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ABSTRACT 

	  
Evidence suggests that students with good mental health tend to perform better than students 

with poor mental health on measures of academic achievement. Evidence also suggests that 

there is an achievement gap between children from high- and low-income families. However, 

there is little evidence on how family income might moderate the relationship between 

mental health and academic achievement. I use High School Longitudinal Study of 2009 

(HSLS:09), and examine whether family income moderates the relationship between mental 

health and academic achievement. I find that there is no moderating effect of family income 

on the relationship between mental health and academic achievement.  
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1. INTRODUCTION	  AND	  LITERATURE	  REVIEW	  
	  
 A significant body of research has demonstrated that poor student health is associated with 

poor educational, social, and economic outcomes (Case et al., 2005). Since health outcomes 

are closely related to academic achievement, improving a child’s physical and mental health 

could be a potentially important path to improving his or her academic performance.  

Poor health in a student can result in a frequent absence, discomfort or pain, movement 

limitations, sleepiness, and physical and psychological side effects of received medications 

among other factors, limiting students’ abilities to engage in the education process (Hanson 

et al., 2004). There is also evidence suggesting that mental health affects test scores 

(Merikangas et al., 2010). The mental health problem that I consider in this paper is attention 

deficit hyperactivity disorder (ADHD), which could plausibly affect cognitive ability.  

According to the Centers for Disease Control and Prevention (CDC), an estimated 9% of 

children between the ages of 3 and 17 have ADHD. Some of the symptoms include difficulty 

focusing attention or completing tasks, difficulty processing information, and struggling to 

follow directions. The early detection of childhood mental health problems and access to 

appropriate services can lead to mitigation of mental health problems on school performance 

(Breslau, 2009). There are four or five adolescents in every classroom who are struggling 

with serious mental illness, in an average size of a secondary school class in the United 

States with approximately 23 students (Lewit et al., 1997). Adolescents who do not receive 

mental health services is nearly two-thirds of those struggling with mental health illness 

(Merikangas et al., 2010). ‘Social and emotional learning programs’ (Payton et al., 2008), 
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instituted in schools to improve mental health outcomes have been shown to increase student 

test scores from 11 to 17 percentage points (Payton et al., 2008). Two months after receiving 

school-based mental health services and counseling, High School Based Health Alliance 

(SBHC) users had a 50 percent decrease in absenteeism (Gall et al., 2000).  

Todd and Wolphin (2003) propose that achievement (test scores or grades) at a certain age is 

a function of family inputs, schooling inputs, and fixed natural ability. One of the important 

family inputs in a child’s development is the expenditure incurred on the child, which is 

dependent upon the income of the family. Klebanov (1994) finds that the academic 

performance of children is correlated with both the mother’s education and family income. In 

addition, the academic performance of children from low-income families can be lower since 

anxiety and stress tend to be higher in a low-income family, and resources are more limited 

for the treatment of health problems (Frank et al., 2003). 

Pamela Davis-Kean (2005) also provides evidence to show that parent education and income 

are moderate to strong predictors of children’s achievement outcomes. In addition, according 

to Reardon (2011), among children born in 2001, the achievement gap between children from 

high- and low-income families is roughly 30 to 40 percent larger than those born twenty-five 

years earlier. For families above the median income level, there seems to be an increased 

association between family income and children’s academic achievement (Reardon, 2011). 

This may be in part a result of increasing parental investment in children’s cognitive 

development, as evidence from other studies suggest (Reardon, 2011). During the last fifty 

years, the relationship between family income and student achievement has grown sharply, 

whereas the relationship between parental education and children’s achievement has 
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remained relatively stable (Reardon, 2011). There is a 30 to 60 percent difference in 

academic achievement of children corresponding to a given difference in family income 

(Reardon, 2011). This in part could be the result of parents increasingly investing in their 

children’s cognitive development as evidenced by studies (Reardon, 2011). 

