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Objective To assess trends and disparities in breastfeeding by maternal characteristics (race and ethnicity, age at
delivery, obesity, parity, and level of education) and the relative importance among these for breastfeeding at
6 months.

Study design This retrospective birth cohort study included 195 861 live singleton children born at 32-42 weeks
of gestation from 2008 to 2015 within a single integrated healthcare system. All children had healthcare coverage
during the first year of life. Maternal characteristics and breastfeeding status at 6 months of age were extracted from
electronic medical records. Trends over time of any breastfeeding =6 months were evaluated for the 5 maternal
characteristics. Robust Poisson regression models were used to estimate breastfeeding rate differences associ-
ated with each of the 5 characteristics. The relative importance among them associated with breastfeeding
=6 months was assessed by comparing model quasi-likelihood information criteria.

Results Rates of breastfeeding =6 months significantly increased overall and among groups defined by the
maternal characteristics. However, there was little improvement over time in closing disparities associated with
maternal race and ethnicity, age at delivery, prepregnancy obesity status, and level of education. Education level
contributed to the greatest disparity in breastfeeding =6 months. Maternal age was the second factor, followed
by prepregnancy obesity and maternal race and ethnicity.

Conclusions Breastfeeding outreach programs focusing on women with less than a college education, women
<25 years old, and women from non-Hispanic black or Hispanic race and ethnicity may help to reduce disparities
and improve breastfeeding persistence rates within integrated healthcare systems. (J Pediatr 2019;208:169-75).

he benefits of breastfeeding to mothers and their offspring are well known,' ~ with increasing evidence that longer dura-

tion of breastfeeding has multiple health and economic benefits.* ® Consequently, efforts have increased nationwide to

promote breastfeeding persistence past initiation.' Healthy People 2020 set an objective to increase the proportion of
infants breastfed at 6 months to 60.6%.”* The midcourse review of Healthy People 2020 found that among children born
in 2011, the proportion of infants’ breastfed at 6 months increased to 49.4%. More recently, 2014 birth data from the Center
for Disease Control’s National Immunization Survey showed that the rate of breastfeeding at 6 months was 55% in the US and
the rate for California was 64%.”"’

Although the overall objective to increase the proportion of infants breastfed at 6 months is nearly met, there are persistent
disparities.'” Several studies have examined breastfeeding disparities by maternal race and ethnicity'''® and obesity,'>'" >
maternal age at delivery,””* parity,”” and level of education.”"*” Breastfeeding behavior can also be affected by societal images,
work related barriers, paternal support, issues with lactation and latching, maternal perception of infant satiety and nutri-
tion,”””" maternal smoking, mode of delivery, and breastfeeding education.’” To our knowledge, no recent study with a large
population has assessed disparities in trends over time among these characteristics and the relative importance among them
associated with breastfeeding persistence.

The purpose of this study was to examine breastfeeding trends from 2008 to 2015 by maternal race and ethnicity, age at de-
livery, prepregnancy obesity, parity, and level of education using data from an integrated health system and to evaluate the rela-
tive importance among these 5 characteristics in their relationship to
breastfeeding persistence at 6 months. The information obtained about breast-
feeding disparities may be used to develop targeted programs to increase breast-
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This retrospective cohort study included singleton children
who were born at 32-42 weeks of gestation at Kaiser Perma-
nente Southern California (KPSC) hospitals between January
1, 2008 and December 31, 2015. KPSC is a large healthcare or-
ganization that provides comprehensive care and uses an elec-
tronic medical record system (EMR). The membership
includes commercial, Medicare, Medi-Cal, Children’s Health
Insurance Program, and charitable coverage insurance. Demo-
graphic distribution of KPSC membership broadly represents
Southern California residents and KPSC covers approximately
16.0% of the population in the coverage area.”” KPSC follows
the American Academy of Pediatrics guideline for breastfeed-
ing. From 2008 to part of 2010, breastfeeding information was
primarily recorded in nursing notes for each child at every visit
(including immunization visits), as part of well-baby care.
Starting in 2010, inquiries about breastfeeding (ie, “Do you
feed your baby breast milk?”) were added to Well Check Health
Questionnaires that were administered to parents and entered
into EMR by clinical staff at each standard well-baby healthcare
visit (from birth to 4 weeks, then 2, 4, 6,9, and 12 months). In-
formation about breastfeeding during the first year of life was
extracted from these questionnaires, as well as from the nursing
notes and other documents such as discharge summaries and
progress notes. For the latter, text searching and natural lan-
guage processing techniques were applied. A random sample
of notes from 500 children was selected and a detailed manual
review was conducted to validate the results. The manual re-
view was used as the gold standard. Sensitivity, specificity, pos-
itive, and negative predictive values for breastfeeding
=6 months were 89%, 89%, 83%, and 93%, respectively.
Breastfeeding data was limited to the first year after birth.

A total of 260523 children met the inclusion criteria.
Among them, 54 440 children did not enroll as KPSC health
plan members by age 1 year and were excluded to minimize
ascertainment bias in the identification of breastfeeding. We
further excluded 10224 children because of maternal age not
within the 15- to 55-year-old range (n = 98), missing data for
maternal race and ethnicity (n = 65), prepregnancy body
mass index (BMI) (n = 2717), level of education completed
(n = 1680), or breastfeeding outcome (n = 5663). The final
data analysis included a total of 195861 children born to
159333 women.

