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ABSTRACT

Background: Childhood anxiety has both genetic and environmental influences. The
presence of anxiety in early childhood is of interest in the present report because of its potential
impact on early childhood school performance. This report utilizes data from a longitudinal
adoption study including adopted infants, their birth parents, and adoptive parents (N = 361). The
report examined the relationship between birth mother anxiety symptoms, child anxiety
symptoms, and subsequent child school performance. School performance was studied under
three categories: reading, arithmetic/math, and language arts/writing. In addition, this study
examined how parenting style may moderate the effects of inherited risk for anxiety symptoms
on child school performance during childhood using adoptive parenting variables: involvement
and positive parenting. Results: Through correlation analysis as well as linear and ordinal
regression modeling no significant relationship was found between birth mother anxiety, child
anxiety, and school performance in any of the three categories investigated (reading, math,
writing). Additionally, both adoptive parent positive parenting and involvement were not shown
to moderate inherited influences on anxiety and school performance. The lack of significant
results in this study can be explained in part by the presence of missing data and the age of the
participants for each variable.
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Chapter 1
Introduction
Genetic and environmental factors have been shown to have an effect on the development
of anxiety in children. It is important to understand the development of childhood anxiety and
study potential child outcomes to understand the disorder and its effects. In the present study, the
development of anxiety is of interest because of how it may impact early childhood success in
school. Previous research has linked lower school achievement, IQ scores, and school records
with higher levels of anxiety (Cowen et. al 1965). This thesis will examine the correlations
between birth parent anxiety symptoms, childhood anxiety symptoms and child school
performance at an early age. To potentially moderate this effect we also study the style of
parenting in an effort to determine if positive parenting and involvement impact the school
performance outcome given the presence of early childhood anxiety symptoms.

Anxiety
Anxiety is among the most prevalent psychological disorders experienced by adolescents,
and without treatment can cause impairments in school and in social situations (Waite et al.
2014). The development of anxiety symptoms has been shown to be at least moderately heritable
(Hettema, Neale & Kendler, 2001; Torgersen, 1983; Eley, Bolton, O’Connor, Perrin, Smith &
Plomin, 2003) with some differences depending on the type of anxiety. Anxiety diagnostic
categories such as general distress, separation anxiety, fears, obsessive-compulsive behaviors,
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and shyness/inhibition were all found to have genetic influences (Eley et al. 2003). Through
univariate genetic analyses three patterns of genetic and environmental influences were found for
the five categories of anxiety (Eley et al. 2003). Shared and non-shared environmental influences
contributed moderately to general distress, separation anxiety, and fears (Eley et al. 2003). In the
categories of obsessive-compulsive behaviors and shyness/inhibition, genetic influences
accounted for 2/3 of the variance, the highest levels seen in all the variables analyzed, with the
remaining variance due entirely to non-shared environmental influences (Eley et al. 2003). The
findings in this study show the shared genetic and environmental influences on the development
of anxiety in children.
Studies have reported that rearing environmental influences, independent of genetic
influences, such as parent-child interaction and parenting behaviors, have an effect on child
anxiety. Nine-month-old children with genetic risk for anxiety, indicated by presence of social
phobia in birth mothers, had the least social inhibition when their adoptive parents were
considered non-anxious (Brooker et al., 2011). This indicates the possible positive impact
parenting behavior had on the child given he/she was genetically at risk for high social
inhibition.
Additional studies using the same sample as used in the current thesis have examined the
influences of parental anxiety on children during early childhood. For example, one of these
studies showed only weak influences of both inherited (birth parent anxiety) and rearing
environmental (adoptive parent anxiety) influences on child anxiety symptoms at 18 months
(Field et al. 2017). Similarly, using the same sample, adoptive father anxiety at child age 6 was
associated with child anxiety symptoms at child age 8, although this association was not found
for adoptive mothers and there was no evidence of inherited influences (Ahmadzadeh et al., in
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press). Thus, previous research has found both genetic and environmental influences on child
anxiety. The genetic influences can also be interpreted as an increased susceptibility to
environmental factors, meaning heritable factors together with environmental factors lead to the
development of anxiety symptoms.