There is a dearth of evidence on how family income moderates the relationship between 

mental health and academic achievement. To improve academic outcomes in the students we 

need to improve their mental health outcomes. The important question to ask here is whether 

family income plays a role or not. If family income does play a role, then should the 

government implement policy to increase the income of low-income families? Hence, the 

policy motivation is to analyze using data whether family income does influence this 

relationship. The relationship between mental health and academic achievement is important 

to study I use data from the High School Longitudinal Study of 2009 (HSLS:09) to examine 

whether family income moderates the relationship between mental health and academic 

achievement. 

2. CONCEPTUAL	  MODEL	  

I hypothesize that family income moderates the relationship between mental health and 

academic achievement. Figure 1 presents a conceptual model for how family income could 

affect the relationship between mental health and academic achievement. Children’s mental 

health can be improved by families with greater means, willing to invest more in them, 

leading to greater academic achievement (Duncan et al., 2005). These families with higher 

incomes will be able to provide nutritious meals, enriched home learning environments, safer 

neighborhoods, and higher-quality schools (Duncan et al., 2011). Poor mental health doesn't 



	   4	  

necessarily lead to bad achievement outcomes if the child belongs to high-family income. 

However, it does lead to bad achievement outcomes if he/she is from low-family income. 

The obvious reason is that family income can compensate for poor mental health by 

purchasing treatment, support, and other amenities that mitigate the negative effects on 

achievement of poor mental health. This relationship is shown in the following figure 1. In 

addition, table 1 list the other factors included in my conceptual framework that may affect 

the relationship between mental health and academic achievement. 

Figure 1: Conceptual Framework 
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Table 1: Factors affecting test scores  

Factors that lead to positive effects on 
test scores due to high family income  

Factors that lead to less positive effects 
on test scores due to low family income 

Nutritious Meals Less nutritious meals 
Safe and stimulating external environment Not so safe and stimulating external 

environment 
Enriching home environment Less enriching home environment  
Good quality schools Low-quality schools 
	  

3. EMPIRICAL	  STRATEGY	  
 
In this section I state the features of the dataset that I use for my analysis. The characteristics 

of the data set have been taken directly from High School Longitudinal Study of 2009 

provided by NCES (National Center for Education Statistics, 2009). I hypothesize that family 

income has a moderating effect on the relationship between academic achievement and 

mental health. My dependent variable is a proficiency probability score of academic 

achievement, expressed in standardized T-score units 1 . These scores provide overall 

measures of students’ academic achievement at a point in time compared with their peers. 

The HSLS:09 assessment battery provides measures at two-time points of student 

achievement in algebra for a cohort of grade 9 students. The first assessment (HSLS:09 base 

year) was administered in 2009 during the fall term of the 9th-grade year; and the second 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  The standardized T-score is a transformation of the IRT theta (ability) estimate, rescaled to 
a familiar metric with a mean of 50 and a standard deviation of 10. The transformation 
facilitates comparisons in standard deviation units. For example, an individual with a T-score 
of 75 (or a subgroup with a mean of 75) has performed 2.5 standard deviations above the 
national average for ninth-graders, whereas a score of 40 corresponds to 1 standard deviation 
below the norm. These numbers do not indicate whether students have mastered a particular 
algebraic skill or concept, but rather what their standing is relative to that of others.	  
facilitates comparisons of standard deviation units. For example, an individual with a T-score 
of 75 (or a subgroup with a mean of 75) has performed 2.5 standard deviations above the 
national average for ninth-graders, whereas a score of 40 corresponds to 1 standard deviation 
below the norm. These numbers do not indicate whether students have mastered a particular 
algebraic skill or concept, but rather what their standing is relative to that of others.	  
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(HSLS:09 first follow-up) was administered in the spring of 2012 when most of the cohort, 

were in the second semester of their 11th-grade school year. 

Equation 1 describes my primary estimating equation. X signifies my control variables in the 

equation to follow.  

