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RESULTS

BACKGROUND
Wheezing is a high-pitched whistling sound made while breathing and is common during the preschool
years with approximately 50% of children experiencing at least one wheezing episode during the first six
years of life (1). While many children with episodic wheezing in early life experience a benign long-term
prognosis, a substantial proportion will develop childhood persistent asthma (1). Many potential risk factors
for childhood wheezing and subsequent asthma have been identified including shorter breastfeeding
duration, younger gestational age (1), ethnicity, family history of asthma, family socioeconomic status,
maternal smoking during pregnancy, exposure to smoking after birth (2), molds in the home, and pets (3).
Breastfeeding, in particular, has been shown to protect against wheezing, asthma, and respiratory tract
infections (2) (4), although this protective influence varies according to breastfeeding exclusivity, duration,
and child’s age.
This presentation explores the influence of breastfeeding duration and other factors on wheezing in children
at 6, 12, 18 and 24 months using data from the National Children’s Study (NCS) Archive. The NCS Archive
(https://ncsarchive.s-3.net/bioshare/) maintains the data from the NCS Vanguard Study — a pilot study for a
planned large-scale epidemiological birth cohort of children (and their parents) to examine environmental
influences on child health and development. The Vanguard Study enrolled and followed over 5400 birth
families from preconception to 42 months across 43 counties in the U.S between 2009 and 2014.

METHODS
STUDY SAMPLE

Table 1 presents the percentages of the response variable reported wheezing at
each visit: 6, 12, 18 and 24 months. The percentage of yes responses ranges from
10% (at 24 months) to 19% (at 6 months).

Table 1. By visit, caretaker response to ‘In the past 3 months (since birth
for 6 month visit), has the child had wheezing or whistling in the chest?’

Visit

Table 2 presents the results of the logistical regressions, by visit. All covariates are entered into the models to predict wheezing:
breastfeeding status, child gender, gestational age, maternal ethnicity-race, pets, mold, cockroaches, smokers in the home, maternal
asthma, maternal smoking during pregnancy, and household income. This table lists the covariates that are significant at p<.05 only
and includes odds ratios and p values.
At the 6 month visit, never breastfeeding or breastfeeding less than 6 months (vs. breastfeeding at 6 months), 32-37 weeks gestational
age (vs. term), maternal asthma and lower annual household income predict wheezing. At the 12 month visit, mothers who are
Hispanic or Non-Hispanic Black (vs. Non-Hispanic White), cockroaches in the home and maternal asthma predict wheezing. At the 18
month visit, breastfeeding less than 6 months (vs. breastfeeding at 6 months) and no pets in the home predict wheezing. Finally, at 24
months, mold inside the home and maternal asthma predict wheezing.

Reported
Wheezing: No
(%)

Reported
Wheezing: Yes
(%)

Total N

81%

19%

2,715

Table 2. Logistical Regression Results: Significant Covariates of Reported Wheezing, by Visit

2,393

6 Month Visit

18 Month Visit

85%

15%

1,791

Note: Only covariates with p<.05 are shown in the tables. Full list of potential covariates examined at each visit: breastfeeding status, child
gender, gestational age, maternal ethnicity-race, pets, mold, cockroaches, smokers in the home, maternal asthma, maternal smoking
during pregnancy, household income.

24 Month Visit

90%

10%

1,858

6 Month Visit (no mold data available):

12 Month Visit

84%

16%

The sample sizes in this table reflect the number of mother-child dyads with nonmissing responses to the wheezing variable at each visit from the total cohort of
2,841 mother-child dyads.

The response variable is the Yes/No answer to the question asked at the 6 month, 12 month, 18 month and
24 month visits: ‘In the past 3 months (since birth for 6 month visit), has the child had wheezing or whistling
in the chest?’

INDEPENDENT VARIABLES
The primary independent variable is breastfeeding status (Never Breastfed, Breastfed Less Than 6 Months,
and Breastfed at 6 Months) which is based on two questions asked on the 6 months self-administered
questionnaire: “Did participant ever breastfeed baby?” and “Is baby currently being breastfed?”.
Several covariates associated with respiratory issues were also culled from the 6, 12, 18 and 24 month visits:
Yes/No answers to the questions ‘Are there any pets that spend any time inside your home?’, ‘In the last
6 months, has Participant seen cockroaches in the home?’, ‘In the last 6 months, has Participant seen any
mold or mildew on walls or other surfaces, other than the shower or bathtub, inside the home?’, ‘How many
smokers live in the home (including Participant)?’.
Other covariates are child gender, gestational age at birth (22-31 weeks, 32-37 weeks, 38+ weeks), maternal
ethnicity-race (Hispanic, Non-Hispanic Black, Non-Hispanic White, Non-Hispanic Other), maternal asthma
(Yes/No), maternal smoking during pregnancy (Yes/No) and household annual income (less than $30,000,
$30,000 – $49,999, $50,000 – $99,999, $100,000+).