Anxiety and School Performance
Anxiety symptoms in early childhood are of interest in this study specifically due to their
relationship with school performance and academic achievement. Anxiety has been associated
with school achievement for 9-year-old children with a negative relationship found between high
anxiety and IQ scores and achievement scores (Cowen et al. 1965). Children with anxiety
disorders were found to have lower IQ scores than those without an anxiety disorder (Davis et al.
2008). Similarly, school performance has been linked to anxiety in children. In a study of anxiety
and school performance, children between the ages of 6 and 13 with high anxiety were tested in
three waves. Through cognitive-behavioral therapy intervention programs of two variations,
family-focused and child-focused, the study participants worked on reducing their anxiety levels.
At each of the three stages, the child’s school performance was investigated to see if there was
any change in relation to the change in anxiety level they experienced (Wood 2006). Decreased
anxiety levels were found to be predictive of the child's improvement in school performance.
These findings suggest that the presence of anxiety symptoms has a negative impact on a child’s
academic achievement (Wood 2006). The associations found in these two studies present a link
between anxiety and various measures of academic achievement.
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Adoptive Parenting Moderation
Parenting has been shown to moderate heritable influences for a wide variety of child
outcomes. Typically, this is referred to as gene x environment interaction (GxE). This thesis
examines how parenting may moderate the effects of inherited risk for anxiety problems on child
school performance during middle childhood. Other studies using data from the Early Growth
and Development Study (EGDS) investigated the moderation of adoptive parents’ parenting on
child anxiety symptoms and internalizing behaviors. For example, one such study found that
infants whose birth parents showed elevated levels of anxiety symptoms showed the lowest
levels of internalizing symptoms in environments in which adoptive parents had low levels of
anxiety (Brooker et al. 2014). Alternatively, when birth parents reported low or mean levels of
anxiety symptoms, there was no relationship found between attention control and internalizing
problems for child age 18 months (Brooker et al. 2014). It is also important to note that greater
adoptive parent anxiety symptoms were predictive of greater internalizing problems in the child
for all levels of the birth parent anxiety (Brooker et al. 2014). These results indicate that children
raised by non-anxious parents saw the most benefit from increased attention control as compared
to other children. It suggests adoptive parents are able to moderate inherited influences of
anxiety with respect to child internalizing, but the study is limited in that a relationship was only
seen in the context of low adoptive parent anxiety. A previous report from the EGDS found the
correlation for high adoptive parent anxiety at an earlier age point (9-months). It was observed
that when the adoptive parent experienced high levels of anxiety symptoms, increased anxious
behavior at 9 months of age was predicted by the infant exhibiting greater attention control
(Booker et al. 2011). This disparity in results may be due in part to the varying ages of interest. A
second study aimed to understand the bidirectional association between infants’ negative affect
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and parent anxiety (Brooker et al. 2015) and found that negative affect in 9-month-old infants
was positively associated with anxiety symptoms in adoptive parents at child age 27 months
(Brooker et al. 2015).
The presence of child anxiety in early life has also been shown to impact parenting
behavior. Dadds and Roth (2001) proposed that anxious children might require more reassurance
and comfort, which over time may exhaust the parent. This reassurance seeking needs of the
child can result in the parent changing his/her behavior (Dadds and Roth, 2001) and parents may
then attempt to push the child towards independence (Fox & Calkins, 1993). In turn, according to
Fox and Calkins (1993), this increases the child’s anxiety level further and requires more
reassurance from the parent. This study indicates the alternative effects a child’s behavior can
have on the parent. It is important to note that the interaction between parent and child can be
difficult to interpret. The adoptive parent may change his/her parenting behavior based on the
behaviors of the child, and subsequently have an impact on the child’s anxiety levels.
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Chapter 2
Present Study
The present analysis aimed to test the environmental and heritable influences on a child’s
school performance given their anxiety level. The effects of birth parent anxiety (heritable) and
adoptive parent anxiety (environmental) were examined within the context of adoptive parents’
parenting behaviors. There were two aims of this research outlined as follows:
First we sought to study the relationship between anxiety in the birth mother and anxiety
symptoms in the child at 4.5 years old and subsequently the child’s school performance at age 7.
Second we sought to investigate the effect of 4.5-year-old anxiety symptoms of the adoptive
child on adoptive parenting style when the child was age 6. We then analyzed the effect
parenting has on age 7 school performance. This was done in an effort to understand how
adoptive parenting may moderate the heritable influences of birth parent anxiety symptoms on
child anxiety and performance in school.

