
24 hours; therefore, the same trough targets cannot be
extrapolated. With less-frequent administration of vanco-
mycin, lower trough concentrations can be targeted and the
same AUC24 achieved. Our results differ from a previous
pharmacokinetic study of young infants who received the
drug at 12- or 24-hour intervals. That study reported that
with trough concentrations of 7 to 11 mg/L, an AUC24 greater
than 400 mg.h/Lwould be achieved in more than 90% of
infants.6 This difference may be partially explained by the
retrospective data set used in the previous model.

Study limitations include potential sampling or data
errors; however, data were prospectively collected after ap-
propriate staff training. Also, because our study population
were young infants hospitalized in neonatal units, results
can only be generalized to those settings.

The results of this study have important implications for
the successful treatment of S aureus infections with vanco-
mycin in young infants. The association between trough con-
centration and AUC24 for different dosage intervals (Figure) can
be used to aid clinicians in the interpretation of trough con-
centrations in young infants with sepsis.
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Accuracy of Parent-Measured and Parent-Estimated
Heights and Weights in Determining
Child Weight Status
Accurate measurements of height and weight are necessary for
assessing weight status of children in population-based stud-
ies. Professionally measured heights and weights represent the
criterion standard for calculating body mass index (BMI), the
most feasible and frequently used measure of body weight sta-
tus. However, collecting professionally measured data on suf-
ficient samples of children in population studies is extremely
resource intensive.1 As a result, these studies often rely on child-
or parent-estimated heights and weights. Although these esti-
mated values are easy to collect, they are prone to misreport-
ing, with systematic differences across sociodemographic
characteristics.2

A viable alternative, explored in only a few studies so far,3,4

is parent measurement of height and weight—a method that is
less expensive than professionally measured data and arguably
more accurate than parent estimates. However, the accuracy of
parent measurements has not been empirically tested in the
United States. In this cohort study, using a subsample of children
derived from the New Jersey Child Health Study, we evaluated
whether parent-measured heights and weights were more accu-
rate than parent-estimated heights and weights for classifying
children’s weight status. We compared each method with the cri-
terion standard, professionally measured heights and weights.

Methods | The New Jersey Child Health Study was a longitudi-
nal study that followed up on 2 panels of children between
2009 and 2017 to examine the association of changes in food
and physical activity environments with changes in body
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weight status. In a subsample, 3 approaches were used in the
following order to measure the height and weight of partici-
pants aged 3 to 18 years (n = 226): (1) parent estimates, ob-
tained through a telephone interview; (2) parent measure-
ments, whereby parents weighed and measured their children
according to an established protocol5 that included using in-
structions and a tape measure that were mailed to the child’s
home, recording the anthropometric data on a supplied work-
sheet, and mailing the worksheet back to the research team;
and (3) professional measurements conducted by trained
nurses in children’s homes using the standard Centers for Dis-
ease Control and Prevention protocol1 and standardized equip-
ment. The institutional review board of Arizona State Univer-
sity approved this study. Oral consent was obtained from
parents for collecting the estimated and measured heights and
weights, and written consent (from parents and adolescents)
and oral assent (from younger children) were obtained for col-
lecting professionally measured data.

The 3 types of measurements were used to calculate age-
and sex-specific BMI percentiles for participants based on US
Centers for Disease Control and Prevention growth reference
charts.6 Professionally measured data were used to obtain the
true weight status classification: overweight or obese (≥85th
BMI percentile) vs not overweight or obese (<85th BMI per-
centile). The sensitivity and specificity of parent-estimated and
parent-measured values for accurately classifying children’s

weight status relative to the criterion standard were also
calculated. Analyses were run using Stata 14.0 (StataCorp).

Results | The analytical sample included 226 children from low-
income families from 4 New Jersey cities: Camden, New Bruns-
wick, Newark, and Trenton (Table). Among those in the sample,
123 children (54.4%) were female and 103 (45.6%) were male,
118 (52.5%) were aged 3 to 11 years and 108 (47.8%) aged 12 to
18 years, and 9 (4.0%) were non-Hispanic white, 144 (63.7%)
non-Hispanic black, 62 (27.4%) Hispanic, and 11 (4.9%)
another race/ethnicity. The parent-estimated, parent-
measured, and professionally measured methods classified
similar proportions of children as overweight or obese: 104
of 207 children (50.2%), 105 of 222 children (47.3%), and 114
of 226 children (50.4%), respectively. The sensitivity and speci-
ficity (Figure) of parent-measured values (77.7% and 83.6%,
respectively) were similar to those of parent-estimated val-
ues (78.1% and 78.4%, respectively). The 95% CIs for the rela-
tive sensitivity and relative specificity of the 2 approaches sug-
gested no statistically significant difference in the accuracy of
children’s weight status classification using the 2 methods. Sub-
group analyses using child’s age, sex, and race; parent educa-
tional level and BMI (obese vs not obese) calculated from self-
reported heights and weights; and household annual income
yielded similar results. Classifying children’s weight status as
obese vs nonobese also did not alter our findings.