𝒑𝒓𝒐𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚  𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚  𝒔𝒄𝒐𝒓𝒆 =   𝛃𝟎 +   𝛃𝟏𝒂𝒅𝒉𝒅+ 𝛃𝟑𝒍𝒐𝒘𝒇𝒂𝒎𝒊𝒍𝒚  𝒊𝒏𝒄𝒐𝒎𝒆+
𝛃𝟒𝒂𝒅𝒉𝒅𝒍𝒐𝒘𝒇𝒂𝒎𝒊𝒍𝒚𝒊𝒏𝒄𝒐𝒎𝒆+ 𝐗+ 𝒖𝒊   (Equation 1) 
 
X= 𝑃𝑎𝑟𝑒𝑛𝑡!𝑠  𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛  𝑙𝑒𝑣𝑒𝑙, 𝑚𝑜𝑡ℎ𝑒𝑟!𝑠  𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡  𝑠𝑡𝑎𝑡𝑢𝑠, 𝑟𝑎𝑐𝑒, 𝑟𝑒𝑔𝑖𝑜𝑛 

Key	  Independent	  Variables 
 
To measure mental health, I use the following variable: “does a 9th grader have ADD or 

ADHD (Attention deficit problem/hyperactivity disorder)”. In the dataset, a student who has 

ADD or ADHD is a binary variable.  

These were reported by the parent’s, which was based on an official diagnosis by a medical 

doctor. If the kid has ADHD it was a ‘Yes’ and if the child did not have ADHD then it was 

reported as a ‘No’.  

Control	  Variables	  	  
 
I control for the following family characteristics: parent’s education, mom’s employment 

(this is reported by the parent of the kid on whether the mom was employed at the time of 

filling the questionnaire), student’s race and ethnicity, and geographic region. The reference 

group for parent education is; parent having a high school diploma or a general equivalency 

diploma; for mom’s employment the reference is a mother who has never worked for pay; for 

the region, the reference is northeast; and for race, it is white. The other categories for mom’s 

employment are: a) no biological, adoptive, or step-mother in the household; b) not currently 
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working for pay, has in the past; c) currently working for pay PT (<35 hrs. /week); and d) 

currently working for pay FT (>=35 hrs. /week). 

Moderating	  Variable	  
 
Family Income is the moderating variable. In much of the social policy literature, the 

definition of low family income is family income less than $35,000 (DeNavas-Walt, 2014). 

The Census Bureau defines the U.S. poverty line as $32,570 for a family of six, and the 

cutoff line is $36,730 for a family of seven. Therefore, I use income less than $35,000 as the 

cutoff for low income.  

The validation of my hypothesis will depend on statistical significance of the coefficient 𝛃!, 

which is the coefficient of the interaction variable of adhd and family income. I predict that 

for low-family income, the relationship between academic achievement and adhd should be 

negative. Hence, the sign of the coefficient of the interaction variable should be negative.  

 
I perform a secondary analysis by running the regression with a qualitative measure as the 

dependent variable. Certain sets of items in the HSLS that appear in the student and 

administrator surveys were designed to be analyzed on psychological scales. The subjective 

measure that I use is a mathematic’s identity and self-efficacy variable. People who designed 

the study constructed these scales.  

The following questions were asked on the student questionnaire to measure mathematics 

identity and self-efficacy2.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  These	  questions	  are	  obtained	  from	  the	  questionnaire	  in	  High School Longitudinal Study 
of 2009 (HSLS:09)	  
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Q1) How much do you agree or disagree with the following statements about [math course 

title]/math]?  

You [are enjoying/enjoyed] this class very much./You enjoy math classes very much. 

You [are/were] certain that you [can/could] understand the most difficult material presented 

in the textbook used in this course. / You are certain that you can understand the most 

difficult material presented in math textbooks. 

You [think/thought] this class [is/was] a waste of your time. /You think math classes are a 

waste of your time. 

You [are/were] certain that you [can/could] master the skills [being taught/that were taught] 

in this course. /you are certain that you can master math skills. 

You [are/were] confident that you [can/could] do an excellent job on tests in this course. 

/You are confident that you can do an excellent job on math tests. 

You [think/thought] this class [is/was] boring. /You think math classes are boring. 