Hypothesis
I.

Birth parent anxiety at child age 4.5 years will be negatively associated with child’s
school performance at age 7 years.

II.

Parenting at child age 6, as measured under both the positive parenting and involvement
subscales, will moderate the relationship between birth parent anxiety and child
performance in school.
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Chapter 3
Method

Participants
This analysis was made possible by the longitudinal adoption Early Growth and
Development Study (EGDS). The sample includes 561 linked sets of birth parents, adoptive
parents and adopted children. Participants were recruited through adoption agencies across the
United States. Adoption placement mean age was 3 days with a standard deviation of 5 days. A
majority (57%) of the adopted children were male (Leve et al 2013). The sample for this analysis
was drawn from the first of two cohorts in the study, which included 361 linked sets. Table 1
provides demographic information of the parent participants of interest. Adoptive parent (AP) 1
and 2 refer to the adoptive mother and father respectively (can also refer to two adoptive mothers
or two adoptive fathers). The child’s age in months at AP Wave D (age 4.5 years) interview had
a mean of 55.49 months and standard deviation 1.91. At AP Wave E (age 6 years) interview, the
child age had a mean of 72.00 months and standard deviation 2.12. Finally, at AP Wave F (age 7
years) interview the mean child age was 84.45 months with a standard deviation of 2.16.
Table 1: Demographic Information for Cohort 1

Variable

Birth Mother

Adoptive Parent 1

Adoptive Parent 2

24.12 (SD = 5.89)

37.78 (SD = 5.50)

38.39 (SD = 5.77)

14.63 – 43.39

24.78 – 54.05

25.50 – 59.48

Caucasian

71.1

91.4

90.2

African –American

11.4

3.6

5.0

Asian

1.9

0.6

0.6

Multi-ethnic

5.0

1.1

1.1

Age:
Mean & SD
Range
Race (%):

8
Other
Median Annual Income
Mean Highest Completed
Education Level

10.6

3.3

3.1

< $20K

$40K+

$100k+

High school

4 – year college degree

4 – year college degree

Measures
Birth parent anxiety symptoms at child age 4-5 years
Birth parents completed the Beck Anxiety Inventory at multiple assessments but in this
paper the report from when the child was 4.5 years of age was utilized (Beck et al. 1988). Given
it is a genetic risk variable the age of assessment is less of concern because there is little direct
contact between the child and the birth parents. The responses were on a 4-point scale indicating
the degree to which they experienced anxiety symptoms. The range was ascending in terms of
severity of anxiety as follows: 1 = not at all, 2 = slightly, 3 = moderately, 4 = severely. The total
BAI score was a sum of all question answers. The scores on the BAI are interpreted as follows: 0
- 7 minimal anxiety, 8 - 15 mild anxiety, 16 - 25 moderate anxiety, and 26 - 63 severe anxiety.
For the purpose of this analysis, the BAI score of the birth mother was utilized due to the
magnitude of missing values for the birth father (only 94 out of 361 were available). Prior reports
from the EGDS found that the anxiety effects in one parent do not necessarily negate that of the
other parent meaning the findings had no differences when the birth father was excluded or
included in the analyses (Brooker et. al. 2014).

Child anxiety symptoms age 4.5 years
The measure of child anxiety came from the Parent Report Forms of the Child Behavior
Checklist-Long (CBCL) anxiety subscale (Achenbach & Rescorla 2001). The CBCL is
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comprised of 100 questions in which the parent chose one of three options in accordance with the
true behaviors of their child. The range is as follows: 1 = not true, 2 = sometimes true, 3 = very
true. The items were then re-coded to range from 0 - 2 to match the official CBCL raw coding
system.
The focus for this analysis was anxiety so we looked only at the CBCL Anxious and
Depressed (A/D) subscale. The CBCL-A/D consists of 8 items relating to symptoms of anxiety
and depression. The questions contained in this subscale are 10, 33, 37, 43, 47, 68, 87, and 90.
With the recoded variables there is a range of potential overall scores on this assessment from 0 16. A higher score indicates more symptoms.

