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Abstract

Background—Children born extremely preterm are at increased risk of learning limitations

Aim—To identify the antecedents of learning limitations of children born extremely preterm.

Study design—Prospective observational study from birth to age 10 years. Variables entered 

into the multinomial logistic regression analyses were ordered temporally, with the earliest 

occurring predictors/covariates of each learning limitation risk entered first and not displaced by 

later occurring covariates.

Subjects—874 children who were born before the 28th week of gestation

Outcome measures—A reading limitation was defined as a score one or more standard 

deviations below the expected mean on the WIAT-III Word Reading and a mathematics limitation 

was defined as a similarly low score on the Numerical Operations component.

Results—56 children had a ‘reading ONLY’ limitation, 132 children had a ‘math ONLY’ 

limitation and 89 children had ‘reading AND math’ limitations. All risk profiles included an 

indicator of socioeconomic disadvantage (e.g., mother’s “racial” identity and eligibility for 

government-provided health care insurance), an indicator of newborn’s immaturity/vulnerability 

(e.g., high illness severity score, receipt of hydrocortisone, and/or ventilator-dependence at 36 

weeks post-menstruation), and all but the math only limitation included an indicator of fetal 

growth restriction and inflammation (i.e., pregnancy urinary tract infection or late ventilator-

dependence).
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Conclusions—The themes of socioeconomic disadvantage and immaturity/vulnerability 

characterize all three risk profiles, while the themes of fetal growth restriction and inflammation 

are characteristic of a reading limitation only, and the reading and math limitations entity.
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extremely preterm; school performance; learning disabilities; mathematics; reading; special 
educational needs

1. INTRODUCTION

Children born very preterm are at higher risk of reading and math limitations than children 

born at term [1]. Why should this be?

In the general pediatric population, the antecedents of mathematics limitations include low 

socioeconomic status (SES) [2], and its correlate African-American identification [2]. 

Among children born preterm, the antecedents of mathematics limitations include 

socioeconomic disadvantage [1], and its correlates cigarette smoking during pregnancy [3], 

as well as indicators of immaturity (low gestational age, and not receiving breast milk while 

in the neonatal unit) [1], and inflammation, including bronchopulmonary dysplasia/chronic 

lung disease of prematurity (BPD/CLD) [3], (need for) postnatal dexamethasone therapy to 

reduce the risk of BPD/CLD [4], and necrotizing enterocolitis (NEC) requiring surgery or 

drainage [1].

The antecedents of reading limitations in the general population include socioeconomic 

disadvantage [2], and a correlate, African-American identification [2]. Low socioeconomic 

position is also an antecedent of reading limitations among children who had very low birth 

weight [5], and among children born before the 26th week of gestation [1]. Other 

antecedents of low reading scores in this very high risk group of former extremely low 

gestational age newborns (X-ELGANs), included indicators of immaturity (low gestational 

age, no receipt of breast milk, neonatal illnesses, duration of stay in neonatal unit), and 

indicators of inflammation (NEC requiring surgery or drainage) [1].

Among children born preterm or at a very low birth weight, a larger literature is devoted to 

the correlates of broad, often variously-defined learning limitations categorized as grade 

failure [6], special educational needs [7], use of special services [6], learning problems [8], 

placement in a special classroom [9], educational impairment [9], low teacher rating of 

academic achievement [9], and school difficulties [10], Almost all of these identified low 

gestational age and/or low birthweight as the prime risk factor. “Small-for-gestational-age” 

(lowest decile birth weight for gestational age) also placed the very preterm newborn at 

increased risk of school difficulties [10], and need for special education [11]. In the studies 

that evaluated socioeconomic status, socioeconomic disadvantage [6, 9] were also associated 

with sub-optimal academic achievement.

We sought to identify the antecedents of reading and math limitations in X-ELGANs and to 

see in what ways the risk profiles of learning limitations among 10-year children born 

extremely preterm were similar to, or different from, the risk profiles of structural and 

Leviton et al. Page 2

Early Hum Dev. Author manuscript; available in PMC 2019 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



functional indicators/correlates of brain damage. We were able to do this because the 

ELGAN Study evaluated 732 X-ELGANs at age 10 years who had an IQ ≥ 70 and 

assessments of the Word Reading and Numerical Operations components of the WIAT-III. 

We limited the analyses reported here to those with an IQ ≥ 70 because we wanted to 

identify the antecedents of reading and math limitations and not the antecedents of low IQ.