 You [are/were] confident that you [can/could] do an excellent job on assignments in this 

course. /You are confident that you can do an excellent job on math assignments. 

1=Strongly agree 2=Agree 3=Disagree 4=Strongly disagree  

Q2) How much do you agree or disagree with the following statements?  

You see yourself as a math person. 

Others see you as a math person. 

Most people can learn to be good at math. 

You have to be born with the ability to be good at math.  

1=Strongly agree 2=Agree 3=Disagree 4=Strongly disagree  
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Q3) How much do you agree or disagree with the following statements about math?  

Math is useful for everyday life.  

Math is useful for college. 

Math is useful for a future career.  

 
1=Strongly agree 2=Agree 3=Disagree 4=Strongly disagree  

Prior to constructing the scales, questionnaire responses were subjected to data cleaning 

procedures. This data cleaning procedures and coding were done by HSLS:09 dataset 

creators.  Questionnaire items were reverse coded (i.e., positively and negatively worded 

items were coded to reflect the same direction on the construct) to equate larger scale values 

(like agree and strongly agree) with positive attributes (e.g., higher levels of self-efficacy). 

Once the data were finalized, the (weighted) reliability of the scale items was evaluated using 

Cronbach’s alpha.  

4. DATA	  
	  
My study uses data from the High School Longitudinal Study of 2009 (HSLS:09), produced 

by the National Center for Education Statistics (NCES), which is the primary federal entity 

for collecting, analyzing, and reporting data related to education in the United States and 

other nations. The HSLS provides data on “the educational, vocational, and personal 

development of students at various stages in their educational careers, and the personal, 

familial, social, institutional, and cultural factors that may affect that development” 

((National Center for Education Statistics, 2009). 

In this section, I state the features of the dataset that I use for my analysis. The characteristics 
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of the data set have been taken directly from High School Longitudinal Study of 2009 

provided by NCES (National Center for Education Statistics, 2009). The HSLS is a panel 

data set. The HSLS:09 base year is the 2009–10 school year, with a randomly selected 

sample of fall-term 9th-graders in more than 900 public and private high schools with both a 

9th and an 11th grade. Students took a mathematics assessment and survey online. In 

addition, students’ parents, principals, and mathematics and science teachers, as well as the 

school’s lead counselor completed surveys on the phone or on the web. The unit of analysis 

is the individual student. The total student sample size is 23,503. I adjust for missing values 

and analyze data for 13,755. 

HSLS:09 comprises a cohort of fall-term ninth- graders (in 2009). Its data collection points 

for students—fall term of 9th grade, and the spring term of 11th grade and 3 years out of high 

school. The first follow-up of HSLS:09 took place in 2012 when most sample members were 

in the spring term of the 11th grade. A postsecondary status update (2013 Update) took place 

in the summer and fall of 2013, to find out about the cohort’s postsecondary plans and 

decisions. High school transcripts were collected in the 2013–14 academic years, and a 

second follow-up is planned for sometime this year.  

The core research questions for HSLS:09 explore secondary to postsecondary transition plans 

and the evolution of those plans; the paths into and out of science, technology, engineering, 

and mathematics (STEM); and the educational and social experiences that affect these shifts. 

With the advent of first follow-up data, HSLS:09 also measures mathematics achievement 

gains in the first 3 years of high school. HSLS:09 can relate tested achievement to high 

school students’ choice, access, and persistence—both in mathematics and science courses.  
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5. 	  RESULTS	  
	  
Table 2 represents the means for dummy variables in my model. The parent-education 

dummy signifies a parents/guardians highest level of education: 2.8% of parents have less 

than a high school education; 13% of parents have a high school diploma or general 

equivalency diploma, which is the reference category; 4.7% of parents have an associate’s 

degree; 6.3% of parents have a bachelor’s degree; and 1.4% of parents have a master’s 

degree or a higher degree. For 69% of the sample, there is no data on parent education.  