Maternal age at delivery, race and ethnicity (self-reported),
education, parity, and prepregnancy BMI were extracted
from the EMR or birth certificate records and linked by a
unique membership identifier used for patient care. Maternal
prepregnancy BMI was calculated using maternal height and
weight from the EMR on the date closest to the last menstrual
period from a window of 6 months before until 3 months af-
ter the last menstrual period. All data were checked for qual-
ity through data plots and frequency tables. Potential outliers
and data errors were rectified by cross-checking against his-
torical data in the EMR. The validity of data was established
in previous publications.”**° The KPSC Institutional Review

170

Volume 208 « May 2019

Board approved this study and provided complete waiver of
participant consent.

Data Analyses

Maternal breastfeeding status for the index child was classi-
fied as breastfeeding =6 months or not, regardless of exclu-
sivity, based on the breastfeeding status captured from all
visits within the first year of life. Breastfeeding status was clas-
sified as =6 months if the breastfeeding status was recorded
as “yes” at 6 or later months in EMR. Maternal age was clas-
sified into the categories 15-19, 20-24, 25-29, 30-34, 35-39,
and 40-55 years of age. Maternal race and ethnicity was
self-reported and classified into non-Hispanic white, non-
Hispanic black, Hispanic, Asian and Pacific Islander, and
others. Maternal prepregnancy obesity was classified into un-
derweight (BMI <18.5 kg/m?), normal (18.5 =BMI <25 kg/
m?), overweight (25 =<BMI <30 kg/m?), or obese (=30 kg/
m?). Maternal parity was classified into 0, 1, and >1. Maternal
education was classified into high school or less, some col-
lege, and college or higher. Cohort characteristics for
maternal measures are presented as N (%). Potential cohort
selection bias was assessed by comparing the maternal char-
acteristics between the children who were included in this
study and the children who were excluded.

Trends of breastfeeding =6 months from 2008 to 2015 were
assessed by plotting the rates (in percentage) by birth year.
Trends were plotted for all children combined and stratified
by maternal race and ethnicity, age at delivery, prepregnancy
obesity, parity, and level of education. The significance in trends
over time was assessed by the Cochran-Armitage trend test.

To assess the disparities of breastfeeding associated with
each of the 5 maternal characteristics, robust Poisson regres-
sion models were used to estimate the rate difference in
breastfeeding associated with each characteristic adjusting
for birth year in bivariate analysis, and in multivariate anal-
ysis after further adjusting for the other four characteristics.
Rate differences were presented instead of ORs because
they have direct public health interpretation. The relative
importance of each characteristic associated with breastfeed-
ing was assessed by comparing quasi-likelihood information
criteria (QIC) and quasi-likelihood information criteria for
correlated data (QICu) in the robust Poisson regression
where models with the lowest QIC or QICu indicate the
strongest association. The order of importance among
these characteristics was determined by ranking QIC and
QICu by offering these characteristics in a stepwise fashion.
Sensitivity analysis was conducted by restricting 1 child per
woman where only the first child was included in the data
analysis. All analyses were performed using SAS Enterprise
Guide 5.1 (SAS Institute, Cary, North Carolina).

The cohort included in this report is comprised of 50% His-
panic, 26% non-Hispanic white, 8% non-Hispanic black, and
14% Asian and Pacific Islanders (Table I). Over 90% of the
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children were born to women age 20-39 years; 28% and 26%
of the mothers were overweight or obese, respectively, at the
onset of pregnancy. About one-third of the children were the
first child and one-third were the second child in a family.
About 40% of women had college or higher education, and
31% had some college education. The increase in the
number of children from 2008 to 2015 reflects the increase
of member enrollment at KPSC during these years.
Compared with children included (Table I), the children
excluded were more likely to be born to mothers with
Hispanic race and ethnicity, age 15-19 and 20-24 years at
delivery, and with high school or less education.
Distribution of prepregnancy obesity status and parity were
generally comparable between the cohorts included and
excluded.

Rates of breastfeeding =6 months increased significantly
for the years from 2008 to 2015 (45.6%, 47.2%, 52.1%,
57.0%, 59.4%, 69.8%, 70.8%, and 71.9%; P <.0001). The ris-