STATISTICAL ANALYSES
Data are modeled using logistical regression. All analyses are run separately by visit: 6, 12, 18 and 24 months.
All statistical analyses use SAS Version 9.4 (SAS Institute, Inc., Cary, NC): PROC FREQ, PROC SGPLOT and
PROC SURVEYLOGISTIC (Cluster=County; 5% level of significance). Sampling weights are not used due to
unavailability of weights with the NCS Vanguard Study.

Figure 1 presents, by visit, the percentages of reported wheezing within each
breastfeeding status. At each visit a consistent gradient is observed, with the
largest percentage of no wheezing responses are within the still breastfeeding
at 6 months group and the largest percentage of wheezing responses are within
the never breastfed group.

Figure 1. Percentage of Children With Wheezing Within Each
Breastfeeding Status, by Visit
Percent of Children with Wheezing

RESPONSE VARIABLE

25
20

Effect
Breastfeeding Status: Never breastfed
vs Breastfeeding at 6 months

Point
Estimate

95%
Confidence
Limits

p

1.913 1.418 2.579

Breastfeeding Status: Breastfed < 6
months vs Breastfeeding at 6 months

1.476 1.093 1.993 0005

Gestational Age: 22–31 weeks vs 38+
weeks

1.191 0.333 4.264 .0430

Gestational Age: 32–37 weeks vs 38+
weeks

1.440 1.070 1.940

Maternal Asthma: Yes vs No

1.442 1.065 1.954 .0193

Household Income: Less than $30,000
vs $100,000 +

1.838 1.099 3.077 .0293

Household Income: $30,000 to $49,999
vs $100,000 +

1.382 0.823 2.321

Household Income: $50,000 to
$99,999 vs $100,000 +

1.642 1.204 2.237

18 Month Visit:

15

Effect

5
Breastfeeding Status: Never breastfed
vs Breastfeeding at 6 months

6 months

1 Never breastfed

12 months

Visit

18 months

24 months

Breastfeeding Status
2 Breastfed less than 6 months
3 Breastfeeding at 6 months

Effect

Point
Estimate

95%
Confidence
Limits

p

Maternal Ethnicity-Race: Hispanic vs
Non-Hispanic White

2.043 1.412 2.955 .0040

Maternal Ethnicity-Race: NonHispanic Black vs Non-Hispanic White

1.634 1.132 2.359

Maternal Ethnicity-Race: Non-Hispanic
Other vs Non-Hispanic White

1.234 0.842 1.807

Roaches in the home: Yes vs No

1.530 1.097 2.132 .0135

Maternal Asthma: Yes vs No

1.487 1.040 2.128 .0306

24 Month Visit:
Odds Ratio Estimates

Odds Ratio Estimates

10

0

Odds Ratio Estimates

Odds Ratio Estimates

The study sample for this presentation consists of 2,841 mother-child dyads.
With respect to the primary independent variable, breastfeeding status, 17% of
the children were never breastfed; 38% were breastfed for less than 6 months;
and 45% were still breastfeeding at 6 months.

12 Month Visit (no pet data available):

Point
Estimate

95%
Confidence
Limits

p

1.625 0.990 2.667
.0084

Breastfeeding Status: Breastfed < 6
months vs Breastfeeding at 6 months

1.679 1.219 2.312

Pets in the home: Yes vs No

0.663 0.464 0.949 .0257

Effect

Point
Estimate

95%
Confidence
Limits

p

Mold in the home: Yes vs No

2.150 1.147 4.030 .0184

Maternal Asthma: Yes vs No

1.940 1.194 3.153 .0089

CONCLUSIONS
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Wheezing is a common early childhood
symptom that can lead to persistent
asthma in some children. The presence
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wheezing declines from 6 months to
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wheezing at 6, 12, 18 and 24 months
encompassing both static predictors
and time variant predictors.
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The predictor that occurs most often
across visits is maternal history of
asthma (at 6, 12 and 24 months). While
this is not a modifiable variable, the
variable that occurs the next most
often is breastfeeding duration (at 6
and 18 months) which is a modifiable
and protective factor. Extended
breastfeeding lowers the risk of
wheezing. The predictors that each
occur once across visits as potential risk
factors for wheezing are low income,
mother’s ethnicity-race (Hispanic or
Non-Hispanic Black), prematurity,
cockroaches and mold in the home;
whereas pets in the home appear to
have a protective influence.
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