Parenting at child age 6 years
Adoptive mothers and fathers each completed the Alabama Parenting Questionnaire
(APQ; Frick, 1991) at child age 6 years. The APQ is comprised of 42 items. The positive
parenting subscale consists of 6 items (02, 05, 13, 16, 18, 27). The range of scores for each item
is 1 - 5. The subscale description is as follows: “parent provides positive feedback or rewards for
the child.” An example statement is: “You let your child know when he/she is doing a good job
with something” (APQ; Frick, 1991). Respondents choose from 5 rates for each question as
follows: 1 = never, 2 = almost never, 3 = sometimes, 4 = often, 5 = always.
The subscale of involvement is comprised of 7 questions (decreased from 10 questions at
Waves D & E due to missing values). This subscale is described as “parent involvement in
child’s daily routine and activities” (APQ; Frick, 1991). An example statement under this
subscale is: “You play games or do other fun things with your child” (APQ; Frick, 1991). The
responses follow the same range as positive parenting outlined above.
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School Records at child age 7 years
To study school performance, school records from when children were 7-year-old were
utilized. These records include three scores, one for each the following: reading, arithmetic/math
and language arts/writing. Each overall score is measured on a 6-point scale as follows: 1 = Far
below grade level, 2 = Somewhat below grade level, 3 = At grade level, 4 = Somewhat above
grade level, 5 = Far above grade level, 9 = Unable to judge.

Descriptive Statistics
Prior to conducting any modeling of the data, descriptive statistics were computed to
obtain information regarding missing values, outliers and overall distribution of each of the
variables of interest. Table 2 shows the sample size and mean for each of the variables. Given the
size of the sample, I chose to leave the outliers in the analysis. Had they been removed the
sample size would significantly decrease and it may incorrectly bias the results of our analysis. It
is also important to note the number of missing values in the data. Given the nature of the
analysis, there will be a loss of many subjects due to one or more missing values for each of the
variables.
Table 2: Descriptive Statistics including sample size, mean and range for study variables

Variable

Sample Size (N)

Mean

Range

Birth Mother Anxiety

322

6.8570

0 - 47

Adoptive Parent 1
Report of Child Anxiety
Adoptive Parent 2
Report of Child Anxiety

267

1.8614

0 - 12

239

1.8075

0 - 10

11
Positive Parenting:
AP1

307

4.3806

3.17 – 5.00

AP2

286

4.2710

3.00 - 5.00

AP1

306

4.0965

2.86 – 5.00

AP2

286

3.8612

2.711 – 5.00

Reading

262

3.42

1-5

Arithmetic/Math

258

3.29

1-5

Language Arts, Writing

262

3.18

1-5

Involvement:

Statistical Analysis
In an effort to examine genetic (birth parent anxiety), environmental (positive parenting
& involvement), and gene x environment (GxE) interactions on a child’s success in early
education (reading, math, and writing proficiency) a statistical analysis was also performed.
First, correlation analysis amongst all study variables was conducted to gain a sense of
relationships present as well as detect possible covariates. Next, linear and ordinal regression
analyses were performed in R-studio. The ordinal regression was conducted by converting the
school performance variable. Since it was the response variable of interest it was converted from
a continuous variable to an ordinal variable. The new variable was sub-divided into its 5 predetermined categories as outlined in the Measures section of this report. All the explanatory
variables were kept as continuous.
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Chapter 4
Results

Preliminary Analysis
Prior to any statistical analysis, a correlation matrix was examined for each of the
variables of interest in the present study. Little correlation was found between birth mother
anxiety, child anxiety, and school performance. Table 3 outlines all correlations for the variables
analyzed in this report.
Table 3: Pearson Correlations for Variables of Interest

1
1. Birth Mother
Anxiety
2. Child Anxiety
AP1
3. Child Anxiety
AP2
4. Involvement
AP1
5. Involvement
AP2
6. Positive
Parenting AP1
7. Positive
Parenting AP2
8. Reading

1

9. Math

2

3

4

5

6

7

8

9

-.072

1

-.062

0.386**

1

0.053

-.102

-.029

1

-.027

-0.046

-.029

0.183**

1

0.017

-0.021

-.045

0.558**

0.065

1

0.029

-0.040

-.012

0.193**

0.564**

0.173**

1

0.1

-0.112

-.043

0.043

0.071

-0.024

0.028

1

0.091

-0.116

-.033

0.054

0.067

0.060

-.009

0.684**

1

0.048 -0.091
0.037 0.048
-.002
10. Language
Arts/Writing
** - Correlation is significant at the 0.01 level (2-tailed)

