you became pregnant with [index child], were you ever told by a doctor that you 

had [diabetes; high blood pressure]?” (The question regarding diabetes was followed up 

with, “What type of diabetes did you have?”) Questions about height and weight were asked 

as follows: “What is your height without shoes?” and “How much did you weigh before 

your pregnancy with [index child]?”

Pre-pregnancy BMI was calculated using height and pre-pregnancy weight reported in the 

EEQ and in medical records. Continuous, categorical, and dichotomous BMI variables were 

constructed. The categorical variable was defined as follows: underweight (BMI<18.5), 

normal weight (BMI 18.5-24.9), overweight (BMI 25.0-29.9), and obese (BMI≥30.0). The 

dichotomous variable indicated whether or not the mother was obese (BMI≥30 vs. 

BMI<30).

Validity study

Data from medical records were regarded as the gold standard for analyses of diabetes and 

hypertensive disorders. Type 2 and gestational diabetes were combined in our analyses 
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because only 3 women had type 2 diabetes. Hypertensive disorders were examined in two 

ways: (1) chronic hypertension (onset before pregnancy or <20 weeks gestation), gestational 

hypertension, and/or preeclampsia (mild, severe, or HELLP syndrome), and (2) 

preeclampsia including gestational hypertension (hereafter referred to as preeclampsia). 

Chronic hypertension was not examined separately because only 17 mothers had this 

condition. After receiving authorization from mothers to obtain their prenatal and delivery 

records, we contacted healthcare providers to request these records. Providers were re-

contacted if the medical charts were incomplete. At the time of this study, 69% of prenatal 

and 81% of delivery records had been obtained and abstracted; the major reasons for 

missing data in our study included receipt of partial records and unavailability of requested 

records (had been purged or in storage and practice non-response). Trained staff extracted 

information from medical records, under the supervision of an obstetrician, using 

standardized abstraction forms. All abstractors received at least two weeks of intensive 

training from a senior abstractor and/or supervising physician. All records included in this 

study were abstracted at least twice by different abstractors..

Reliability study

Height and pre-pregnancy weight recorded in prenatal records are typically self-reported; 

therefore, we only measured the reliability of pre-pregnancy BMI derived from height and 

pre-pregnancy weight reported at the first prenatal visit and in the telephone interview 

conducted 3 to 6 years later. Heights from the EEQ and medical records were compared for 

consistency in reporting, and discrepancies ≤2.54 cm (1 inch) were considered to be 

consistent. For discrepancies >2.54 cm, medical abstractors checked the values recorded in 

medical charts again to minimize transcription errors. Weights from both data sources were 

also compared for discrepancies. Differences >2.27 kg (5 pounds) were verified.

Covariates

Demographic and medical information was obtained using the EEQ, birth certificates, and 

medical records. Covariates selected a priori included the following: mother's age at 

delivery (<25, 25-29, 30-34, ≥35), race/ethnicity (Hispanic [any race] or other race 

[including American Indian, Black, Asian, Pacific Islander/Hawaii native, and multiple 

race], non-Hispanic White), education (no Bachelor degree, Bachelor degree or higher), 

language preference (English, Spanish or other), delivery payer (government program, 

private insurance), parity (primipara [no previous livebirths], multipara), pregnancy 

intendedness (planned, not planned), trimester prenatal care began (1st, 2nd, 3rd, no care), 

and years elapsed between conception and the telephone interview.

Statistical analyses

The validity of maternally-reported diabetes and hypertensive disorders was evaluated using 

sensitivity (Se) and specificity (Sp), and positive and negative predictive values (PPV, 

NPV). Non-parametric receiver operating characteristic (ROC) curves were generated to 

obtain the area under the curve (AUC) c-statistic to define validity globally as follows: 

<0.70=poor, 0.70-0.79=fair, 0.80-0.89=good, and 0.90-1=excellent. Logistic regression 

models were fitted to evaluate differential misclassification (Se, Sp) and reclassification 
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(PPV, NPV) by case status.28 Separate models were fitted to assess (1) underreporting of a 

MC among women diagnosed with that MC (false negative vs. true positive); (2) 

overreporting of a MC among women not diagnosed with that MC (false positive vs. true 

negative); (3) overreported MC among women reporting that MC (false positive vs. true 

positive); and (4) underreported MC among women reporting absence of that MC (false 

negative vs. true negative).