The mom-employment dummy signifies the employment level of a mom. For 3.2% of moms 

there is no biological, adoptive or stepmother in household; 13% of moms have never 

worked for pay, which is the reference category; 9.2% of moms are currently not working for 

pay but have in the past; 4.3% of mom’s are currently working for pay part time (<35 hrs. 

/wk.); and 1.3% of parents are currently working for full time pay (>=35 hrs. /week). For 

69% of the sample, there is no data on mom employment.  

9% of respondents are Indian or Alaskan native, native Hawaiian/Pacific Islander or non-

Hispanic; 9.3% are Asians; 12.1% are Blacks; 17.3% are Hispanics; and 10.3% are missing 

or un-reported observations; and 42.6% are Whites, which is the reference- category. 
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Table 2: Descriptive statistics for dummy variables 

Variable The dependent 

variable is proficiency 

probability score: 

Stats 

Mean 

Parent has less than high school education 0.028 

Parent has an associate’s degree 0.047 

Parent has a bachelor’s degree 0.063 

Parent has a master’s degree or a higher 

degree 

0.026 

Parent has a Ph.D./MD/law degree or a 

higher degree 

0.014 

Missing data for parent education  0.689 

No biological, adoptive or step-mother in 

the household 

0.032 

Mom not currently working for pay but has 

in the past 

0.092 

Mom currently working for pay part-time 

(<35 hrs. /wk.) 

0.043 

Mom currently working for pay full-time 

(>=35 hrs. /week) 

0.013 

Missing data for mom employment  0.690 

Native Indian or from Alaska 0.090 

Race_Asian 0.094 

  

Race_Black 0.121 

Race_Hispanic 0.173 

Missing data for race 0.103 

Region_North East                0.139 

Region_Mid West               0.229 

Region_South 0.368 

Missing data for region 0.108 

N 13,755 

 



	   13	  

Table 3 compares the means of the observations that are in the sample and those that are not in the 

sample. I find a statistically significant difference at the 1% level between all observations that 

are in the sample and all those that are not. A student is insample if we have data on the student in 

the sample. A student is outsample if we don’t have data on the student. This shows that there is a 

potential selection bias in the sample.   

Table 3: Descriptive Statistics- comparison of insample and outsample observations 

Variables 

 

insample mean outsample mean 

Adhd 0.102** 0.163 

Low family income 0 .253** 0.375 

Parent has less than high 

school education 

0.053** 0.028 

Parent has an associate’s  

degree 

0.152** 0.047 

Parent has a bachelor’s  

degree 

0.254** 0.063 

Parent has a master’s  

degree or a higher degree 

0.136** 0.026 

Parent has a Phd/MD/law  

degree or a higher degree 

0.070** 0.014 

Missing data for parent education 0.0001** 0.689 

no biological, adoptive or step-mother in household 0.061** 0.002 

Mom  not currently working for pay but has in the past 0.227** 0.092 

Mom currently working for pay part time (<35 hrs. /wk.) 0.165** 0.043 

Mom currently working for pay full-time (>=35 hrs. /week) 0.500** 0.130 

missing_momemp 0.003** 0.690 

race_oth 0.097** 0.090 

race_asian 0.075** 0.003 

race_black 0.092** 0.121 

race_hisp 0.153** 0.173 

missing_race 0.0003** 0.103 

region_NE 0.156** 0.139 

region_MW 0.268** 0.229 
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Table 3(cont’d)   

 

Variables 

 

insample mean outsample mean 

region_south 0.396** 0.368 

missing_region 0.018** 0.108 

* p<0.05; ** p<0.01 

 

Table 4 represents the results of my primary OLS model. In column 1, I present the results where 

my dependent variable is academic proficiency probability score.  I find that Attention Deficit 

Hyperactivity Disorder (ADHD) is statistically significant at the 1% level. Academic proficiency 

is negatively related to ADHD; hence, children with ADHD will have lower academic 

proficiency. Children with ADHD have a predicted academic proficiency that is 1.6 standard 

deviations lower than children who do not have ADHD.  The variable (adhd*low family income) 

that captures the moderating effect of low family income on the relationship between academic 

achievement and mental health, is not significant (t value of 1.01) hence we see that there is no 

moderating effect of low family income on the relationship between academic achievement and 

mental health outcomes. Low family income, is the income that is less than or equal to $35,000. 