a N
Table I. Maternal characteristics between children
included and excluded

Included Excluded
(N = 195861) (N = 64 664)
Characteristics N (%) N (%)
Race/ethnicity
Non-Hispanic white 50105 (25.6) 14997 (23.2)
Non-Hispanic black 14931 (7.6) 5411 (8.4)
Hispanic 97 558 (49.8) 35479 (54.9)
Asian and Pacific Islander 28271 (14.4) 6285 (9.7)
Other 4996 (2.6) 1578 (2.4)
Missing 914 (1.4)
Maternal age at delivery
15-19y 6584 (3.4) 5611 (8.7)
20-24y 25639 (13.1) 14352 (22.2)
25-29y 54463 (27.8) 17616 (27.2)
30-34y 65172 (33.3) 15992 (24.7)
35-39y 35541 (18.1) 8131 (12.6)
40-55y 8462 (4.3) 2043 (3.2)
Missing 919 (1.4)
Prepregnancy BMI
Underweight 4644 (2.4) 1791 (2.8)
(BMI <18.5 kg/m?)
Normal (18.5-24.95 kg/mg) 86095 (44) 27126 (41.9)
Overweight 55242 (28.2) 17 322 (26.8)
(25-29.95 kg/m?)
Obese (BMI =305 kg/m?) 49880 (25.5) 15670 (24.2)
Unknown 2755 (4.3)
Parity
0 64951 (33.2) 21039 (32.5)
1 63542 (32.4) 18876 (29.2)
>1 46 410 (23.7) 15359 (23.8)
Unknown 20958 (10.7) 9390 (14.5)
Education
High school or less 57085 (29.1) 26962 (41.7)
Some college 60368 (30.8) 19406 (30)
College or higher 78408 (40) 14480 (22.4)
Unknown 3816 (5.9)
Year of infant birth
2008 21698 (11.1) 8737 (13.5)
2009 22812 (11.6) 6720 (10.4)
2010 23005 (11.7) 6444 (10)
2011 24242 (12.4) 7041 (10.9)
2012 25490 (13) 7726 (11.9)
2013 24307 (12.4) 9894 (15.3)
2014 26257 (13.4) 9112 (14.1)
2015 28050 (14.3) 8990 (13.9)
. W
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ing trends over time were observed for each of the subgroups
after stratifying the cohort by the 5 maternal characteristics
(Figure and Table II; Table II available at www.jpeds.
com). For race and ethnicity (Figure, A), the rates were
highest in Asian and Pacific Islanders, followed by non-
Hispanic white, and lower in Hispanic and non-Hispanic
black mothers. Non-Hispanic black mothers had the lowest
rates before 2011 and comparable rates to Hispanic
mothers after 2011. For maternal age (Figure, B), rates of
breastfeeding =6 months were highest among mothers
aged 30-34 years and 35-39 years, followed by mothers aged
40-55 years and 25-29 vyears. The rates were lower in
mothers aged 20-24 years and lowest in mothers aged 15-
19 years. For maternal prepregnancy obesity status (Figure,
C), rates of breastfeeding =6 months were highest in
mothers with normal weight and lowest for mothers with
obesity. As noted in Figure, D, only small differences in
breastfeeding rates were observed across the parity groups.
Lastly, for maternal education (Figure, E), mothers with
college or higher education had much higher rates of
breastfeeding =6 months than mothers without this level of
education. Mothers with high school or less education had
the lowest breastfeeding rates.

Table III presents the absolute rate differences in
breastfeeding =6 months by each of the 5 maternal
characteristics without (bivariate model) and with
(multivariate model) adjustment for the 4 other maternal
characteristics. Adjusting for the 4 other characteristics
reduced the rate differences associated with each
characteristic. After adjusting for each of the other
characteristics, the rates were 7.1% and 4.8% lower in non-
Hispanic black and Hispanic mothers than in non-
Hispanic white mothers; 11.3% and 5.6% lower in mothers
aged 15-19 and 20-24 years than mothers aged 25-29 years;
8.4% and 3.3% lower in mothers with obesity and who
were overweight than mothers with normal weight; and
11.2% higher in mothers with college or higher education
than mothers with high school or less education. Rates in
breastfeeding =6 months differed by ~1.0% between first
child vs subsequent child.

Table IV presents the changes in QICs in the stepwise
analysis after adjusting for birth year. A bigger decrease in
QIC means a better model fit for the tested variable. After
adjusting for birth year, the variable “education” explained
most of the variation in breastfeeding rates. After adjusting
for birth year and education, the next important variable
was maternal age. The order of importance for the
remaining 3 variables was prepregnancy obesity status,
followed by race and ethnicity and parity. QICu analysis
gave the same conclusions (data not shown). Also
presented in Table IV are the x” statistics from the full
model fitting where all 5 maternal characteristics were
included simultaneously. Larger x> statistics after
considering degree of freedom means greater importance in
modeling the variation in breastfeeding rates. Clearly, the
results from the y? statistics in this one model were
consistent with the QIC and QICu analyses.
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Figure. Rates of breastfeeding =6 months by A, birth year and maternal race/ethnicity, B, age at delivery, C, prepregnancy
obesity status, D, parity, and E, maternal level of education. API, Asian and Pacific Islander; NHB, non-Hispanic black; NHW,

non-Hispanic white.

Sensitivity analysis including 1 child per woman in the
study cohort did not affect our study results (Tables V and VI;
available at www.jpeds.com). Maternal education remained as
the variable most associated with the variation in
breastfeeding rates, followed by maternal age, prepregnancy
obesity status, race and ethnicity, and parity.

Data from this large and multi-ethnic clinical cohort within
an integrated healthcare system demonstrated a significant
increase in rates of breastfeeding =6 months from 2008 to
2015 overall, and among each group (maternal race and
ethnicity, age at delivery, prepregnancy obesity, parity, and
level of education). Overall, the rate of breastfeeding
=6 months increased from 46% in 2008 to 72% in 2015, a
~56% increase over an 8-year period. However, disparities
continued to exist over time for race and ethnicity, age at de-
livery, prepregnancy obesity status, and level of education.
Although the trend analysis indicated improvements for all
of the variables tested, there was no substantial improvement
in closing the gaps in disparities associated with race and
ethnicity, age, obesity status, and education. Little disparity
was observed for parity. Among the 5 maternal characteristics
tested, education contributed to the greatest disparity in
breastfeeding persistence. Maternal age was the second
factor, followed by prepregnancy obesity. Interestingly,
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maternal race and ethnicity was ranked as the fourth factor,
once maternal education, age at delivery, and prepregnancy
obesity were considered. Our results suggest that, within in-
tegrated healthcare systems, breastfeeding outreach pro-
grams focusing on women with lower education, women
less than 25 years old, and women from non-Hispanic black
or Hispanic race and ethnicity may help close disparities and
improve breastfeeding persistence rates.