Reliability was assessed using Cohen's kappa (κ) and weighted kappa (κwt) statistics. Fleiss-

Cohen weights29 were used to compute the weighted kappa coefficient; BMI categories 

were scored in 1 unit increments, with score=1 for BMI <18.5 and score=4 for BMI ≥30.0. 

Strength of agreement was defined as follows: ≤0=poor, 0.01-0.20=slight, 0.21-0.40=fair, 

0.41-0.60=moderate, 0.61-0.80=substantial, and 0.81-1=almost perfect.30 To evaluate 

whether agreement differed by case status, kappa statistics were calculated within case 

groups and compared using a Chi-square test for equal kappa coefficients.31 Continuous 

values of pre-pregnancy BMI from the EEQ and medical records were compared graphically 

using Bland-Altman plots.32,33 Specifically, the differences between the EEQ and medical 

record measurements were plotted against the average values of these measurements. The 

two sets of measurements were considered to be in good agreement if 95% of the differences 

were within 2 standard deviations (SD) of the mean difference (i.e., the limits of agreement). 

The concordance correlation coefficient (CCC), derived from variance components, was 

also calculated for BMI.34,35 To evaluate whether discrepancies in BMI values were 

associated with case status, linear regression models were fitted with outcome of (natural) 

log-transformed squared deviation in pre-pregnancy BMI values between the EEQ and 

medical records (ln [deviation2 + 0.0001]).

All analyses were performed using SAS version 9.2 (SAS Institute Inc., Cary, NC). Bland-

Altman plots were constructed using GraphPad Prism version 5.0 (GraphPad Software, San 

Diego, CA).

Results

Demographic and pregnancy characteristics of the main study and subsets with complete 

data on MCs from both medical records and the EEQ are presented in Table 1. Briefly, 

slightly more than half of mothers were ≥30 years, White, without a Bachelor degree, and 

multiparous; two-thirds had planned their pregnancy; and most started prenatal care in the 

first trimester, had private medical insurance, and were English-speaking. The time elapsed 

between conception and the EEQ was <5 years for the vast majority of women, with an 

average of 4.4 years (± 0.8). Mothers included in the validation substudies, compared to 

those who were excluded, were more likely to be White (64% vs. 48%), college educated 

(47% vs. 43%), and primiparous (46% vs. 42%) (Table 1, eTable 1); we observed similar 

patterns of differences in characteristics within case groups (data not shown).

Validity study

Table 2 shows sensitivity, specificity and predictive values calculated for diabetes and 

hypertensive disorders. Overall, case mothers reported MCs more accurately than controls. 

The validity of maternally-reported diabetes ranged from good among controls (AUC=0.86) 
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to excellent among DD (AUC=0.93) and ASD (AUC=0.93) case mothers. Specifically, 

among those with diabetes, 73% of controls and 87% of case mothers (DD and ASD) 

reported having diabetes; specificity was high (98% to 100%) for all groups. The validity of 

hypertensive disorders was good among DD (AUC=0.83) and ASD (AUC=0.86) case 

mothers but fair for controls (AUC=0.78). However, these conditions were uncommon in the 

DD and control groups, reflected by the low precision of sensitivity and positive predictive 

values. Among those with hypertensive disorders, sensitivity ranged from 57% among 

controls to 77% among ASD case mothers; specificity was high (93% to 98%) for all 

groups. Validity indices (and their precision) were similar when we examined preeclampsia 

separately.

We used logistic regression models to determine whether child's case status or maternal 

characteristics were associated with correctly reporting the presence or absence of MCs. 

Child's case status and maternal characteristics (age, race/ethnicity, education, delivery 

payer, parity, pregnancy intendedness, time elapsed between conception and the EEQ) were 

individually included as predictors in the models; language preference and the trimester 

prenatal care began were excluded due to certain cells being small (cells <2). Neither the 

case status nor any maternal characteristics were associated with false positive or false 

negative reporting of diabetes in bivariate models (eTable 2). In contrast, multiparity was 

associated with misreporting of hypertensive disorders in bivariate analyses. Among 

mothers reporting hypertensive disorders, multiparae were 3.7 times more likely to 

overreport than primiparae (OR 3.71, 95% CI 1.15, 12.00) whereas underreporting was 

associated primiparity (OR 3.03, 95% CI 1.14, 7.69) among mothers who did not report 

hypertensive disorders. Among women with no hypertensive disorders, the proportions of 

ASD and DD case mothers reporting hypertensive disorders were greater than for controls 

(4.7% [n=13] and 3.9% [n=3], respectively, vs. 1.0% [n=2]); however, these data were too 

sparse for conclusive interpretation (i.e., 95% confidence limit ratios >10). Neither the case 

status nor any maternal characteristics were associated with misreporting of preeclampsia. 