0.017

-.049

0.726**

.740**

10

1

As expected, it was observed that adoptive parent (AP) 1 & 2 involvement (R=0.183, p =
0.002) and positive parenting (R=0.173, p = 0.003) were correlated. These correlations lead to
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the decision to use the maximum score for each of positive parenting and involvement in our
regression analysis, meaning the max score for involvement between AP1 and AP2 was used
instead of each score separately. The same can be said for the positive parenting variable. Also of
note is the correlation between AP1 involvement and AP1 positive parenting (R=0.558,
p=0.000), indicating that the two styles of parenting go hand in hand. The same correlation can
be seen in AP2 (R=0.564, p=0.000). Finally, the school variables were significantly correlated
with one another. Reading levels and arithmetic/math levels were positively correlated with one
another (R=0.684, p = 0.000). Reading was also correlated with language arts/writing (R=0.726,
p =0.000). Math and language arts/writing held the highest positive correlation (R=0.740, p=
0.000). These results indicate that if a child is successful in one of these three subcategories of
school performance, they are likely to find success in all three.

Statistical Regression
Although preliminary analysis indicated a weak relationship between the variables of
interest in the study, a regression analysis was still performed to further solidify the findings and
to examine possible hidden associations. A linear regression model was fit first with the
predictors and interaction terms as follows: 𝑌 = 𝛽0 + 𝛽1 𝐵𝑀𝐴𝑛𝑥𝑖𝑒𝑡𝑦 + 𝛽2 𝐶ℎ𝑖𝑙𝑑𝐴𝑛𝑥𝑖𝑒𝑡𝑦 +
𝛽3 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑃𝑎𝑟𝑒𝑛𝑡𝑖𝑛𝑔 + 𝛽4 𝐼𝑛𝑣𝑜𝑙𝑣𝑒𝑚𝑒𝑛𝑡 + 𝛽5 𝐵𝑀𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗ 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑃𝑎𝑟𝑒𝑛𝑡𝑖𝑛𝑔 + 𝛽6 𝐵𝑀𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗
𝐼𝑛𝑣𝑜𝑙𝑣𝑒𝑚𝑒𝑛𝑡 + 𝛽7 𝐶ℎ𝑖𝑙𝑑𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗ 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑃𝑎𝑟𝑒𝑛𝑡𝑖𝑛𝑔 + 𝛽8 𝐶ℎ𝑖𝑙𝑑𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗ 𝐼𝑛𝑣𝑜𝑙𝑣𝑒𝑚𝑒𝑛𝑡 + 𝛽9 𝐵𝑀𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗
𝐶ℎ𝑖𝑙𝑑𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗ 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑃𝑎𝑟𝑒𝑛𝑡𝑖𝑛𝑔 + 𝛽9 𝐵𝑀𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗ 𝐶ℎ𝑖𝑙𝑑𝐴𝑛𝑥𝑖𝑒𝑡𝑦 ∗ 𝐼𝑛𝑣𝑜𝑙𝑣𝑒𝑚𝑒𝑛𝑡

The model, however, was a poor fit for the data given the failure of the LINE
assumptions necessary to conduct a linear model. To address these issues a second model was
attempted. Ordinal regression is a type of logistic regression that allows for natural ordering in
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the response variable. Since the response of school performance naturally increases in terms of
skill level, this regression style offered potential to more accurately fit the data. It was also
necessary to conduct ordinal regression because the response variable did not meet the linear
regression assumption of normally distributed residuals. Initial solutions to this issue would be
variable transformations but each transformation attempted (squared, square root, cube) failed to
fix the distribution of residuals. Thus, logistic regression became the best alternative for analysis.
𝑃
The equation for ordinal regression follows the following format: Ln (1−𝑃
) = 𝛽0 + 𝛽1 𝑋1 + 𝛽2 𝑋2 +

⋯ + 𝛽𝑘 𝑋𝑘 .