In 2011, the US Surgeon General’s Call for Action to Sup-
port Breastfeeding reported that breastfeeding rates among
the US population have increased starting from ~1995
through 2008.”” However, few studies provide updated
trends since 2008. Data from the Centers for Disease Control
National Immunization Survey showed rates of breastfeeding
at 6 months were 44%, 47%, 48%, 49%, 51%, 52%, and 55%,
respectively from 2008 to 2014 (https://www.cdc.gov/
breastfeeding/data/nis_data/results.html). The correspond-
ing rates for California were 58%, 61%, 68%, 63%, 66%,
59%, and 64%, respectively. Our rates (46%, 47%, 52%,
57%, 59%, 70%, and 71%, respectively from 2008 to 2014)
were between the national and California rates for the years
2008 to 2012, but were higher than the national and Califor-
nia rates in 2013 and 2014. The higher rates in later years may
be due to following 2 factors. First, the KPSC regional office
initiated a breastfeeding initiative in January 2013 to pro-
mote and emphasize breastfeeding persistence, which led to
an increase in breastfeeding initiation and continuation

Xiang et al
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Table III. Rate difference in rates of breastfeeding =26 months associated with maternal characteristics for 195 861
children
Bivariate model* Multivariate model
Variables Rate difference (95% CL) P value Rate difference (95% CL) P value
Race/ethnicity
Non-Hispanic White Reference Reference
Non-Hispanic Black —13.0% (—13.9%, —12.1%) <.0001 —7.1% (—8.1%, —6.2%) <.0001
Hispanic —10.7% (—11.2%, —10.1%) <.0001 —4.8% (—5.4%, —4.2%) <.0001
Asian and Pacific Islander 1.3% (0.6%, 2.0%) .0002 —2.4% (—3.1%, —1.6%) <.0001
Other —2.1% (—3.5%, —0.7%) .003 —0.3% (—1.7%, 1.1%) 6
Maternal age at delivery
25-29y Reference Reference
15-19y —15% (—16.3%, —13.8%) <.0001 —11.3% (—12.6%, —10%) <.0001
20-24y —9% (—9.7%, —8.3%) <.0001 —5.6% (—6.4%, —4.9%) <.0001
30-34y 5.3% (4.7%, 5.9%) <.0001 3.3% (2.7%, 3.8%) <.0001
35-39y 5.4% (4.8%, 6.1%) <.0001 3.8% (3.1%, 4.5%) <.0001
40-55y 4.3% (3.2%, 5.5%) <.0001 3.8% (2.6%, 4.9%) <.0001
Prepregnancy BMI
Normal Reference Reference
Underweight —2.1% (—3.6%, —0.7%) .004 —0.5% (—1.9%, 1.0%) 5
Overweight —5.1% (—5.6%, —4.6%) <.0001 —3.3% (—3.8%, —2.8%) <.0001
Obese —11.7% (—12.2%, —11.1%) <.0001 —8.4% (—8.9%, —7.8%) <.0001
Parity
0 Reference Reference
1 —0.7% (—1.2%, —0.1%) .01 —1.1% (—1.7%, —0.6%) <.0001
>1 —2.1% (—2.7%, —1.5%) <.0001 —1.0% (—1.6%, —0.4%) .002
Unknown —0.2% (—1%, 0.6%) .6 1.0% (0.2%, 1.8%) .01
Education
High school or less Reference Reference
Some college 2.7% (2.1%, 3.2%) <.0001 1.1% (0.5%, 1.6%) .0005
College or higher 17.4% (16.8%, 17.9%) <.0001 11.2% (10.6%, 11.8%) <.0001
Year of infant birth 4% (3.9%, 4.1%) <.0001 )
\

*Adjusted for year of infant birth.
TAdjusted for year of infant birth and the other 4 maternal characteristics in the model.

starting in 2013. Second, the social/demographic status in
this cohort may differ from the samples used in the National
Immunization Survey where less than 550 individuals per
year were included for the state of California.

Our results on breastfeeding disparities associated with
maternal race and ethnicity, age at delivery, obesity, and ed-
ucation level were consistent with results reported previously.
Breastfeeding rates were lower in women who were black and
Hispanic,'' '® younger ages,”””* obese,'”'”** and with less
education.”*”*® Although parity has been associated with
breastfeeding in combination with older maternal age in Jap-
anese women,”’ there was little disparity associated with par-
ity overall in this study. Our study showed that, among these

5 maternal characteristics, level of maternal education
contributed to the greatest disparity in breastfeeding persis-
tence at 6 months. Improving breastfeeding requires sup-
ports at many levels.”' Our results help shed light on
developing targeted methods to improve breastfeeding
persistence rates in large integrated healthcare systems.
Strengths of this study include a large sample size, multi-
ethnic cohort, continuous data over 8 years including all
eligible children born from 2008 to 2015, and multiple
maternal measures. All data were captured in real time in
the EMR, thus, limiting potential recall bias that is associated
with information captured retrospectively. Trends by each
category of maternal race and ethnicity, age at delivery,

r A
Table IV. Model fitting of maternal characteristics for 195 861 children
Statistics Education Age at delivery Prepregnancy BMI Race/ethnicity Parity
Change in QIC*
Adjusted for YOB —5148 —2877 —1906 —2647 —64
Adjusted for YOB, education —950 —946 —79% -32
Adjusted for YOB, education, age —1191 —671 —-102
Adjusted for YOB, education, age, BMI —428 —59
Adjusted for YOB, education, age, —46
BMI, race/ethnicity
x? of full model 1591.77 847.61 810.64 374.25 37.13
Degree of freedom 2 5 3 4 3
P value for each <.0001 <.0001 <.0001 <.0001 <.0001 )
\

YOB, year of birth.

*Change in QIC of adjusted model with maternal covariate minus adjusted model without maternal covariate, bigger decrease in QIC means better model fit for the tested variable.
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prepregnancy obesity, parity, and education were assessed.
The relative importance of these 5 maternal characteristics
was jointly assessed to rank the significance of each on breast-
feeding disparities.