Among women with no preeclampsia, the proportion of those with no Bachelor degree was 

slightly higher than for those with a Bachelor degree (2.4% [n=9] vs. 0.3% [n=1]), but again 

these data were too sparse for meaningful conclusions.

Reliability study

The agreement between medical records and the EEQ was in the almost perfect range for 

case mothers and substantial for controls (ASD: κ=0.82; DD: κ=0.81; TD: κ=0.70; eTable 

3); these kappa coefficients did not statistically differ according to child's case status. Using 

the categorical BMI variable (BMI 18.5 [underweight], 18.5-24.9 [normal weight], 25-29.9 

[overweight], ≥30 [obese]), a higher proportion of mothers of DD children were correctly 

classified (κwt =0.93) compared with the ASD case group (κwt=0.85) and TD controls 

(κwt=0.84; P=0.05) (Table 3); nonetheless, agreement between telephone interviews and 

medical records was in the almost perfect range for all groups. Nearly all mothers with 

discordant BMI classifications were within one category of the classification in medical 

records (e.g., obese women were categorized as overweight based on EEQ data).
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Logistic regression models analogous to those described earlier were carried out to examine 

whether case status or maternal characteristics were associated with BMI (derived from 

reported height and weight) in the EEQ relative to medical records. All maternal 

characteristics were examined except for language preference. Hispanic or other race and no 

Bachelor degree were both associated with underreporting of obesity (BMI ≥30) in the EEQ 

among women with BMI <30 in medical records (other race/ethnicity vs. White: OR 2.83, 

95% CI 1.28, 6.26; no Bachelor vs. Bachelor: OR 2.49, 95% CI 1.08, 5.70; eTable 4). The 

proportion of women who delayed prenatal care was also higher among women 

underreporting obesity in the EEQ (11.1% [n=3] vs. 2.5% [n=8]), but these data were sparse.

Discrepancies between BMI values derived from the EEQ and medical records were 

graphically assessed using a Bland-Altman plot (Figure 2). This plot revealed a mean 

difference of -0.87 and 95% limits of agreement ranging from -4.81 (BMI underestimation 

in medical records) to 3.07 (BMI overestimation), indicating good agreement, in clinical 

judgment, between BMI values from the EEQ and medical records. While, only 3.9% (16 of 

415) women had discrepancies outside of these limits of agreement, the discrepancies 

appeared to become larger as the average of the EEQ and medical records BMI increased 

indicating that overweight and obese women misreported measurements to a greater extent 

in the EEQ than women in the normal BMI range; there was a trend toward overestimation 

of BMI in the EEQ among underweight women. The same patterns of reporting were 

observed in all groups (eFigures 1-3). The CCC for pre-pregnancy BMI was 0.930 (95% CI: 

0.916, 0.942) indicating high reliability of BMI derived from the EEQ.

Using the log of squared difference in BMI between the EEQ and medical records as the 

outcome, we fitted bivariate and multivariable linear regression models to identify whether 

case status or maternal characteristics were associated with discrepancies in pre-pregnancy 

BMI (eTable 5, eTable 6). Case status was not associated with BMI discrepancies in a 

multivariable model adjusted for mother's race/ethnicity, education, parity and pregnancy 

intendedness; however, multiparity was associated with greater BMI discrepancies (β=0.716, 

SE=0.330, P=0.03).

Discussion

Collecting detailed, and therefore more accurate, data in large epidemiologic studies is 

expensive and, in the instance of case-control studies, sources of prospectively collected 

data are limited. Furthermore, there is concern that the accuracy of self-report might be 

impacted by participant case status or sociodemographic characteristics resulting in 

differential misclassification of an exposure or outcome. Our study of over 600 mothers of 

preschool-aged children with and without neurodevelopmental disorders showed that the 

validity of maternally-reported MCs was fair to excellent, with case mothers reporting MCs 

slightly more accurately than controls.