Holding everything else constant, children that come from families with income less that $35,000 

have predicted academic proficiency that is 0.88 standard deviations lower than children who 

come from families with higher income.  

In Table 2, column 2, I present the results when the dependent variable is mathematics utility 

scale. As noted previously, student surveys included questions related to the utility or level of 

satisfaction obtained from doing mathematics. I find that ADHD is statistically insignificant. 

As shown in column 2, academic performance is negatively related to adhd; hence children 

with ADHD will have lower utility from mathematics. Children that have ADHD have a 
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predicted mathematics utility lower by 0.57 standard deviations, than children who do not 

have ADHD. We see that there is no moderating effect of low family income on the 

relationship between academic achievement and mental health outcomes. 

Table 4: Regression results with academic proficiency probability score as dependent 
variable in column 1 and mathematics utility variable as the dependent variable in 
column 2                                 

Variables                 Column 1: academic proficiency 

probability score is the dependent 

variable 

Column 2: mathematics 

utility variable is the 

dependent variable 

Adhd -0.157                                     

 (15.25)** 

-0.057 

 (0.033) 

Low family income -0.088 

(11.93)** 

-0.028 

(0.024) 

Adhd * low family income -0.020 

(1.01) 

0.090 

(0.063) 

Parent has less than high 

school education 

-0.052 

(3.98)** 

-0.016 

(0.042) 

Parent has an associate’s  

degree 

0.046 

(5.57)** 

0.001 

(0.027) 

Parent has a bachelor’s  

degree 

0.143 

(19.42)** 

0.034 

(0.024) 

Parent has a master’s  

degree or a higher degree 

0.179 

(20.01)** 

0.057 

(0.029)* 

Parent has a Phd/MD/law  

degree or a higher degree 

0.209 

(18.28)** 

0.024 

(0.037) 

Missing data for parent education -0.145 

(0.66) 

-0.185 

(0.702) 

No biological, adoptive or step-

mother in household 

-0.023 

(1.35) 

-0.092 

(0.054) 

Mom not currently working for pay 

but has in the past 

0.031 

(2.16)* 

-0.042 

(0.045) 

Mom currently working for pay part 

time (<35 hrs. /wk.) 

0.046 

(3.13)** 

-0.107 

(0.047)* 

Mom currently working for pay full 

time (>=35 hrs. /week) 

0.020 

(1.49) 

-0.076 

(0.044) 
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                     * p<0.05; ** p<0.01 
 

 

Table 5 represents my results of OLS model. In column 1, I present the results for the Black 

students. In column 2, I present the results for the mid-west region and in column 3; I present the 

results for parents who have an associate degree. In column 1, I want to see whether family 

Table 4 (cont’d)   

Variables Column 1: academic proficiency 

probability score is the dependent 

variable 

Column 2: mathematics 

utility variable is the 

dependent variable 

Missing data for mom employment -0.120 

(0.77) 

0.013 

(0.498) 

Race_ other -0.009 

(0.92) 

0.116 

(0.030)** 

Race_Asian 0.016 

(10.09)** 

0.258 

(0.034)** 

Race_Black -0.132 

(13.79)** 

0.226 

(0.031)** 

Race_Hisp -0.044 

(5.40)** 

0.103 

(0.026)** 

Data for race not available 0.086 

(0.56) 

0.172 

(0.497) 

                                          

Region_North East                

0.031 

(3.27)** 

0.089 

(0.030)** 

                                          

Region_Mid West              

0.020 

(2.34)* 

0.028 

(0.027) 

Region_South -0.006 

(0.81) 

0.050 

(0.025)* 

Data for region not available -0.153 

(7.35)** 

-0.049 

(0.067) 

_cons 0.674 

(42.47)** 

-0.021 

(0.051) 

R2 0.18 0.01 

N 13,755 13,755 
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income has a moderating effect on the relationship between mental health and academic 

achievement for a given race. The dependent variable is academic proficiency probability score. 