We acknowledge some important limitations. We could
not estimate exclusive breastfeeding because information
on the start of formula feeding was not captured. Our anal-
ysis did not include information on socioeconomic status,
smoking, personal perception of social images, maternal
complication other than obesity, delivery mode and infant
characteristics, and barriers including work and family
related,’*? factors that may confound or interact with the
variables tested and alter the results. We elected to use breast-
feeding =6 months as the outcome instead of using duration
of breastfeeding, as the exact date of breastfeeding discontin-
uation was not captured in the EMR. Our sample is from a
managed healthcare system, which means everyone had ac-
cess to healthcare and educational resources that support
breastfeeding, thus, our results may not be generalizable to
populations without healthcare and educational resources.
Lastly, our findings may not be generalizable to other popu-
lations that differ from Southern California.

Despite the significant increase in the rates of breastfeeding
at 6 months from 2008 to 2015 in an integrated healthcare
system, there was little improvement in closing the disparities
associated with maternal race and ethnicity, age at delivery,
prepregnancy obesity status, and level of education. Breast-
feeding outreach programs focusing on women with less
than a college education, women younger than 25 years
old, and women from non-Hispanic black or Hispanic race
and ethnicity may help to reduce the disparities and improve
breastfeeding persistence rates within integrated healthcare
systems. ll

We thank the patients of Kaiser Permanente for helping us to improve
care with the use of information collected through our electronic health
record system.

Submitted for publication Aug 9, 2018; last revision received Nov 20, 2018;
accepted Dec 28, 2018.

Reprint requests: Anny H. Xiang, Department of Research and Evaluation,
Kaiser Permanente, 100 S Los Robles, Pasadena, CA 91101. E-mail: Anny.h.
xiang@kp.org

References

1. American Academy of Pediatrics. Breastfeeding and the use of human
milk. Pediatrics 2012;129:e827-41.

2. Ip S, Chung M, Raman G, Chew P, Magula N, DeVine D, et al.
Breastfeeding and Maternal and Infant Health Outcomes in Developed
Countries. Evidence Report/Technology Assessment No. 153 (Prepared
by Tufts-New England Medical Center Evidence-based Practice Center,
under Contract No. 290-02-0022). AHRQ Publication No. 07-E007.
Rockville, MD: Agency for Healthcare Research and Quality; April
2007.

3. Victora CG, Bahl R, Barros AJ, Franca GV, Horton S, Krasevec J, et al.
Breastfeeding in the 21st century: epidemiology, mechanisms, and life-
long effect. Lancet 2016;387:475-90.

4. Bartick M, Reinhold A. The burden of suboptimal breastfeeding in
the United States: a pediatric cost analysis. Pediatrics 2010;125:
€1048-56.

174

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Volume 208

Bartick MC, Jegier BJ, Green BD, Schwarz EB, Reinhold AG, Stuebe AM.
Disparities in breastfeeding: impact on maternal and child health out-
comes and costs. ] Pediatr 2017;181:49-55.e6.

. Pounds L, Shostrom V. Analyzing factors that impact breastfeeding

duration in the postpartum period: a secondary analysis of PRAMS
data. Breastfeed Med 2018;13:335-40.

. Centers for Disease Control and Prevention. Healthy People 2020 Objec-

tives for the Nation. Atlanta, Georgia: Centers for Disease Control and
Prevention; 2016.

. Office of Disease Prevention and Health Promotion. Maternal Infant

and Child Health: Objectives. Healthy People. https://www.healthy
people.gov/2020/topics-objectives/topic/maternal-infant-and-child-
health/objectives. Accessed January 29, 2018.

. Centers For Disease Control and Prevention. Breastfeeding Among US

Children Born 2008-2014. CDC National Immunization Survey; 2017.
Centers for Disease Control and Prevention. Nutrition, Physical Activity,
and Obesity: Data. Trends and Maps; 2017.

Feldman-Winter L, Kruse L, Mulford C, Rotondo F. Breastfeeding initi-
ation rates derived from electronic birth certificate data in New Jersey. J
Hum Lact 2002;18:373-8.

Jones KM, Power ML, Queenan JT, Schulkin J. Racial and ethnic dispar-
ities in breastfeeding. Breastfeed Med 2015;10:186-96.

Liu J, Smith MG, Dobre MA, Ferguson JE. Maternal obesity and breast-
feeding practices among white and black women. Obesity (Silver Spring)
2010518:175-82.

Lynch S, Bethel J, Chowdhury N, Moore JB. Rural and urban breastfeed-
ing initiation trends in low-income women in North Carolina from 2003
to 2007. ] Hum Lact 2012;28:226-32.

McKinney CO, Hahn-Holbrook J, Chase-Lansdale PL, Ramey SL,
KrohnJ, Reed-Vance M, et al. Racial and ethnic differences in breastfeed-
ing. Pediatrics 2016;138:e20152388.

Sparks PJ. Racial/ethnic differences in breastfeeding duration among
WIC-eligible families. Womens Health Issues 2011;21:374-82.

Amir LH, Donath S. A systematic review of maternal obesity and breastfeed-
ing intention, initiation and duration. BMC Pregnancy Childbirth 2007;7:9.
Hauff LE, Leonard SA, Rasmussen KM. Associations of maternal obesity
and psychosocial factors with breastfeeding intention, initiation, and
duration. Am J Clin Nutr 2014;99:524-34.