2. METHODS

2.1 Participants

The ELGAN study is a multi-center observational study designed to identify characteristics 

and exposures associated with increased risk of structural and functional neurologic 

disorders in extremely preterm infants [12]. During the years 2002–2004, women delivering 

before 28 weeks gestation at one of 14 participating institutions were asked to enroll in the 

study. A total of 1249 mothers of 1506 ELGANs consented to participate (Table 1). 

Enrollment and consent processes were approved by the individual institutional review 

boards.

Ten years later, we invited 966 children to return for an age-appropriate assessment of 

cognition, executive function, behaviors, and achievement. They were selected because the 

concentrations of inflammation-related proteins in their blood collected during the first 

postnatal month had been measured. Of these 966 children, 889 (92%) returned for follow 

up and 874 were administered the neurocognitive tests. Enrollment and consent procedures 

for this follow up study were approved by the institutional review boards of all participating 

institutions.

2.2 Antedecents

Information about the characteristics and exposures considered potential antecedents is 

included in the appendix, as are tables that contain each of the candidates, and summary text 

describing the contents of the tables.

2.3 Procedures at age 10 years

The families of all children whose development was assessed at age 2 years were contacted 

by mail and then by phone to invite them to participate in the 10-year follow up. Lost to 

follow-up families were searched for on state vaccination registries, and other openly-

available websites. Facebook was also used where approved by the local institution’s 

institutional review board.

Families willing to participate were scheduled for one visit during which all of the measures 

reported here were administered in 3 to 4 hours, including breaks. The assessments were 

selected to provide the most comprehensive information about neurocognitive and academic 

function in one testing session.
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2.4 General cognitive ability

General cognitive ability (or IQ) was assessed with the School-Age Differential Ability 

Scales–II Verbal and Nonverbal Reasoning scales [13]. We required that children have 

scores of 70 or higher on both scales to be included in our sample for these analyses.

2.5 Academic Function

The Wechsler Individual Achievement Test-III (WIAT-III) provides grade- and age-adjusted 

standard scores for the Word Reading and Numeric Operations subtests [14]. As have others,

[15–17] we defined each learning limitation as a Z-score ≤ −1 (i.e., below the 16th centile, 

which is equivalent to a score ≤ 85) on a grade-based WIAT-III achievement test. Thus, we 

identified four mutually-exclusive groups, reading limitation only (Word Reading Z-scores ≤ 

−1, Numerical Operations Z-scores > −1), math limitation only (Numerical Operations Z-

scores ≤ −1, Word Reading Z-scores > −1), both reading and math limitations (Word 

Reading Z-scores ≤ −1, Numerical Operations Z-scores ≤ −1), and neither limitation (Word 

Reading Z-scores > −1, Numerical Operations Z-scores > −1) (Table 1).

2.6 Data analyses

We evaluated the generalized form of the null hypotheses that each of the three learning 

limitations is not associated with any maternal, pregnancy, delivery, or postnatal 

characteristic or exposure in children who did not have a major impairment in cognitive 

function (DAS ≥ 70). We began with univariate analyses (Appendix Tables 1–9), which 

identified candidate variables for the multivariate logistic regression analyses (Table 2). 

Because postnatal phenomena can be influenced by antepartum phenomena, the variables 

entered into the multinomial logistic regression analyses were ordered temporally, with the 

earliest occurring predictors/covariates of each learning limitation risk entered first and not 

displaced by later occurring covariates [18].

We used a step-down procedure seeking a parsimonious solution without interaction terms. 

The contributions of relevant variables are presented as risk ratios with 95% confidence 

intervals. The risk ratio for each variable expresses the increased or decreased risk of each 

learning limitation in one category of a characteristic or exposure relative to the other.

3. RESULTS

3.1 Sample description (Table 1)

Of the 889 children who returned at age 10 years, 732 had an IQ of at least 70 and 

completed the WIAT-III assessment. Of these children, who comprise the sample for this 

report, 56 are identified as having a reading limitation only (defined as a Word Reading Z-

score ≤ −1 and a Numerical Operations Z-score > −1), 132 as having a math limitation only 

(i.e., Numerical Operations Z-score ≤ −1 + Word Reading Z-score > −1), and 89 as having 

both reading and math limitations (i.e., Word Reading Z-score ≤ −1 + Numerical Operations 

≤ −1).
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3.2 Univariable analyses (Appendix Tables 1–9)

The Appendix tables display the prevalences of the three learning limitation entities among 

children classified by maternal, pregnancy, and newborn characteristics.