The majority of women correctly reported whether or not they had diabetes regardless of 

child's case status, and our validity indices fell within the ranges of 70% to 85% for 

sensitivity and ≥98% for specificity, previously reported in validation studies using subsets 

of participants from population-based cohorts.11-15 All of these studies included middle-
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aged or elderly women while our study was limited to women of reproductive age; also, 

many of these studies used blood glucose or glycosylated hemoglobin (HbA1c) to determine 

the presence of diabetes,11,13,14 yet despite these demographic and methodological 

differences, our findings remained consistent with these studies. One case-control study 

involving mothers of children with and without leukemia found greater discrepancies in self-

report when compared with medical records for cases (Se=70%, Sp=99%) and controls 

(Se=60%, Sp=100%) than our study.36

The validity of reporting hypertensive disorders was fair to good, with mothers of children 

with neurodevelopmental disorders reporting more accurately than controls. This pattern of 

reporting was also apparent when we examined preeclampsia individually; however, 

hypertensive disorders were especially uncommon among controls, and consequently, the 

validity indices lacked precision. In our study, the percentage of women who correctly 

reported having hypertensive disorders was on the upper end of a wide spectrum of 

sensitivities for hypertension reported in population-based studies, ranging from 23% to 

95% (specificities ranged from 86% to 99%).11-17 In contrast, a lower percentage of women 

correctly reported having preeclampsia (including gestational hypertension) compared with 

previous population-based cohorts (85% to 87%).37,38 Higher sensitivity in those studies 

may have been partly attributable to shorter lag times between delivery and interview (2-6 

months) compared with our study (2-5 years). With respect to case-control discrepancies in 

maternally-reported hypertensive disorders, similar patterns were previously observed in a 

case-control study of childhood leukemia (cases: Se=75%, Sp=94%; controls: Se=59%, 

Sp=94%).36

Not surprisingly, women recalled diabetes better than hypertensive disorders. Both type 2 

and gestational diabetes are diagnosed by the end of the second trimester, and management 

during the remainder of pregnancy is intensive, requiring changes in diet and lifestyle, close 

monitoring of glucose levels, and possibly oral medication or insulin for glycemic control. 

While chronic hypertension is diagnosed prior to or early in pregnancy and is typically 

considered a lifelong condition treated with medication, preeclampsia is transient with onset 

after 20 weeks and most commonly immediately prior to delivery. Women who 

underreported diabetes or hypertensive disorders could have had milder forms of these 

conditions and may have been unaware of them. Furthermore, healthcare providers may 

have failed to adequately communicate these diagnoses to their patients, a scenario that 

could plausibly occur for preeclampsia with a late onset for example. Although we did not 

have adequate details on the severity of MCs, we explored whether child's case status and a 

variety of sociodemographic and pregnancy factors could have influenced our study 

participants' ability to correctly report these conditions. Neither case status nor maternal 

characteristics were associated with misreporting of diabetes. In contrast, parity was 

associated with misreporting of hypertensive disorders, indicating that adjustment for parity 

needs to be considered when using self-reported hypertensive disorders in analyses of 

similar populations. Approximately 6% of case mothers and 2% of controls overreported 

hypertensive disorders whereas fewer than 2% of women overreported preeclampsia. After 

further investigation, we discovered that some multiparae with histories of preeclampsia 

incorrectly reported having chronic hypertension possibly due to ambiguity in the wording 

of the interview question about high blood pressure.
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Agreement of BMI, derived from maternally-reported height and pre-pregnancy weight, 

between medical records and the EEQ was assessed using categorical and continuous values, 

which allowed us to examine patterns of reporting and degrees of misclassification 

introduced through categorization. Women's reports of height and weight gave reliable 

estimates of BMI irrespective of case status. Overweight and obese women tended to 

underestimate their weight resulting in a lower estimate of BMI while underweight women 

tended to overestimate BMI. Our findings are consistent with population-based studies of 

adult women that compared self-reported BMI with measurements taken in a physical 

exam.18-24 Multiparity was associated with greater absolute discrepancies in BMI between 

the telephone interview and medical records in our study. Parity had not been previously 

investigated; however, previous studies focused on middle-aged and elderly populations 

where parity may not have been a relevant factor in relation to biased reporting of BMI. In 

our BMI substudy, 70% of mothers planned their pregnancies and 97% started prenatal care 

in the first trimester. Neither of these factors influenced the reporting of BMI in the 

telephone interview. Likewise, years elapsed between conception and telephone interview 

was not associated with discrepancies in BMI reporting.