Discussion | Collection of parent-measured heights and weights
based on standardized instructions is feasible and less expen-
sive than collection of professionally measured data. How-
ever, in our study parent measurements did not improve the
accuracy of children’s weight status classification over parent

Table. Demographic Description of the Analytical Sample

Characteristic
Participants, No. (%)
(n = 226)

Sex

Male 103 (45.6)

Female 123 (54.4)

Age, y

3-11 118 (52.2)

12-18 108 (47.8)

Race/ethnicity

Non-Hispanic white 9 (4.0)

Non-Hispanic black 144 (63.7)

Hispanic 62 (27.4)

Other 11 (4.9)

Mother’s educational level

Less than high school 29 (12.9)

High school 99 (44.2)

College or higher 96 (42.9)

Parent’s BMIa

Not obese 120 (53.1)

Obese 106 (46.9)

Household poverty level, FPLb

<200% 163 (72.1)

≥200% 63 (27.9)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared); FPL, federal poverty level.
a Parent’s BMI: not obese was defined as a BMI less than 25; obese was defined

as a BMI of 25 or greater.
b Household income is presented as a percentage of the FPL in the year in which

the parent was interviewed.

Figure. Sensitivity and Specificity of Parent-Measured and
Parent-Estimated Values for Classifying Children’s Weight Status
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Professional measurements were used as true values for calculating sensitivity
and specificity. Subgroup analyses were conducted using child age, sex,
and race/ethnicity; parent body mass index and educational level; and
household income.
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estimates, the least expensive of the 3 methods. A possible
explanation for this finding is that parent estimates yielded
relatively high sensitivity and specificity, leaving limited
room for improvement. A European study of preschool chil-
dren reported lower sensitivity (47%) and similar specificity
(93%) of parent estimates relative to our findings and reached
the same conclusion: parent measurements did not improve
overweight/obese status classification over parent estimates.4

Our study has some limitations. The children included in
this sample were predominantly non-Hispanic black and
Hispanic and were from low-income households, limiting the
generalizability of our findings to other populations. In addi-
tion, the subsample from the New Jersey Child Health Study
that we used depended on parents’ willingness to participate
in additional measurements. However, the demographic char-
acteristics of the subsample were similar to those of the over-
all New Jersey Child Health Study.

Our study indicates that parent estimates and parent mea-
surements of children’s height and weight are both effective in
classifying weight status. Therefore, when professionally mea-
sured data cannot be collected, parent estimates represent the
most efficient alternative, as they are less resource intensive than
parent measurements but without any trade-off in accuracy.
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Assessment of Underage Sales Violations in Tobacco
Stores and Vape Shops
In 2018, the US Centers for Disease Control and Prevention
announced a 78% increase in vaping from 2017 to 2018 among
high school students, an epidemic characterized by in-
creased use of flavored tobacco products.1 With a goal to re-
verse this trend, the US Food and Drug Administration (FDA)
announced its intent to limit sales of flavored (excluding
menthol) tobacco products to age-restricted (adult-only)
locations, such as tobacco and vape shops.2

However, the 2017 California tobacco purchase survey3

reported that tobacco and vape shops had the highest rate of
underage sales compared with other types of tobacco retail-
ers. We investigated whether disparate violations persisted
in 2018 and whether the FDA’s intention to limit the sale
of flavored tobacco products to age-restricted locations
is adequate.

Methods | This study used data from the 2018 sample (n = 1746)
of the California Tobacco Control Program’s Young Adult
Tobacco Purchase Survey that was drawn from the statewide
tobacco retail license list. The data were collected by the
California State University, Sacramento. Their institutional
review board did not consider this study to involve human
subjects’ research.

From March through June 2018, decoys (aged 18-19 years)
were randomly assigned to purchase either cigarettes
(n = 1123) or vape products (n = 498), such as e-liquids and
e-cigarettes. The sample also included stores that were con-
sidered noncompletes (n = 98) and stores where decoys asked
for other tobacco products (eg, little cigars or cigars) (n = 27).
According to the standard protocol, decoys did not carry iden-
tification (ID) and told the truth about their age. A trained
chaperone observed whether ID was requested from the de-
coy and whether a sale occurred. Tobacco and vape shops were
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