In this sample, 8% of children had a reading limitation, 18% had a math limitation, and 12% 

had both reading and math limitations. We identify higher prevalences as a prevalence that is 

5 percentage points higher than these (e.g., 13% for reading, 23% for math, and 17% for 

both).

Rather than go through each table individually, we grouped the findings in two ways. First, 

we identified all the variables that are associated with each learning limitation. These 

findings are presented in the Appendix.

3.3 Themes (Appendix Tables 1–9)

Then, we grouped the variables that fit each of several themes. This approach is especially 

important because the univariate analyses in Appendix Tables 1–9 are preparation for the 

multinomial, time-oriented regression (Table 2), which models the risk of the 3 mutually-

exclusive but highly related learning limitations. In multinomial regression models, one set 

of antecedent variables is considered for all 3 learning limitation entities.

In presenting these themes, we retain the identification of each variable with each learning 

limitation with initials: R for reading, M for math, and B for both reading and math.

3.3.1 Theme #1: socioeconomic disadvantage—The indicators/correlates of 

mother’s low SES include Black self-identification (M, B), Hispanic self-identification (M, 

B), no more than a high school education (M, B), single marital status (B), public insurance 

(M,B), smoked during pregnancy (B) or exposure to the smoke of others during pregnancy 

(M).

3.3.2 Theme #2: inflammation—We divide inflammation into 2 categories, antenatal 

and postnatal. Among the indicators of antenatal inflammation are mother-reported vaginal/

cervical (M), urinary tract (R), and/or periodontal infection (R,B), as well as consumption of 

a non-steroidal anti-inflammatory drug (which can be an indicator of the mother’s fever or 

malaise) (B), recovery from the placenta of two or more organisms (B), Mycoplasma species 

(B), and/or vaginal organisms (B). Cervical insufficiency (M), which is often accompanied 

by inflammation, especially when extremely preterm birth occurs [19], is also included here.

Among the indicators of postnatal inflammation are tracheal colonization (M), early (first 

postnatal week) bacteremia (M), necrotizing enterocolitis (B), and isolated intestinal 

perforation (which can have inflammation-related antecedents) [20] (M).

3.3.3 Theme # 3: immaturity—Low gestational age (B) has many correlates that we 

view as conveying risk information that is similar to that provided by low gestational age. 

Here we find learning limitations associated with low birth weight (M), high illness severity 

scores (SNAPPEs) (B), which we view as indicators of physiologic instability associated 

with immaturity [21], low blood pressure (lowest Q lowest MAP) (M), blood gas exchange 
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instability [22] (highest quartile highest PaO2 on 2 of the first 3 postnatal days (M), lowest 

quartile PaO2 on day 7) (M), (need for) postnatal hydrocortisone (R), pneumothorax (M), 

pulmonary hemorrhage (M), necrotizing enterocolitis (B) and isolated intestinal perforation 

(M), prethreshold retinopathy of prematurity (R), and severe lung disease at 36 weeks post-

menstrual age requiring ventilation assistance as well as supplemental oxygen (M, B). Of 

course, each of these has the potential to reflect risk information beyond that provided by 

immaturity.

3.3.4 Theme #3: fetal growth restriction—Although low birth-weight Z-score defines 

fetal growth restriction (M), several correlates of fetal growth restriction were also 

associated with learning limitations. These include maternal aspirin consumption during 

pregnancy [23] (M), fetal stem vessel thrombosis (fetal thrombotic vasculopathy) [24] (B), 

placenta infarct and decidual hemorrhage/fibrin deposition [25] (M), and fetal indication for 

extremely preterm delivery [26] (M,B).

3.4 Multinomial time-oriented risk models (Table 2)

3.4.1 Theme #1: Sociodemographic—On multivariable analyses, the four themes are 

represented by just a few variables. The low socioeconomic state is represented by just two. 

Black self-identification is identified as an antecedent of the reading only, and the math only 

limitations, while government-provided medical care insurance is an antecedent of the math 

only limitations and the both limitations entity.

3.4.2 Theme #2: inflammation—Only one indicator of antenatal inflammation, 

pregnancy urinary tract infection, was associated with the reading only limitation, and only 

one indicator of postnatal inflammation, severe bronchopulmonary dysplasia/chronic lung 

disease (BPD/CLD), was associated with the reading and math limitations entity.