Three separate ordinal regression analyses were conducted. One for each of the following
as the response variable: reading, arithmetic/math, and language arts/writing. Given the number
of missing values and loss of power in the analysis, the ordinal regression was only performed on
the main effects, not accounting for the interaction terms. Thus it can only be used to offer
insight into the first hypothesis. As suspected by the weak correlations found in the preliminary
analysis and the poor results of the linear model, the ordinal regression produced no significant
findings for the first hypothesis. The regression output can be found in Appendix A. All p-values
were insignificant which indicates that the values of the estimates do not produce an accurate
model of the data.
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Chapter 5
Discussion
The first aim of this study was to investigate the relationship between anxiety symptoms
in the birth mother and child anxiety symptoms and subsequently the child’s school performance
under the subcategories of reading, arithmetic/math, and language arts/writing. In opposition
with my initial hypothesis, no significant relationship was found between birth mother anxiety
symptoms, child anxiety symptoms, and any of the three school performance scores.
The second aim of this study was to examine the moderating effect of parenting on the
child’s school performance. Two parenting variables were examined, positive parenting and
involvement. Given the lack of correlation found through the first aim of the analysis it is
understandable that the addition of this variable also did not lead to a significant result. Contrary
to the predictions under the hypothesis, we did not find significant results for positive parenting
or involvement as moderators on birth mother anxiety and child school performance.
Several factors may have lead to the conclusions found in this analysis. One potential
reason for the results was the prevalence of anxiety at young age points. Past research has had
difficulty identifying anxiety in children at such a young age. Given the children are only 4.5
years of age, information about the child’s psychopathy is collected from the parents. Although
this is necessary given the child’s lack of vocabulary and limited understanding of the questions,
there was little agreement found between the child and parent about symptomatology
(Achenbach et al., 1987). It was also found that children report their anxiety symptoms at a
higher rate than their parents (e.g. Herjanic & Reich, 1997, Kolko & Kazdin, 1993). Although it
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is unclear whether the report by the child is more accurate than that of the parent in terms of
assessing true levels of anxiety, it is important to note that a difference lies between the two.
If the link between birth parent anxiety and child anxiety was investigated at a later age it
is possible that the findings would be consistent with our expectations. Additionally, school
records were only available for children at age 7, equivalent to first grade, which may also
explain the lack of correlation. Specifically, such associations may not be present during first
grade. Consistent with this, previous research examining child anxiety effects on child school
performance and IQ found associations for older children more consistently (Wood 2006; Cowen
et al. 1965).
Additionally, an issue that arose in the analysis was that of missing data. Given the
number of missing values for each of the variables, the final analysis was limited in sample size.
By combining all variables into one regression analysis, any cases that had at least one missing
value posed a problem in the analysis. The second regression analysis conducted also used the
variables as ordinal variables, meaning they had to be manipulated prior to analysis. These
variable cut-offs were chosen by the guidelines of the test but were converted from continuous to
ordinal.
A take-away from an examination of the school performance variables showed a greater
prevalence of higher scores (at or above grade level) for each of the sub-categories of school
performance.
Figure 1: Scatterplots of Response Variables: Reading, Arithmetic/Math & Language Arts/Writing
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Figure 1 shows the distributions of each response studied: reading, arithmetic/math, and
language arts/writing. The normality and linearity issues associated with this variable were one
reason creating an ordinal variable instead of a continuous variable was necessary. As can also
be noted, all three sub-categories (reading, math, language arts/writing) follow almost identical
patterns.
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Chapter 6
Limitations & Further Research
To better understand the relationships studied in this paper several additional analyses
could be considered. As a first step, improving the size of the sample would allow for less
difficulty interpreting and extending the results of the analysis. A potential downfall of this
analysis was the prevalence of missing data. To account for this a method of missing data
imputation would be highly beneficial. It would allow for the inclusion of more data points and
thus increase the power of the statistical analysis conducted. The best route based on my analysis
of the type of data would be multiple imputation. This method fills in estimates for missing
values, but does so multiple times to account for uncertainty and variability. These estimates
would likely be similar to the true estimates but of course not identical. Regression can then be
performed on each of the new data sets and a result found through a combination of all models.
This is beneficial given that it works for linear and non-linear data sets alike. Additionally, there
may be more covariates in the data that were overlooked and would be interesting to investigate
in an additional analysis. Finally, this research could be extended beyond just the variables
included. More interesting results may be found for children’s school performance at later age
points or for varying measurements of parenting style, family home environment, or birth parent
anxiety symptoms.