We relied on medical records as our gold standard. Although MCs are critical to recognize 

during pregnancy and should, therefore, be noted in medical records, we are aware that 

medical records may not always be complete. We took particular care and verified medical 

records multiple times when there were discrepancies with the EEQ. We examined glucose 

screening results, blood pressure measurements, and medications whenever those were 

available to confirm diagnoses of maternal conditions. Therefore, we have confidence that 

the errors in chart abstraction were minimal.

The validity of BMI reported in the EEQ could not be evaluated in our study because 

prenatal records do not contain measurements taken pre-pregnancy; instead, we assessed the 

reliability of self-reported height and pre-pregnancy weight at the first prenatal visit 

recorded in charts in comparison with height and weight reported in the EEQ 3 to 6 years 

after conception. In evaluating consistency of reporting over time, we assumed that weight 

and height data from the medical records would be close to the true values for several 

reasons. First, women's weight is recorded at every prenatal visit. Second, on average, most 

women only gain between 0.5 to 2 kg (1 to 10 lbs) during the entire first trimester.39 Third, 

the classification of BMI derived from self-reported pre-pregnancy weight compared with 

BMI derived from weight measured at the first prenatal visit was in nearly perfect agreement 

in a cohort of women who initiated care in the first trimester40, which should be applicable 

to our cohort given their early initiation of prenatal care. Therefore, maternally-reported pre-

pregnancy weight values from medical records are likely to be close to the true values. Yet 

we recognize that data from charts on pre-pregnancy weight and height are not free of 

information bias.

Medical records were not available for all participants. Although there were slight 

differences in maternal characteristics between the mothers included in validation substudies 

and those who were excluded, the primary reasons for missing charts included receipt of 

partial records and unavailability of requested records (e.g., in storage, practice non-

response), which were not related to participant characteristics. Interviews were completed 
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by nearly all mothers, with only 3% missing EEQs at the time of our validation analyses. 

For these reasons, it appears to be unlikely that missingness of medical records or interview 

data would have substantially influenced our evaluation of the quality of maternally-reported 

MCs.

Concern about MCs has grown as their prevalence has increased in recent decades, 

including among women of childbearing age. Furthermore, MCs are associated with adverse 

outcomes for the mother and the fetus, and nearly half of pregnancies in the U.S. are 

unintended. Yet few validation studies using population-based samples have evaluated the 

accuracy of self-reported maternal MCs, including diabetes, hypertensive disorders, and 

obesity, in periconception and pregnancy. Factors such as cost and time will continue to be 

obstacles for collecting accurate data, and some studies by design will continue to rely 

largely on self-report when medical records are unavailable. Concerns over the accuracy of 

self-reported medical conditions have undermined the confidence and interest in the use of 

surveys; however, our study provides reassuring findings about the validity of maternally-

reported MCs, particularly diabetes, showing fair to excellent validity for these conditions; 

we demonstrated consistency in reporting of pre-pregnancy BMI at two time points (first 

prenatal visit and telephone interview 3 to 6 years later); nevertheless, it should be noted that 

multiparity influenced the accuracy of reporting of some MCs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart illustrating participants included in the validation substudies. EEQ refers to the 

Environmental Exposures Questionnaire, a structured telephone interview with the mother; 

MRs refers to prenatal and/or delivery medical records. Participant groups are ASD (autism 

spectrum disorder), DD (developmental delay), and TD (typical development). Diabetes 

Substudy includes type 2 and gestational forms of diabetes. Hypertensive Disorders 

Substudy includes chronic and gestational (e.g., preeclampsia) hypertension.
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Figure 2. 
Bland-Altman plot comparing pre-pregnancy BMI from the EEQ and medical records 

(MRs). Pre-pregnancy BMI was calculated using height and pre-pregnancy weight reported 

in the EEQ or recorded in the medical records. The difference between pre-pregnancy BMI 

in the EEQ and BMI in the MR is plotted against the average for these two data sources with 

95% limits of agreement. The dashed horizontal line denotes mean bias. The solid horizontal 

lines above and below the dashed line indicate the upper and lower limits of agreement. The 

mean bias detected was -0.87, and only 3.9% of the BMI values were outside of the 95% 

limits of agreement (-4.81 to 3.07).
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