3.4.3 Theme # 3: Immaturity/vulnerability—A high Score for Neonatal Acute 

Physiology with Perinatal Extension-II (SNAPPE-II), an indicator of physiologic instability/

immaturity, was associated with increased risk of the math only limitation and the combined 

(reading and math) limitation, while severe BPD/CLD was associated with increased risk of 

the combined limitations entity, and the apparent need for postnatal hydrocortisone, a 

predictor of BPD/CLD [27], was associated with the reading only limitation.

3.4.4 Theme # 4: Fetal growth restriction—In the ELGAN Study larger sample, fetal 

growth restriction is a risk factor for BPD/CLD [28]. Thus, the association of severe 

BPD/CLD with the combined limitations entity probably conveys information about fetal 

growth restriction, just as the need for hydrocortisone, which is an antecedent of the reading 

only limitation, is likely an indicator that the newborn is at heightened risk of BPD/CLD 

[27], and therefore an indicator of fetal growth restriction.

4. DISCUSSION

Our main finding is that the risk profiles of the reading only limitation, math only limitation, 

and both reading and math limitations are similar in some ways, and different in other ways. 

All risk profiles include an indicator/correlate of low SES(i.e., Black identification or 
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eligibility for government-provided medical care insurance) and an indicator of immaturity/

vulnerability (i.e., high illness severity score, or receipt of hydrocortisone). Only the reading 

only limitation included an antenatal inflammation variable (i.e., maternal urinary tract 

infection during the pregnancy), while only the both reading and math limitations entity 

included a variable that reflected immaturity/vulnerability, fetal growth restriction, postnatal 

inflammation and other exposures (i.e., severe bronchopulmonary dysplasia, defined as the 

need for ventilation assistance and supplemental oxygen at 36 weeks post-menstrual age).

4.1 Methodologic issues

4.1.1 possible selection bias—Figure 1 indicates where sample attrition occurred. The 

332 children not available at age 10 years overwhelmingly represent loss to follow-up. This 

loss of 28% of the sample over a 10 year interval is an attrition rate of <3% per year. This 

loss and the 8% loss of children of contacted parents who declined to bring their children for 

the 10-year assessment is higher among families with characteristics of those who are at 

socioeconomic disadvantage than among others. In light of this selection bias, the most 

likely implication of our findings is that they might not be generalizable to children of 

families with socioeconomic burdens.

4.1.2 categorization of learning limitations—No discontinuity or sharp break in 

WIAT-III Word Reading scores separates those with a reading limitation from their peers 

who are better readers.[29] The same holds for scores on the WIAT-III Numerical 

Operations assessment. As epidemiologists most interested in disorders that limit function, 

we acknowledge that measures of a function represent a continuum, and yet feel the need to 

establish a cut-off that will allow us to identify the antecedents of dysfunction. In doing so, 

we are continuing the tradition established in the study of such other continuous measures as 

blood pressure (e.g., hypertension), blood sugar (e.g., diabetes mellitus), and eye pressure 

(e.g., glaucoma).

4.1.3. multinomial time-oriented risk models—Multinomial models are most 

appropriate when multiple, related, but mutually-exclusive entities are being evaluated. This 

allows those who have none of the disorders to serve as the common referent group.

Time-oriented models introduce variables in the sequence of their occurrence or 

identification. These models evaluate the contribution of later-occurring exposures and 

characteristics in light of earlier-occurring exposures and characteristics. For example, 

variables that are correlates/consequences of immaturity, such as the need for prolonged 

ventilation, convey information about low gestational age or other indicators of immaturity. 

If low gestational age or another very early indicator of immaturity is already in the model, 

prolonged ventilation will be identified as a risk factor only if is provides supplemental risk 

information.

4.1.4. heterogeneity of categorization of learning limitations—We acknowledge 

that each of the three learning limitation entities is an amalgam of dysfunctions. Because 

each form of dysfunction might have its own risk profile, our lumping them together 
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impedes our ability to identify specific risk profiles, and increases the likelihood of our not 

identifying anything associated with the broader group of dysfunctions.

4.1.5. multifactorial view of risks of a disease, disorder, or dysfunction—The 

multifactorial view best explains the multiple contributions to the risk of any disorder. In the 

ELGAN Study, multifactorial etiology is probably best exemplified by low mental 

development index of the Bayley Scales-II, whose risk is increased among children who had 

indicators/correlates of low socioeconomic status [30, 31], immaturity [30], were growth 

restricted at birth [31, 32], were exposed to antenatal inflammation [33], and had systemic 

inflammation [33, 34]. These observations facilitate our acceptance of a multifactorial view 

of the etiology of learning disorders, even among children with an IQ in the normal range.