In the case of Black students, I find that ADHD is statistically insignificant. However, academic 

proficiency score is negatively related to ADHD; hence children with ADHD will have lower 

academic proficiency. Black children with ADHD have predicted academic proficiency of 0.64 

standard deviations lower than black kids who do not have ADHD.  There is no moderating effect 

of low family income on the relationship between academic achievement and mental health 

outcomes. The variable that captures moderating effect of low family income on the relationship 

between academic achievement and mental health is not statistically significant (t value of 1.46). 

Holding everything else constant, Black children that come from families with income less than 

$35,000 have a predicted academic proficiency of 0.68 standard deviations lower than kids who 

come from families with higher income.  

In column 2, I want to see whether family income has a moderating effect on the relationship 

between academic achievement and mental health for a given region. Here I look at this 

relationship for children from mid-west. I find that ADHD in the mid-west is statistically 

significant at 1% level. However, academic proficiency is negatively related to ADHD; hence 

children with ADHD will have lower academic proficiency. Children in the mid-west that have 

ADHD have predicted academic proficiency of 1.69 standard deviations lower than kids who do 

not have ADHD.  We see that low family income has no moderating effect on the relationship 

between academic achievement and mental health outcomes. The variable (adhd*low family 

income) that captures the moderating effect of low family income on the relationship between 

academic achievement and mental health is not significant (t value of 0.038). Holding everything 

else constant, children that come from families in the md-west with incomes less than $35,000 
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have predicted academic proficiency that is 0.57 standard deviations lower than children who 

come from families in the mid-west with higher income.  

 

In column 3, I look at whether family income has a moderating effect on the relationship between 

academic achievement and mental health based on parent education, and specifically whether the 

parent has an associate’s degree. I find that ADHD is statistically significant at 1% level. 

However, academic proficiency is negatively related to ADHD; hence children with ADHD will 

have lower academic proficiency. Children whose parent have an associate degree and have 

ADHD have predicted academic proficiency of 0.64 standard deviations lower than kids who do 

not have ADHD. Thus low family income has no moderating effect on the relationship between 

academic achievement and mental health outcomes. The variable (adhd*low family income) that 

captures moderating effect of low family income on the relationship between academic 

achievement and mental health is not significant (t value of 1.46). Holding everything else 

constant, children whose parent has an associate degree and  come from families with incomes 

less that $35,000 have predicted academic proficiency of 1.1 standard deviations lower than 

similar children who come from families with higher incomes.  
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Table 5: Regression results with academic proficiency score as dependent variable for a 
given race black in Column 1, region mid-west in column 2 and parents associate 
degree in column 3 

Variables Column 1: Black race Column 2: Region 

Mid-West  

Column 3: Associate 

degree 

Adhd -0.064                                             

 (0.047) 

-0.169 

 (0.019)** 

-0.181 

 (0.027)** 

Low family income          -0.068 

(0.025)** 

-0.057 

(0.014)** 

-0.110 

(0.019)** 

Adhd * low family income -0.101 

(0.069) 

-0.029 

(0.038) 

0.031 

(0.053) 

Parent has less than high 

school education 

-0.083 

(0.049) 

-0.031 

(0.026) 

-0.137 

(0.066)* 

Parent has an associate’s 

degree 

0.100 

(0.029)** 

0.061 

(0.016)** 

-0.044 

(0.061) 

Parent has a bachelor’s 

degree 

0.150 

(0.029)** 

0.167 

(0.014)** 

-0.033 

(0.061) 

Parent has a master’s degree 

or a higher degree 

0.153 

(0.035)** 

0.200 

(0.016)** 

-0.080 

(0.059) 

Parent has a Phd/MD/law 

degree or a higher degree 

0.231 

(0.050)** 

0.238 

(0.021)** 

-0.223 

(0.246) 

Missing data for parent 

education       

0.040 

(0.066) 

-0.406 

(0.298) 

 0.023 

 (0.024) 

No biological, adoptive or 

step-mother in household 

0.098 

(0.062) 

-0.030 

(0.031) 

0.137 

(0.039)** 

Mom  not currently working 

for pay but has in the past 

0.120 

(0.067) 

0.032 

(0.026) 

-0.070 

(0.025)** 

Mom currently working for 

pay part time (<35 hrs. /wk.) 