19

Chapter 7 Appendix A
Regression Output
Reading:

20

Arithmetic/Math:
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Language Arts/Writing:

22

BIBLIOGRAPHY
Achenbach, T.M., Mcconaughy, S.H. & Howell, C.T. (1987). Child/adolescent behavioral and
emotional problems: implications of cross-informant correlations for situational
specificity. Psychological Bulletin, 101, 213–232.
Achenbach TM, Rescorla LA. Manual for the ASEBA school-age forms & profiles: an
integrated system of mult-informant assessment. Burlington: University of Vermont,
Research Center for Children, Youth & Families; 2001
Ahmadzadeh, Y., Thalia, E., Leve, L. D., Daniel, S., Natsuaki, M. N., Neiderhiser, J. M., &
McAdams, T. (submitted). Anxiety in the family: A genetically informed analysis of
associations between mother, father and child anxiety symptoms. Manuscript submitted
for publication.
Atkinson, Leslie & Hunter, Jon & Chau, Roger & Lewis, Greg & Pugh, Mary & Wi, Thomas &
Buono, Luciano & Madras, Neal & Rossi, Louis & Witelski, Thomas. (2018).
Mathematical Models of Mother/Child Attachment.
Beck, A.T., Epstein, N., Brown, G., & Steer, R.A. (1988). An inventory for measuring clinical
anxiety: Psychometric properties. Journal of Consulting and Clinical Psychology, 56,
893-897
Brooker, R. J., Neiderhiser, J. M., Kiel, E. J., Leve, L. D., Shaw, D. S. & Reiss, D. (2011). The
association between infants’ attention control and social inhibition is moderated by
genetic and environmental risk for anxiety. Infancy, 16, 490–507. PMC: 3158002
Brooker, R., Neiderhiser, J., Ganiban, J., Leve, L., Shaw, D., & Reiss, D. (2014). Birth and
adoptive parent anxiety symptoms moderate the link between infant attention control and
internalizing problems in toddlerhood. Development and Psychopathology, 26(2), 347359. doi:10.1017/S095457941300103X
Brooker, R. J., Neiderhiser, J. M., Leve, L. D., Shaw, D. S., Scaramella, L., & Reiss, D. (2015).
Associations between infant negative affect and parent anxiety symptoms are
bidirectional: Evidence from mothers and fathers. Frontiers in Psychology, 6, 1875. doi:
10.3389/fpsyg.2015.01875. PMC: 4667033
Cavagnaro, Daniel R, et al. Mathematical Modeling. faculty.psy.ohio
state.edu/myung/personal/CavagMyungPitt2013HDBK.pdf.