4.1.6. limitations and strengths—Among our limitations is our classifying all reading 

and all math limitations as if they were homogeneous entities. They are not. In addition, our 

definition of a limitation as one or more standard deviations below the mean on a single 

achievement assessment probably adds to the heterogeneity by including as limited, children 

who though not gifted, might not really be functionally limited. Because of the 

socioeconomic contributions to recruitment bias, our findings might not be generalizable to 

populations of children whose families are challenged by socioeconomic burdens. Our 

strengths include the prospective design, the quality of the antecedent information, and a 

large number of high-risk children.

4.2. Themes

We emphasize themes rather than individual variables because of the interrelatedness of 

many of the variables in this dataset. Each variable is seen as a surrogate for other variables 

subsumed within each theme. Our interpretations of our findings are in keeping with other 

studies. Here we review the studies that support each of the four themes.

4.2.1 Theme #1: Sociodemographic—Poverty and its correlates have been associated 

in many observational and correlational studies with sub-optimal academic success 

(presumably among children born at term) [35]. Academic limitations appear to be 

especially pronounced in very preterm children born into low socioeconomic families [1, 36, 

37]. The available evidence suggests that the interaction between low SES and very preterm 

birth is at least additive (i.e., greater than the sum of the effects of each of these two 

variables/characteristics) [36], and possibly multiplicative [37].

4.2.2 Theme #2: Inflammation—Both antenatal [38] and postnatal [39] inflammation 

are associated with increased risk of brain damage among very preterm newborns, and 

preterm children who have brain abnormalities are more likely than others to have learning 

limitations. [1, 40] Thus, one would expect that children born extremely preterm and 

exposed to inflammatory stimuli are at increased risk of learning limitations. Nevertheless, 

we are not aware of studies of perinatal inflammation and learning disorders.

Pregnancy genitourinary tract infection was associated in one study with low scores on the 

Cognitive Composite, Language Composite, and Receptive Language components of the 
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Bayley Scales-III at age 2 years among children born very preterm [41]. We know of no 

other report of antenatal inflammation antecedents of learning disorders.

Bronchopulmonary dysplasia, an indicator of postnatal inflammation [42], has been 

associated with multiple manifestations of impaired brain development [43], but to our 

knowledge, not with learning limitations among children whose IQ is in the normal range. 

On the other hand, postnatal receipt of a steroid, which is often a correlate of the risk of 

bronchopulmonary dysplasia [44], has been identified as a risk factor for low reading scores 

among children born before the 26th week of gestation [1]. Necrotizing enterocolitis 

requiring surgery or drainage has also been identified as a risk factor for low scores on 

reading and mathematics assessments in this very high risk group [1].

4.2.3 Theme # 3: Immaturity/vulnerability—We have argued elsewhere that low 

gestational age is a surrogate for many developmental processes associated with 

vulnerability to organ damage and limited repair. Others have reported that selected stages of 

cerebral white matter oligodendrocyte maturation are especially vulnerable [45].

In a large study of 11-year-old children born before the 26th week of gestation, admission 

temperature less than 35°C, and long duration of stay in the neonatal unit, two indicators of 

relative immaturity, were associated with increased risk of low scores on mathematics [1]. In 

addition, because the risks of cranial ultrasound abnormalities, bronchopulmonary dysplasia, 

and necrotizing enterocolitis are highest in the least mature, the association of neonatal 

disorders with low scores on both reading and mathematics assessments can also be viewed 

as additional support for contributions of immaturity/vulnerability to the risk of learning 

limitations among X-ELGANs who have IQs in the normal range.

4.2.4 Theme # 4: Fetal growth restriction—Not only is fetal growth restriction an 

antecedent of brain damage [46], and low scores on language components of the Bayley 

Scales-III at age 2 years among children born very preterm [41], it also appears to place the 

newborn at increased risk of systemic inflammation [47].