Kitsantas P, Pawloski LR. Maternal obesity, health status during preg-
nancy, and breastfeeding initiation and duration. J Matern Fetal
Neonatal Med 2010;23:135-41.

Kugyelka JG, Rasmussen KM, Frongillo EA. Maternal obesity is nega-
tively associated with breastfeeding success among Hispanic but not
Black women. ] Nutr 2004;134:1746-53.

Logan C, Zittel T, Striebel S, Reister F, Brenner H, Rothenbacher D, et al.
Changing societal and lifestyle factors and breastfeeding patterns over
time. Pediatrics 2016;137:€20154473.

Mehta UJ, Siega-Riz AM, Herring AH, Adair LS, Bentley ME. Maternal
obesity, psychological factors, and breastfeeding initiation. Breastfeed
Med 2011;6:369-76.

Oddy WH, Li J, Landsborough L, Kendall GE, Henderson S, Downie J.
The association of maternal overweight and obesity with breastfeeding
duration. J Pediatr 2006;149:185-91.

Thompson LA, Zhang S, Black E, Das R, Ryngaert M, Sullivan S, et al.
The association of maternal prepregnancy body mass index with breast-
feeding initiation. Matern Child Health J 2013;17:1842-51.

Turcksin R, Bel S, Galjaard S, Devlieger R. Maternal obesity and breast-
feeding intention, initiation, intensity and duration: a systematic review.
Matern Child Nutr 2014;10:166-83.

Wojcicki JM. Maternal prepregnancy body mass index and initiation and
duration of breastfeeding: a review of the literature. ] Womens Health
(Larchmt) 2011;20:341-7.

Kitano N, Nomura K, Kido M, Murakami K, Ohkubo T, Ueno M, et al.
Combined effects of maternal age and parity on successful initiation of
exclusive breastfeeding. Prev Med Rep 2016;3:121-6.

McDowell MM, Wang CY, Kennedy-Stephenson J. Breastfeeding in the
United States: findings from the national health and nutrition examina-
tion surveys, 1999-2006. NCHS Data Brief; 2008. p. 1-8.

Xiang et al


mailto:Anny.h.xiang@kp.org
mailto:Anny.h.xiang@kp.org
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref1
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref1
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref2
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref2
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref2
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref2
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref2
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref2
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref2
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref3
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref3
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref3
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref4
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref4
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref4
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref5
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref5
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref5
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref6
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref6
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref6
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref7
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref7
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref7
https://www.healthypeople.gov/2020/topics-objectives/topic/maternal-infant-and-child-health/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/maternal-infant-and-child-health/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/maternal-infant-and-child-health/objectives
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref9
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref9
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref10
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref10
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref11
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref11
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref11
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref12
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref12
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref13
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref13
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref13
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref14
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref14
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref14
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref15
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref15
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref15
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref16
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref16
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref17
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref17
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref18
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref18
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref18
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref19
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref19
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref19
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref20
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref20
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref20
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref21
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref21
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref21
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref22
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref22
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref22
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref23
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref23
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref23
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref24
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref24
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref24
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref25
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref25
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref25
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref26
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref26
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref26
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref27
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref27
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref27
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref28
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref28
http://refhub.elsevier.com/S0022-3476(18)31829-8/sref28

May 2019 ORIGINAL ARTICLES

29.

30.

31.

32.

33.

van Rossem L, Oenema A, Steegers EA, Moll HA, Jaddoe VW, Hofman A, 34. Bider-Canfield Z, Martinez MP, Wang X, Yu W, Bautista MP,
et al. Are starting and continuing breastfeeding related to educational Brookey J, et al. Maternal obesity, gestational diabetes,
background? The generation R study. Pediatrics 2009;123:¢1017-27. breastfeeding and childhood overweight at age 2 years. Pediatr
Odom EC, Li R, Scanlon KS, Perrine CG, Grummer-Strawn L. Reasons Obes 2017;12:171-8.

for earlier than desired cessation of breastfeeding. Pediatrics 2013;131: 35. Xiang AH, Black MH, Li BH, Martinez MP, Sacks DA, Lawrence JM,
€726-32. et al. Racial and ethnic disparities in extremes of fetal growth after gesta-
Rollins NC, Bhandari N, Hajeebhoy N, Horton S, Lutter CK, tional diabetes mellitus. Diabetologia 2015;58:272-81.

Martines JC, et al. Why invest, and what it will take to improve breast- 36. Xiang AH, Wang X, Martinez MP, Walthall JC, Curry ES, Page K, et al.
feeding practices? Lancet 2016;387:491-504. Association of maternal diabetes with autism in offspring. JAMA
Cohen SS, Alexander DD, Krebs NF, Young BE, Cabana MD, 2015;313:1425-34.

Erdmann P, et al. Factors associated with breastfeeding initiation and 37. U.S Department of Health and Human Services. The Surgeon General’s Call
continuation: a meta-analysis. ] Pediatr 2018;203:190-6.e21. to Action to Support Breastfeeding. Washington, DC: U.S. Department of
Koebnick C, Langer-Gould AM, Gould MK, Chao CR, Iyer RL, Smith N, Health and Human Services, Office of the Surgeon General; 2011.

et al. Sociodemographic characteristics of members of a large, integrated 38. Henninger ML, Irving SA, Kauffman TL, Kurosky SK, Rompala K,
healthcare system: comparison with US Census Bureau data. Perm ] Thompson MG, et al. Predictors of breastfeeding initiation and maintenance
2012;16:37-41. in an integrated healthcare setting. ] Hum Lact 2017;33:256-66.