23

Cowen, Emory L., et al. “The Relation of Anxiety in School Children to School Record,
Achievement, and Behavioral Measures.” Child Development, vol. 36, no. 3, 1965, pp.
685–695. JSTOR, www.jstor.org/stable/1126914.
Dadds, M. R., & Roth, J. H. (2001). Family processes in the development of anxiety problems.
In: M. W. Vasey, M. R. 1, & Dadds (Eds.), The developmental psychopathology of
anxiety (pp. 278–303). New York: Oxford University Press.
Davis, T. E., Ollendick, T. H., & Nebel-Schwalm, M. (2008). Intellectual ability and
achievement in anxiety-disordered children: A clarification and extension of the
literature. Journal of Psychopathology and Behavioral Assessment, 30, 43–51. doi:
10.1007/s10862-007-9072-y.
Elam KK, Harold GT, Neiderhiser JM, et al. Adoptive Parent Hostility and Children’s Peer
Behavior Problems: Examining the Role of Genetically-Informed Child Attributes on
Adoptive Parent Behavior. Developmental psychology. 2014;50(5):1543-1552.
doi:10.1037/a0035470.
Eley, T. C., Bolton, D., O'Connor, T. G., Perrin, S., Smith, P., & Plomin, R. (2003). A twin study
of anxiety-related behaviours in pre-school children. Journal of Child Psychology and
Psychiatry, 44(7), 945-960.
Field, A., Lester, K. J., Cartwright-Hatton, S., Harold, G. T., Shaw, D. S., Natsuaki, M. N.,
Ganiban, J. M., Reiss, D., Neiderhiser, J. M. & Leve, L. D. (2017). Maternal and paternal
influences on the developmental trajectories of childhood anxiety symptoms: A
genetically sensitive investigation. Manuscript submitted for publication.
Fox, N. A., & Calkins, S. D. (1993). Social withdrawal: interactions among temperament,
attachment, and regulation. In: K. H. Rubin, & J. B. Asendorph (Eds.), Social
withdrawal, inhibition and shyness in childhood (pp. 81–100). Hillsdale, NJ: Erlbaum.
Herjanic, B. & Reich, W. (1997). Development of a structured psychiatric interview for children:
agreement between child and parent on individual symptoms. Journal of Abnormal Child
Psychology, 25, 21–31.
Kolko, D.A. & Kazdin, A.E. (1993). Emotional/ behavioral problems in clinic and nonclinic
children: correspondence among child, parent, and teacher reports. Journal of Child
Psychology and Psychiatry, 34, 991–1006.
Sellers, R., Harold, G. T., Smith, A. F., Neiderhiser, J. M., Reiss, D., Shaw, D. S., Natsuaki, M.
N., & Leve, L. D. (submitted). Reading and math achievement: Genetic & environmental
processes. Manuscript submitted for publication.

24

Waite, Polly, and Cathy Creswell. “Children and Adolescents Referred for Treatment of Anxiety
Disorders: Differences in Clinical Characteristics.” ScienceDirect, Oct.
2014, www.sciencedirect.com/science/article/pii/S0165032714003899
Walkup, J.T., Albano, A.M., Piacentini, J., Birmaher, B., Compton, S.N., Sherrill, J.T.,
Ginsburg, G.S., Rynn, M.A., McCracken, J., Waslick, B., Iyengar, S., March, J.S. &
Kendall, Ph.C. (2008) Cognitive Behavioral Therapy, Sertraline, or a Combination in
Childhood Anxiety, The New England Journal of Medicine, Vol. 359, No. 26, (December
2008), pp. 2753-2766.
Wood, J. (2006). Effect of anxiety reduction on children's school performance and social
adjustment. Developmental Psychology, 42(2), 345-3

ACADEMIC VITA
Melissa DeWoody
mad6051@psu.edu

EDUCATION:

The Pennsylvania State University, Schreyer Honors College
Bachelors of Science in Mathematics & Statistics
Minor in Economics
Graduation Date: Spring 2019

WORK
EXPERIENCE:

International Studies Institute, Florence, Italy

Summer 2018

Johnson & Johnson, Janssen Pharmaceutical Companies, PA

Summer 2017

Statistical Data Analyst - Intern
 Worked with statisticians to enable optimization of the clinical trial response process in
order to facilitate continued development of the Janssen R&D pipeline
 Developed R programs to evaluate pharmaceutical data
 Utilized statistical methodology including principal component analysis and multidimensional scaling

Johnson & Johnson, Janssen Pharmaceutical Companies, PA

Summer 2016
Statistical Data Analyst - Intern
 Programmed in SAS to analyze data sets from ongoing clinical trials
 Presented results of summer project to management
 Worked on project designed to determine if the statistical power of various studies was
impacted by the use of on-site monitoring. Specific data point changes that resulted from
those monitoring visits were analyzed.

MSI International, Valley Forge, PA

Summer 2015
Data Analyst - Intern
 Utilized SPSS statistical software to analyze market studies data
 Developed presentations (PowerPoint) for clients based on data collected from
customized market studies
 Edited and revised visual presentations to ensure accuracy and maximize impact

RESEARCH:

Early Growth & Development Study, State College, PA

AWARDS &
ACTIVITIES:

Evan Johnson Memorial Award – Outstanding Achievement in Mathematics
Statistics Department Undergraduate Teaching Assistant
Undergraduate Grader for Intermediate Macroeconomics Course
Penn State Dance Marathon (THON): Finance Committee – Secretary

Jan. 2018 - Present
Undergraduate – Medical Records
 Work up to ten hours per week in the lab entering medical records and preparing data for
SAS programming