4.3 Limitations and strengths

4.4. Conclusion

A multinomial model that includes information about socioeconomic disadvantage, 

immaturity, fetal growth restriction, and inflammation best accounts for the heightened risk 

of learning limitations among X-ELGANs. The risk profiles of reading only, math only, and 

the combination of reading and math limitations appear more alike than different.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Among 10-year old children born extremely preterm, the risk profiles of a 

‘reading ONLY’ limitation, a ‘math ONLY’ limitation, and the combination 

of ‘reading AND math’ have similarities and differences

• All risk profiles included an indicator of socioeconomic disadvantage and an 

indicator of newborn’s immaturity/vulnerability

• An indicator of fetal growth restriction and inflammation were characteristic 

of the risk profiles of a reading ONLY limitation, and the reading AND math 

limitations entity.

• These findings provide support for the hypothesis that what applies to 

children born at term also applies to children born extremely preterm

• The higher risks of learning limitations in children born extremely preterm 

than among children born at term probably reflect the increased frequency of 

immaturity/vulnerability and its consequences including heightened risk 

neonatal inflammatory processes.
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Figure 1. 
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Table 1

Risk Ratios and 95% Confidence Intervals for the Association of Each Learning Limitation with the 

Antecedents Listed on the Left. These are based on a time-oriented logistic regression model that added 

variables sequentially as they were identified. Earlier occurring variables could not be displaced. The selection 

of variables to offer the model is based on what was seen in earlier tables. Children with each of the learning 

limitations are compared to the same referent group of children who did not have any learning limitation.

READING only Antenatal Pregnancy Early Postnatal Late Postnatal

ANTENATAL

Black 2.1 (1.1, 3.9) 1.8 (0.9, 3.5) 1.6 (0.8, 3.1) 1.6 (0.8, 3.2)

Public insurance 1.6 (0.8, 2.9) 1.6 (0.98, 2.9) 1.6 (0.8, 3.0) 1.6 (0.8, 3.0)

PREGNANCY

Pregnancy UTI 2.3 (1.1, 4.5) 2.6 (1.2, 5.2) 2.6 (1.3, 5.4)

EARLY POSTNATAL

SNAP-PE 45+ 0.9 (0.4, 1.9) 0.9 (0.4, 1.9)

Hydrocortisone 2.9 (1.4, 6.0) 2.6 (1.2, 5.5)

LATE POSTNATAL

Severe BPD (vent & O2) 2.0 (0.7, 5.7)

MATH only Antenatal Pregnancy Early Postnatal Late Postnatal

ANTENATAL

Black 2.1 (1.3, 3.2) 2.1 (1.3, 3.4) 2.1 (1.3, 3.4) 2.1 (1.3, 3.4)

Public insurance 1.8 (1.1, 2.7) 1.7 (1.1, 2.7) 1.7 (1.1, 2.6) 1.8 (1.1, 2.8)

PREGNANCY

Pregnancy UTI 1.1 (0.6, 2.0) 1.1 (0.6, 1.9) 1.1 (0.6, 1.9)

EARLY POSTNATAL

SNAP-PE 45+ 1.7 (2.2, 2.7) 1.6 (1.00, 2.5)

Hydrocortisone 1.2 (0.7, 2.3) 1.2 (0.7 2.3)

LATE POSTNATAL

Severe BPD (vent & O2) 1.9 (0.95, 4.0)

READING & MATH Antenatal Pregnancy Early Postnatal Late Postnatal

ANTENATAL

Black 1.7 (0.99, 2.9) 1.7 (1.00, 3.0) 1.7 (0.9, 2.9) 1.7 (0.9, 2.9)

Public insurance 3.2 (2.0, 5.3) 3.3 (2.0, 5.4) 3.2 (1.9, 5.3) 3.3 (2.0, 5.7)

PREGNANCY

Pregnancy UTI 1.2 (0.6, 2.2) 1.1 (0.6, 2.2) 1.2 (0.6, 2.3)

EARLY POSTNATAL

SNAP-PE 45+ 3.1 (1.9, 5.2) 2.7 (1.6, 4.6)

Hydrocortisone 1.4 (0.7, 2.8) 1.4 (0.7, 2.9)

LATE POSTNATAL

Severe BPD (vent & O2) 2.4 (1.1, 5.4)
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Table 2

Single table summary of the three parts of Table 2.

READING only Antenatal Pregnancy Early Postnatal Late Postnatal

ANTENATAL

Black Read, Math Math Math Math

Public insurance Math, Both Math, Both Math, Both Math, Both

PREGNANCY

Pregnancy UTI Read Read Read

EARLY POSTNATAL

SNAP-PE 45+ Math, Both Both

Hydrocortisone Read Read

LATE POSTNATAL

Severe BPD (vent & O2) Both
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