0.098 

(0.061) 

0.069 

(0.027)** 

-0.057 

(0.022)** 

Mom currently working for 

pay full time (>=35 hrs. 

/week) 

0.170 

(0.259) 

0.043 

(0.025) 

0.357 

(0.338) 

Missing data for mom 

employment  

0.036 

(0.040) 

0.663 

(0.027)** 

-0.003 

(0.026) 

                                          

Region_MW               

-0.014 

(0.035) 

0.19 0.012 

(0.023) 
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Table 5 (cont’d)    

Variables Column 1: Black race Column 2: Region 

Mid-West 

Column 3: Associate 

degree 

Region_South -0.036 

(0.033) 

3,683 -0.013 

(0.021) 

Missing data for region -0.152 

(0.067)* 

-0.169 

 (0.019)** 

-0.154 

(0.059)** 

_cons 0.472 

(0.069)** 

-0.057 

(0.014)** 

0.818 

(0.063)** 

R2 0.11 -0.029 

(0.038) 

0.07 

N 1267 -0.031 

(0.026) 

2,088 

                  * p<0.05; ** p<0.01 

 

6. SENSITIVITY	  ANALYSIS	  
	  

To check the sensitivity of my analysis, I ran the regressions again after dropping all control 

variables from my primary estimating equation. In the table below, I find that my results are 

robust to removing control variables. The moderating variable is still statistically 

insignificant.   
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Table 6: Regression Results with academic proficiency score as dependent variable 
when control variables are dropped 

Variable  Dependent variable is 

academic proficiency score 

Adhd -0.171 

 (0.011)** 

Low family income -0.197 

(0.007)** 

Adhd * low family income -0.012 

(0.021) 

_cons 0.798 

(0.003)** 

R2 0.09 

N 13,755 

7. 	  POTENTIAL	  LIMITATIONS	  OF	  THE	  STUDY 
 
My study has potential limitations with respect to external validity. My analysis looks at US 

high school students, but my results may not hold for students in developing nations. 

Longitudinal data remains sparse in developing countries and precise causal mechanisms are 

difficult to identify.  

If the child is suffering from a mental health problem, it may go underreported. This can 

downward bias the coefficient on adhd. My dependent variable, academic proficiency 

probability score, may not be a good measure to account for the intended construct, which in 

this case is measuring academic achievement.  Policymakers and educators are talking about 

other models (like the ‘growth model’) to measure academic achievement. The argument 

behind the growth model is that whether the high scoring student who started out as a high 

performer, or an average-scoring student who started at the bottom, should have said to 

achieve more? (Hull, 2007) The students' academic progress between two points in time is 
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measured by a ‘growth model’, which gives more of measure of a students’ academic growth 

(Hull, 2007). 

Selection bias would arise if there were a statistically significant relationship between those 

who report (filling in surveys in this case) and those who do not. Such a bias would result in 

the selection of individuals, groups, or data for analysis. It is possible that people for whom 

we have data for may differ for whom we do not have data. These people may differ on the 

basis of income levels.  

8. 	  CONCLUSION	  
	  
My analysis reveals that family income does not moderate the relationship between mental 

health and academic achievement. This result is consistent across many different outcomes 

and persists under sensitivity checks. I find that academic proficiency is negatively related to 

ADHD; hence, children with ADHD will have lower academic proficiency. This result is 

consistent across many different outcomes and persists under sensitivity checks.  In a study 

conducted by Lund et al., (2011) in low-income countries found that poverty alleviation 

interventions thorough cash transfers were inconclusive. I find the same results for USA, 

cash transfers to low income families with children who have adhd will not be not be helpful.  
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