50 Years Ago in THE JOURNAL OF PEDIATRICS

Chronic Polyneuritis of Childhood

Tasker W, Chutorian AM. J Pediatr 1969;74:699-708

asker and Chutorian described 17 pediatric patients with suspected chronic inflammatory demyelinating polyra-

diculoneuropathy (CIDP). Two of these patients were ultimately diagnosed with alternative diagnoses (hereditary
neuropathy and metachromatic leukodystrophy). Most of the children in this cohort who received immunomodula-
tory therapy were treated with corticosteroids, with unclear response, although notably, the mean time between onset
of symptoms and initiation of treatment was nearly 2 years.

Pediatric CIDP remains relatively rare overall, but nearly 200 cases have been published since 1980."” There are now
consensus criteria for establishing the diagnosis of pediatric CIDP, which include mandatory clinical, electrodiagnos-
tic, and laboratory criteria. The minimum duration of symptoms for the diagnosis of pediatric CIDP is 4 weeks, in
contrast with a >1-year duration of symptoms for the diagnosis of ”chronic polyneuritis of childhood* 50 years ago.

There are no randomized controlled trials in pediatric CIDP. However, a review of pediatric case series suggests
relatively equal efficacy of intravenous immunoglobulin (IVIG) and corticosteroids when used as initial treatment."”
Combining these case series, 54 of 71 patients (76%) receiving IVIG versus 62 of 76 patients (82%) receiving cortico-
steroids as initial therapy improved without the need for a second-line therapy.

With earlier recognition of pediatric CIDP, prompt initiation of immunomodulatory therapy may contribute to the
improved outcomes noted in more recent case series. The rarity of this disorder limits the ability to study pediatric
CIDP in randomized controlled trials, but a trial of single versus multiple doses of IVIG is planned (Clinicaltrials.
gov; NCT03684018). Despite having more well-defined diagnostic criteria, similar to the cohort of Tasker and Chu-
torian, a subset of the patients in these newer case series who initially meet criteria for definite CIDP are later reclas-
sified with genetic or metabolic disorders, highlighting the importance of reevaluating the initial diagnosis of CIDP in
the setting of evolving clinical symptoms, particularly in those who do not respond to treatment.

Jenna Klotz, MD

Carolina Tesi Rocha, MD

Department of Neurology

Division of Child Neurology and Neuromuscular Medicine
Stanford University School of Medicine

Palo Alto, California
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Table II. Rates of breastfeeding 26 months by birth year and maternal characteristics
N (%yes) 2008 2009 2010 2011 2012 2013 2014 2015
Overall 21698 (45.6%) 22812 (47.2%) 23005 (52.1%) 24242 (57%) 25490 (59.4%) 24307 (69.8%) 26257 (70.8%) 28050 (71.9%)
Race/ethnicity
Non-Hispanic white 5181 (52.6%) 5625 (54.0%) 5953 (59.2%) 6395 (62.5%) 6661 (66.7%) 6402 (74.5%) 6779 (75.6%) 7109 (77.7%)
Non-Hispanic black 1810 (34.3%) 1980 (39.3%) 1897 (44.3%) 1925 (53.4%) 1861 (53.9%) 1805 (63.9%) 1818 (67.1%) 1835 (66.4%)
Hispanic 11332 (42.5%) 11626 (42.9%) 11434 (47.2%) 11854 (52.1%) 12342 (53.4%) 11797 (66.1%) 13029 (66.7%) 14144 (66.9%)
Other 437 (49.0%) 342 (53.5%) 491 (57.8%) 507 (62.1%) 751 (61.8%) 780 (72.4%) 823 (72.3%) 865 (77.8%)
Asian and Pacific Islander 2938 (51.6%) 3239 (55.2%) 3230 (60.1%) 3561 (64.3%) 3875 (68%) 3523 (76.1%) 3808 (78.0%) 4097 (80.3%)
Age at delivery
15-19y 1056 (30.4%) 958 (31.5%) 950 (35.6%) 834 (38.2%) 822 (42.2%) 692 (52.9%) 682 (54.7%) 590 (59.8%)
20-24y 3240 (37%)  3235(36.4%) 3031 (42%) 3142 (45.7%) 3280 (48.4%) 3098 (59.9%) 3225 (61.8%) 3388 (60.7%)
25-29y 6347 (44.7%) 6725 (46.8%) 6626 (50.9%) 6904 (55.7%) 6939 (57.9%) 6513 (68.6%) 6995 (69.5%) 7414 (70.1%)
30-34y 6549 (49.6%) 7103 (51.8%) 7353 (55.7%) 8082 (61.9%) 8603 (63.5%) 8399 (73.5%) 9243 (74.3%) 9840 (75.9%)
35-39y 3654 (50.3%) 3861 (51.7%) 4027 (57.8%) 4231 (61.4%) 4730 (63.8%) 4537 (73.4%) 4955 (73.6%) 5546 (75.2%)
40-55y 852 (52.5%) 930 (50.9%) 1018 (56.3%) 1049 (58.1%) 1116 (62.4%) 1068 (71.9%) 1157 (73.9%) 1272 (72.6%)
Prepregnancy obesity
Under 499 (49.1%) 600 (47.7%) 554 (56.1%) 541 (59.0%) 613 (61.7%) 598 (71.4%) 634 (74.3%) 605 (73.2%)
Normal 9577 (49.6%) 9911 (51.2%) 10154 (57.1%) 10692 (61.5%) 11452 (64.4%) 10693 (74.2%) 11539 (74.8%) 12077 (76.7%)
Over 6184 (44.7%) 6424 (47.1%) 6510 (51.6%) 6887 (56.6%) 6979 (58.4%) 6876 (68.8%) 7398 (70.1%) 7984 (71.2%)
Obese 5438 (30.3%) 5877 (40.5%) 5787 (43.5%) 6122 (49.2%) 6446 (51.3%) 6140 (63.0%) 6686 (64.4%) 7384 (64.7%)
Parity
0 8470 (44.3%) 9454 (47.2%) 7245 (53.5%) 7930 (59.2%) 8290 (62.1%) 7353 (70.7%) 7930 (71.2%) 8279 (72.9%)
1 6007 (44.8%) 6372 (46.4%) 7740 (52.1%) 8145 (57.3%) 8597 (60.4%) 8157 (69.9%) 8905 (71.4%) 9619 (72.0%)
>1 5546 (44.8%) 5637 (47.5%) 5761 (50.6%) 5952 (54.8%) 5949 (55.3%) 5335 (69.1%) 5761 (70.2%) 6469 (70.4%)
Unknown 1675 (57.5%) 1349 (50.0%) 2259 (51.2%) 2215 (53.6%) 2654 (56.7%) 3462 (68.8%) 3661 (69.5%) 3683 (71.9%)
Education
=High school 7736 (39.5%) 7770 (39.4%) 7206 (43.8%) 7159 (48.9%) 7006 (49.3%) 6404 (63.3%) 6763 (64.0%) 7041 (64.2%)
Some college 6460 (40.8%) 6834 (43.4%) 6962 (45.9%) 7396 (52.0%) 7921 (53.6%) 7572 (64.6%) 8262 (66.3%) 8961 (66.7%)
College or higher 7502 (55.9%) 8208 (57.7%) 8837 (63.7%) 9687 (66.8%) 10563 (70.4%) 10331 (77.7%) 11232 (78.3%) 12048 (80.3%)
. W

children (1 child per woman)

Table V. Rate difference in rates of breastfeeding >= 6 months associated with maternal characteristics for 159 333

o

Bivariate model*

Multivariate model”

Year of infant birth
\

Variables Rate difference (95% CL) P value Rate difference (95% CL) P value
Race/ethnicity

Non-Hispanic white Reference Reference

Non-Hispanic black —13.4% (—14.4%, —12.4%) <.0001 —7.5% (—8.5%, —6.5%) <.0001

Hispanic —10.7% (—11.3%, —10.1%) <.0001 —4.7% (—5.3%, —4.1%) <.0001

Asian and Pacific Islander 1.2% (0.4%, 1.9%) .004 —2.5% (—3.3%, —1.7%) <.0001

Other —2.2% (—3.8%, —0.6%) .006 —0.3% (—1.9%, 1.3%) 7
Maternal age at delivery

25-29y Reference Reference

15-19y —15.1% (—16.4%, —13.8%) <.0001 —11.4% (—12.7%, —10%) <.0001

20-24y —8.9% (—9.7%, —8.1%) <.0001 —5.5% (—6.3%, —4.7%) <.0001

30-34y 5.0% (4.4%, 5.7%) <.0001 3.2% (2.6%, 3.9%) <.0001

35-39y 4.8% (4.0%, 5.5%) <.0001 3.8% (3.0%, 4.5%) <.0001

40-55y 4.1% (2.9%, 5.4%) <.0001 4.1% (2.8%, 5.4%) <.0001
Prepregnancy BMI

Normal Reference Reference

Underweight —2.1% (—3.7%, —0.5%) .01 —0.4% (—2.0%, 1.2%) .6

Overweight —5.0% (—5.6%, —4.5%) <.0001 —3.2% (—3.8%, —2.7%) <.0001

Obese —11.3% (—11.9%, —10.7%) <.0001 —8.0% (—8.7%, —7.4%) <.0001
Parity

0 Reference Reference

1 —2.2% (—2.8%, —1.6%) <.0001 —1.8% (—2.4%, —1.2%) <.0001

>1 —3.0% (—3.6%, —2.3%) <.0001 —1.4% (—2.1%, —0.7%) .0002

Unknown —0.1% (—0.9%, 0.7%) 8 1.1% (0.3%, 1.9%) .006
Education

High school or less Reference Reference

Some college 2.5% (1.9%, 3.1%) <.0001 0.9% (0.2%, 1.5%) .008

College or higher 17.6% (17.1%, 18.2%) <.0001 11.4% (10.7%, 12.1%) <.0001

3.9% (3.8%, 4.0%) <.0001

*Adjusted for year of infant birth.

tAdjusted for year of infant birth and the other four maternal characteristics in the model.
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Table VI. Model fitting of maternal characteristics for 159 333 children (1 child per woman)
Statistics Education Age at delivery Prepregnancy BMI Race/ethnicity Parity
Change in QIC*
Adjusted for YOB —4234 —2337 —1433 —2142 —116
Adjusted for YOB, education —774 —687 —637 —36
Adjusted for YOB, education, age —894 —539 —-132
Adjusted for YOB, education, age, BMI —356 —88
Adjusted for YOB, education, age, —69
BMI, race/ethnicity
x? of full model 1309.27 737.32 604.21 303.55 58.78
Degree of freedom 2 5 3 4 3
P value for each <.0001 <.0001 <.0001 <.0001 <.0001 )
\

YOB, year of birth.
*Change in QIC of adjusted model with maternal covariate minus adjusted model without maternal covariate, bigger decrease in QIC means better model fit for the tested variable.
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